
ABSTRACT 
 

HILL, JENNIFER LEE.  The Ambiguous Effects of Undergraduate Debt:  
Extending the Human Capital Model of Graduate School Enrollment.  (Under the 
direction of Duane Akroyd.) 
 

The study explores the acquisition of undergraduate debt and estimates the influence 

of this debt on graduate school enrollment.  By expanding the traditional human capital 

frameworks utilized in existing models, the study estimates whether and to what degree 

undergraduate loans and graduate school enrollment are influenced by cultural capital 

constructs approximating the accessibility of educational and financial information.  Using 

a national, secondary dataset (Baccalaureate and Beyond: 93/03), the study estimates the 

influence of these constructs and specific student background and institutional factors. 

The amount of loans acquired by college graduation is explored through a blocked, 

stepwise multiple regression model.  The model is significant, but the strength of 

association between amount of loans and the set of predictors is modest.  College-level 

factors produce the greatest improvements in the model's explanatory power.  Variables 

representing cultural capital are meaningful predictors only when interacting with other 

factors.   

The probability of graduate school enrollment is evaluated using a blocked, stepwise 

logistic regression model.  Though significant, the strength of the association, again, is 

moderate.  Loan-taking is not a significant predictor of graduate school enrollment by itself, 

but its interactions with other factors produce varying associations with enrollment.  

Ultimately, college major and GPA have the most dramatic effects on graduate school 

enrollment.  Based on these findings, the study presents suggestions for future research and 

recommendations for education policy. 
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INTRODUCTION 

In an effort to improve researchers’ and policy makers’ understanding of the 

graduate school enrollment decision process, this study explores the acquisition of 

undergraduate debt and estimates the influence of this debt on graduate school enrollment.  

Although prior research has attempted to estimate the relationship between debt and 

graduate school enrollment (Kim & Eyerman, 2006; Millett, 2003; Heller, 2001; Eyerman 

& Kim, 2000; Tsapogas & Cahalan, 1996; Murphy, 1994; Weiler, 1994; Fox, 1992; Weiler, 

1991; Schapiro, O’Malley, & Litten, 1991; Ekstrom, Goertz, Pollack, & Rock, 1991; 

Wilder & Baydar, 1991; Nettles, 1988b; Sanford, 1980), this study addresses several 

conceptual and methodological limitations inherent in their approaches to a graduate school 

enrollment model.  By expanding the traditional human capital framework utilized by 

existing models, this study estimates whether and to what degree undergraduate loans and 

graduate school enrollment are influenced by cultural capital constructs approximating the 

accessibility of educational and financial information.   

 

The Problem of Loan Dependency for Graduate Education 

This study is grounded in two essential problems, pertaining to both the individual 

and societal effects of graduate school enrollment.  First, loan dependency may impede 

graduates’ long-term personal and professional goals (Fossey & Bateman, 1998; Baum & 

Saunders, 1998).  The growing dependency on loans among college students may disrupt 

other life goals, such as post-baccalaureate education, career development, and family 

formation (O’Toole, 2006).  National Endowment for Financial Education (NEFE) data 
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indicate 29% of recent college graduates had foregone post-baccalaureate education 

because of existing debt.  Another 22% had changed their professional goals in order to pay 

off student loans (Fetterman & Hansen, 2006).  Students may be even less likely to pursue 

graduate education because additional direct costs and opportunity costs may exacerbate the 

prospective student’s current debt load. 

Second, Forest (2002) suggests that higher education should prepare a diverse 

population to participate in an interdependent, heterogeneous, and global society.  

Maintaining graduate school enrollments may be critical to national economic 

competitiveness in a globalized economy (Slaughter & Rhoads, 2004; Scott, 2000; Scott, 

1998; Currie & Newson, 1998; Slaughter & Leslie, 1997).  However, if debt has a negative 

effect on graduate school enrollment, the development of a diverse intellectual and 

professional leadership, particularly in lower-income, public service professions, may suffer 

(Rainey, 2006; Mangan, 2006; Price, 2004; Millett, 2003; Baum & O’Malley, 2003; Fox, 

1992).  Other observers worry about educational sustainability (Farrell & Papagiannis, 

2002; Ehrenberg, 1991).  The number of doctoral degrees granted by American universities 

decreased 4% in the 1990s (Syverson, 2000) while the demand for undergraduate education 

increased (Paulsen, 2000).  If increases in the size of undergraduate loans and the number 

of students acquiring them have a suppressing effect on graduate school enrollment, latter 

stages of the educational pipeline may face a future shortage of new faculty.   
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The Societal Context 

To contextualize the questions of loan acquisition and the influence of loans on 

graduate school enrollment, one must appreciate the interaction of undergraduate student 

demand, educational costs, and public policy.  The following summary discusses the 

societal context in terms of increasing student demand for seats in the undergraduate 

academic classroom, the increasing cost of providing instructional and student services and 

facilities, declining federal and state subsidies to institutions of higher education, and 

escalating tuition. 

On the demand side, students respond to an increase in the number of job 

opportunities for college graduates, and the number of college-able individuals in the K-12 

pipeline also is increasing (Paulsen, 1998; Field, 2006).  On the supply side, institutions of 

higher education face decreases in government appropriations and the growing cost of 

faculty salaries, student services, and administrative support (Field, 2006).  Sowell (1992) 

and Bergman (1991) ascribe cost increases to institutional inefficiencies.  A growing body 

of literature on cost containment and accountability explores the optimal distribution of 

resources consistent with the institution’s mission (Toutkoushian, 1999).  Rising 

administrative costs, in particular, may usurp resources previously designated for retention-

enhancing programs (Titus, 2006). 

Researchers believe the coalescing effects of increased student demand and the 

increased cost of supplying instructional, supportive, and administrative services contribute 

to tuition increases (Paulsen, 2000).  There is a firm consensus among researchers, 

practitioners, and higher education observers that college tuition is increasing dramatically, 
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at up to twice the national rate of inflation (Schroeder, 1997).  There is considerable 

variation in tuition level increases by state (Mumper, 1998), with California (558%), Texas 

(319%), and Massachusetts (266%) yielding the largest increases from 1984-85 through 

1994-95 (p. 323).   

Moreover, colleges face the problem of tuition inflation among peer institutions as 

elite colleges adopt high-tuition and high-aid policies designed to attract the most qualified 

students (Winston, 1999).  Inter-institutional competition drives much of the finance 

dilemma, and a collective action problem results:  it is not in the immediate self-interest of 

any institution to improve its educational services, assessment practices, or the information 

it provides to consumers unless its competitors pledge a similar change.  The habitual arms 

race among elite institutions, in which increasing tuition, reliance on donative wealth and 

subsidies, institutional selectivity, and peer effects reinforce one another (Winston, 1999), 

may be founded upon the assumption that higher quality students earn higher wages and 

higher wages increases long-term donative wealth returned to the college or university.  

Researchers, however, currently find no evidence that post-college wage differentials affect 

charitable giving and donative wealth (Cunningham and Cocho-Ficano, 2002).  This 

tuition/aid cycle may contribute to the growing unaffordability of higher education. 

Unfortunately, these tuition increases have been coupled with adjustments to state 

and federal aid-to-student policies.  Mumper (1998) reflects that, as early as 1965, the 

Higher Education Act created an “implicit partnership” between state and federal 

governments to make higher education affordable to students (p. 321).  Yet with the Higher 

Education Amendments of 1992, the federal government increased loan limits per academic 
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year of enrollment and in total per student, thus enabling students to shoulder a greater 

proportion of educational costs.  Between 1993 and 1995, the annual amount borrowed by 

graduate students rose from $4.4 billion in 1993 to $7.7 billion in 1995, an increase of 73 

percent (Taylor, 1996).  By June 2006 interest rates for Stafford and Parent Loan for 

Undergraduate Students (PLUS) loans were set to increase from variable, capped rates to 

higher, fixed rates (Burd, 2006).  Despite the exploding cost of tuition, fees, and auxiliary 

services, the federal Pell Grant has been capped at $4050 since 2002 (College Board, 2007).  

Federal loans and the increasingly common private loans have emerged to satisfy the 

difference between the cost of an education, institutional subsidies, and a student’s ability 

to pay (Cunningham, McSwain, & Price, 2006; Taylor, 1996).   

To reconcile increased demand, increased cost, and shrinking subsidies, increased 

tuition and fees frequently are used to cover budget shortfalls.  Some observers interpret 

this trend as the shifting of the cost of a college education to the student-consumer and 

away from the taxpayer (Field, 2006; Johnstone, 2000).  The growing reliance on loans 

(Baum & O’Malley, 2003; Millett, 2003; Greiner, 1996), despite a strong national 

economy, reflects a societal assumption that the average student ought to bear some, if not 

all, financial responsibility for his or her education.  Ruppert (1996) reports that  “high 

tuition values reflect the state's position that the individual is the primary beneficiary of his 

or her education and so students and their families should bear more of the cost” (p. 35).  

Loans help bridge the gap between the sticker price of an undergraduate education and the 

student’s ability to pay, but unfortunately, as need-based institutional awards decline in 
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favor of high-tuition / high-aid financial models (Leslie & Brinkman, 1987; Griswold & 

Marine, 1996; Rose & Sorensen, 1992), the gap continues to widen.   

Despite the trend toward the increasing prevalence and cost of loans, the Democrat-

controlled 110th Congress, through its reassessment of federal loan programs, has 

demonstrated some awareness of the financial context in which individual students make 

educational decisions and how those decisions, in the aggregate, affect national economic 

health (Brady, 2007).  The College Cost Reduction and Access Act, developed by both 

houses of Congress and signed by President George W. Bush in September 2007, 

approaches the problem of college affordability in several ways.  By increasing funding for 

federal Pell Grants by $15.3 billion, the maximum per-person subsidy would reach $5,200 

by 2013, up from $4,050 in 2006.  By boosting its purchasing power, the Pell Grant is 

intended to meet the educational expenses of low- and middle-income students more 

effectively.   

Additional monies will be ear-marked for need-based loans and scholarship and 

loan forgiveness programs.  The legislation also would also remove federal student loan 

borrowing limits (House Education and Labor Committee, 2007), thereby reducing 

students’ reliance on supplemental, higher-cost, and mostly unregulated private loans.  By 

dramatically cutting subsidized Stafford Loan interest rates from 6.8% to 3.4% by 2012 and 

limiting repayments to 15% of the borrower’s taxable income (United States House of 

Representatives, 2007), the legislation should help reduce the financial difficulties facing 

many recent graduates, which some researchers, editorialists, and bloggers label a 

contemporary indentured servitude (Schemo, 2007; Williams, 2006; Millett, 2003).  
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Moreover, the legislation makes available tuition assistance and debt forgiveness funds for 

graduates who enter public service professions, such as teaching and public health (Chaker, 

2007), which appears to represent a return to a public policy based on the appreciation of 

the public benefits of an educated work force.  To pay for this program, the legislation cuts 

federal subsidies to lenders by approximately $20 billion. 

This discussion of the intersection of costs, tuition, and the availability of federal 

and private monies is only part of the college funding dilemma.  The reliance on loans as 

vehicles for investments in education (Astin, 1975), assumes that prospective students are 

reasonably knowledgeable of the likely benefits, costs, and risks associated with 

educational investments.  Yet Baum (2001) suggests that “low income students act as 

though they lack access to capital.  It is unclear whether they are simply afraid to borrow, 

whether they have difficulty navigating the complex student aid application process, or 

whether they lack adequate information” (p. 50).  The student’s perception of aid 

availability may be as important to the enrollment decision as the actual availability of 

money.   

Both the acquisition of loans and the effect of loan-taking on graduate school 

enrollment may be affected by the student’s relative access to procedural information and 

examples of educational achievement among peers, mentors, and family members.  The 

student’s conception of loan-taking may be a function of cultural capital, namely, access to 

family and peer group expertise and support (Bourdieu, 1977a; Bourdieu, 1977b).  Arguing 

that the variability of access to education-promoting resources may influence enrollment 

decisions, Perna (2004) recommends that “future research should develop measures that 
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more closely reflect the ways in which women and men assess the costs and benefits of 

pursing post-baccalaureate education” (p. 523).   

 

Limitations of Prior Research 

The study addresses several problems within the literature on undergraduate debt 

and graduate school enrollment.  First, there are few studies of undergraduate debt 

acquisition.  The empirical research that does exist on the subject of undergraduate debt 

tends to focus on its consequences for post-baccalaureate decision-making rather than its 

causes or correlates.  Moreover, with the exception of Millett (2003), studies of graduate 

school enrollment model the influence of debt without exploring specifically predictors of 

debt acquisition.   

 Second, existing studies of the influence of undergraduate debt on graduate school 

enrollment produce inconsistent research outcomes, possibly due to their samples and 

methodological techniques (Perna, 2004; Millett, 2003; Ehrenberg, 1991).  Several studies 

assert that there is no relationship between college debt and graduate school enrollment 

(Nettles, 1988b; Weiler, 1991; Schapiro, O’Malley, & Litten, 1991; Weiler, 1991; Weiler, 

1994; Eyerman & Kim, 2000; Heller, 2001).  Ekstrom, Goertz, Pollack, and Rock (1991) 

and Millett (2003) conclude that debt does not negatively influence graduate school 

aspirations, enrollment, and persistence.  Other researchers find that debt has a significant 

negative influence on students’ transition into graduate school (Wilder & Baydar, 1991; 

Fox, 1992; Tsapogas & Cahalan, 1996; Heller, 2001).  The results of other studies suggest 

the opposite: debt has a significant positive influence on students’ entry into graduate 
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school (Murphy, 1994; Sanford, 1980).  Clearly, the magnitude and direction of the selected 

predictors’ influence differ by research study. 

 Third, the inconsistent results from existing research may be due to the use of 

different sources of data, which reflect students’ interests, goals, and expectations during 

different periods of educational aid policy.  Heller (2001) warns that researchers should be 

cautious of building contemporary models of individual financial decision-making using 

older, perhaps non-representative data.  Given the relatively recent changes in federal and 

state financial aid policy (Dynarski, 2002; Li, 1999; Heckman, Lochner, & Taber, 1998; 

Kane, 1995) and institutional pricing behavior (Winston, 1999), older data may not be 

indicative of the current relationship between debt and graduate school enrollment.  In 

particular, Heller (2001) acknowledges the limitations of using student cohorts whose 

college and graduate school decisions were made prior to the large loan increases 

authorized by the 1992 amendments to the Higher Education Act.  Unfortunately, Ekstrom, 

Goertz, Pollack, and Rock’s (1991) research draws on data which are twenty-five years old.  

Eyerman and Kim (2000) use Cooperative Institutional Research program (CIRP) data from 

1985 and 1994.  Policy changes made since the mid-1990s may compel the use of more 

current data, such as the third wave (2003) of the Baccalaureate and Beyond (B&B:93/03) 

dataset.   

Fourth, no studies of debt and graduate school enrollment address the problem of 

endogeneity (or self-selection bias) in graduate school enrollment models.  Individuals 

choose to acquire debt for a variety of reasons; predictors may include bio-demographic 

variables, expected costs and anticipated benefits, financial resources, and indicators of 
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cultural capital (Perna, 2004).  Including debt in a model of graduate school enrollment is 

immediately problematic because both the dependent variable (enrollment) and an 

independent variable (debt) may be may be influenced by the same set of covariates.  

Consequently, this self-selection bias may produce imprecise estimates of the outcome 

(Titus, 2007; Porter, 2006).  Although the study does not use or evaluate emerging 

statistical techniques for eliminating or minimizing self-selection bias, it does compare 

predictors of debt acquisition and graduate school enrollment to evaluate whether 

endogeneity is a hazard for current and future studies of graduate school enrollment. 

 Finally, most existing research on graduate school enrollment overlooks the 

potential influence of individual attitudes and preferences.  With the exception of Perna 

(2004) and Mullen, Goyette, and Soares (2003), these studies only estimate the influence of 

non-attitudinal factors, such as the student’s background (sex, race, marital status, income, 

and parental education), ability (grade point average, standardized test scores), institutional 

factors (major field of study, tuition), and accumulated undergraduate debt on graduate 

school enrollment.  These are traditional human capital approaches, which assume that the 

student’s graduate school enrollment decision is influenced by costs (direct and indirect) 

and benefits, however their attempts to estimate the student’s perception of expected 

benefits are limited.  The conceptual framework outlined below recommends the inclusion 

of several indicators of cultural capital, which may provide better estimates of students’ 

attitudes toward debt and educational opportunity. 
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Conceptual Framework 

Human Capital Development 

The study is positioned within human capital development theory, yet it also 

acknowledges that human capital theory accounts for only part of the educational 

investment decision.  Because traditional applications of human capital theory do not 

address variations in decision-makers’ attitudes and preferences, the study recommends the 

inclusion of several indicators of cultural capital (Bourdieu, 1977a; Bourdieu, 1977b).  The 

resulting conceptual framework integrates human capital theory’s emphasis on the 

interaction of costs and benefits with cultural capital theory’s focus on the student’s access 

to information and formative experiences, suggesting that the decision to enroll in graduate 

school is a function of costs and benefits mitigated by the student’s level of uncertainty and 

his or her financial and cultural expectations. 

Douglass (1997) defines human capital as “the acquired energy, motivations, skills, 

and knowledge possessed by human beings, which can be harnessed over a period of time 

to the task of producing goods and services” (p. 362).  At the individual level, theories of 

human capital suggest that education is an investment in the long-term productivity of the 

agent (Becker, 1971; Becker, 1964).  A college or graduate degree represents enhancements 

in the recipient’s labor productivity.  As applied to the study of higher education finance, an 

individual makes an educational investment decision based on an assessment of these costs 

and benefits (Sweetland, 1996; Ehrenberg, 1991; Schwartz, 1985; Manski & Wise, 1983), 

usually with the expectation that the financial payoff will compensate for the direct and 

indirect costs of degree attainment.   
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The Analytical Benefits of Exploring Cultural Capital 

Despite the simplicity of a human capital model, Ehrenberg (1991) and Diamond 

and Stiglitz (1974) caution that the traditional human capital development framework does 

not permit variance among agents’ tolerance of investment risk.  They suggest that an 

adjusted model may be more useful in predicting the graduate school enrollment decision.  

Kim and Eyerman (2006) even suggest that “student background and collegiate factors… 

play a more significant role” in estimating graduate school enrollment than financial aid 

and loan-taking.  In response to this mandate, several researchers advocate the inclusion of 

measures of risk-related attitudes in an expanded econometric approach to graduate school 

enrollment (Titus, 2007; Perna, 2004; Paulsen & St. John, 2002; Perna, 2000).  One’s 

degree of risk aversion, defined as the degree to which an individual’s decision making is 

responsive to or influenced by perceptions of uncertain consequences (Kaplan & Garrick, 

1980), may be able to predict a variety of capital investments, including education, self-

employment, insurance coverage, and home ownership (Guiso & Paiella, 2005; Hartog, 

Ferrer-i-Carbonell, & Jonker, 2002; Brunello, 2002; Holt & Laury, 2002; Barsky, Juster, 

Kimball, & Shapiro, 1997).  Education is an investment enterprise and student-investors 

may have varying responses toward the uncertainty of wage pay-offs following degree 

completion (Ehrenberg, 1991; Diamond & Stiglitz, 1974).   

Despite these calls for additional investigation, risk aversion has not been 

operationalized as a predictor of debt acquisition or attained education (Brunello, 2002; 

Donkers, Melenberg, & Van Soest, 2001; Ekstrom, Goertz, Pollack, & Rock, 1991).  

According to Kodde (1986) and Hartog, Ferrer-i-Carbonell, and Jonker (2002), empirical 
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measurement is limited because risk aversion is a subjective attitude rather than an 

observable behavior.  Because economists tend to employ in measurement models revealed 

preferences rather than subjective states (Hartog, Ferrer-i-Carbonell, & Jonker, 2002), 

existing studies of educational investment assume homogeneity of attitudes toward 

uncertainty and risk (Guiso & Paiella, 2005).  As a result, potentially informative variables, 

such as the student’s willingness to risk higher debt to achieve increased wage returns, may 

be excluded. 

Without retracting this conceptual insight, the study nevertheless recognizes the 

methodological difficulty of estimating risk aversion.  Alternatively, Perna (2004) suggests 

that student attitudes in an environment of cost/benefit uncertainty can be operationalized 

via indicators of cultural capital (Bourdieu, 1977a; Bourdieu, 1977b).  Rather than 

measuring specific attitudes toward risk, Perna conceptualizes the enrollment decision as an 

individual assessment of relative costs and benefits within the context of imperfect 

information.  Individuals with a greater amount of cultural capital should experience less 

investment uncertainty because they can draw upon informational resources to hedge the 

risk.  A student’s cultural capital, roughly defined as his or her experience with language 

structures, social networks, educational information, and educational credentials (Paulsen & 

St. John, 2002; Swartz, 1997; Lamont & Lareau, 1988; Bourdieu, 1977a; Bourdieu, 1977b), 

represents his or her access to quality information about the probable costs and benefits of 

additional education.  Therefore, students’ enrollment decisions may be influenced 

differently by the variability of their access to information pertaining to tuition financing,  

educational options, and the ultimate payoff (Paulsen & St. John, 2002).    
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At this point it is useful to summarize the difference between the two forms of 

capital under investigation.  Human capital theory describes the development or acquisition 

of labor productivity-enhancing skills, such as literacy and mathematical competency.  It 

represents any natural or acquired skill that helps one perform better in the workplace.  

Cultural capital refers to the attitudes, expectations, and experiences that are transmitted via 

social and familial groups.  The degree to which a student’s cultural capital corresponds to 

the educational values produced and reproduced by the school tends to define his or her 

success therein.  Cultural capital may affect a student's access to, persistence in, and success 

in school, thus influencing his or her ability to cultivate human capital.  The graduate 

school enrollment model developed in this study argues that both types of capital are 

critical for the enrollment decision:  human capital theory hypothesizes that students want 

to increase labor-productivity enhancing skills while cultural capital theory suggests that 

students have unequal access to the information and experiences that facilitate participation 

in the educational arena.  Chapter 2 elaborates upon the origins and research applications of 

both theories. 

Figure 1 demonstrates the overall conceptual framework employed by the study.  

The model shows how cultural capital contributes to and interacts with the factors 

determining human capital development.  The measurement model estimates the predictive 

power of direct costs, indirect costs (including perceptions of opportunity costs), career 

expectations (including wage expectations and issues of quality of life), student background 

factors, baccalaureate institutional characteristics, and indicators of access to information (a 

substitute for risk aversion) on enrollment in graduate school.   
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Figure 1.   Overall conceptual framework, integrating the indicators of cultural capital development 
with traditional components of human capital development. 
 
The preceding figure presents an overall framework, arguing that debt acquisition and 

graduate school enrollment both are influenced by the processes of human capital 

development and cultural capital development.  Despite this conceptual aggregation, the 

study separates into distinct measurement models predictors of debt acquisition and 

predictors of graduate school enrollment.   

 Cultural determinants have been espoused in a variety of conceptual frameworks 

pertaining to educational choice and persistence (Perna, 2004)  They include Tinto's theory 

of retention and persistence (Ethington & Smart, 1986), Astin's theory of involvement 

(Lango, 1995), and Hossler and Gallagher's three-stage college-choice model (Poock & 

Love, 2001).  Broadly-speaking, they ascribe educational attainment to a cultural fit 

between the student and the educational environment.  Although the study elects to 

operationalize cultural capital theory, this approach is not wholly unrelated to the 

alternative frameworks adopted by existing research on college enrollment. 
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Purpose of the Study 

The purpose of the study is to estimate the degree to which an individual’s 

sensitivity to uncertainty affects his or her propensity, first, to acquire debt and, second, to 

enroll in graduate school.  In her assessment of predictors of graduate school enrollment, 

Perna (2004) recommends expanding the human capital framework to include constructs 

reflecting educational and financial information resources.  Therefore, the study explores 

how cultural capital, defined and operationalized as the student’s access to decision-making 

information via established family or social relationships, influences debt acquisition and 

subsequent graduate school enrollment decisions.  Methodologically, the study evaluates 

how well the B&B:93/03 questionnaire items used to approximate cultural capital in 

Perna’s (2004) research actually reflect the constructs of career, wealth, family, and 

personal goals. 

The study extends Perna’s (2004) research in one important respect.  Perna includes 

in her analysis total amount borrowed as an undergraduate, but she does not consider 

influences on the acquisition of debt.  The study specifically models the influence of three 

attitudinal constructs – perceptions of opportunity costs, career expectations, and the degree 

cultural capital – in addition to socio-demographic and college-level predictors on debt.  

Because debt and graduate school enrollment may be influenced by some of the same 

predictors, Perna’s model may suffer from endogeneity of independent variables. 
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Research Questions 

 Understanding graduate school enrollment requires an expansion of the human 

capital approach to estimate the influence of cultural capital in the educational investment 

model.  The associated research questions ask: 

(1) What factors contribute to a bachelor’s degree recipient’s accumulation of 

undergraduate student debt prior to graduating from college? 

(2) Among bachelor's degree recipients, after taking into account the probability of 

accumulating debt, what is the effect of debt on the probability of enrolling in 

graduate school ten years after college degree completion? 

Although research question 2 primarily drives the methodology of the study, research 

question 1 is included as an important foundation because most research on graduate school 

enrollment avoids describing the acquisition of undergraduate debt.  If students treat loans 

as tools for financing their college educations (e.g., investments in human capital), then the 

predictors of indebtedness are analytically useful, especially since those loans may impede 

subsequent human capital investment (e.g., graduate school enrollment). 

 

Introduction to the Variables 

 The continuous dependent variable in model 1 is the amount of debt acquired (e.g., 

Stafford and/or Perkins loans) by a student to fund his or her college tuition.  It excludes 

federal and institutional grants, work study wages, and credit card debt.  The second 

research question asks, does undergraduate student debt influence an individual's decision 

to enroll in graduate school?  The new binary dependent variable is enrollment in graduate 
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school by 2003, ten years following the baccalaureate degree.  The study intentionally 

excludes enrollment in a professional school (e.g., law or business school) because those 

students’ attitudes toward debt and the likely post-degree salary increase may differ sharply 

from the larger population of graduate school enrollees (Millett, 2003; Fox, 1992).   

 Turning to independent variables, the two measurement models utilize essentially 

the same predictors.  The purpose of this replication is to estimate whether baccalaureate 

debt and graduate school enrollment are influenced by the same attitudinal, socio-

demographic, and institutional factors.  If that is the case, the study may provide evidence 

of endogeneity among predictors of graduate school enrollment, which prior studies have 

not considered. 

 Student background predictors include gender, race, age, marital status, number of 

dependents, student ability, and undergraduate major.  With regard to gender, the literature 

suggests men are more likely to enroll in doctoral or professional degree program (Millett, 

2003; Sax, 2001; Fox, 1992; Weiler, 1991; Ekstrom, Goertz, Pollack, & Rock; 1991), 

perhaps due to their longer time horizon for post-graduate employment.  Different racial 

groups may show different levels of sensitivity to college price (Perna, Steele, Woda, & 

Hibbert, 2005; Perna & Titus, 2004; Millett, 2003; Black & Sufi, 2002; Perna, 2000; Keane 

& Wolpin, 2000; Kane & Spizman, 1994; Kane, 1994; Freeman, 1976).  However, the 

literature draws conflicting conclusions about the influence of race and socio-economic 

status on graduate school enrollment and completion rates (Mullen, Goyette, & Soares, 

2003; Fry, 2002; Heller, 2001; Nettles, 1988a; Ethington & Smart, 1986).  Academic ability 

may be a strong predictor of graduate school enrollment, and students with strong SAT 
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scores and undergraduate GPAs are more likely to apply to graduate school than those with 

low SAT scores and undergraduate GPAs (Millett, 2003; Heller, 2001; Fox, 1992; 

Schapiro, O’Malley, & Litten, 1991; Weiler, 1991; Ekstrom, Goertz, Pollack, & Rock, 

1991).  College major may be a strong predictor of graduate school enrollment, with 

science majors more likely to enroll immediately following graduation (Millett, 2003; 

Heller, 2001; Ekstrom, Goertz, Pollack, & Rock, 1991).   

Baccalaureate institutional factors include institutional size and control.  Heller 

(2001) finds no evidence in favor of a relationship between baccalaureate institutional type 

or size and graduate school enrollment.  However, Kim and Eyerman (2006) question 

Heller’s results because the dataset utilized, Consortium on Financing of Higher Education 

(COFHE), draws upon data from highly selective institutions only.  By excluding a broader 

variety of institutional types, the non-relationship Heller identifies cannot be generalized to 

the broader institutional population (Fox, 1992; Schapiro, O’Malley, & Litten, 1991). 

Direct costs include tuition and work experiences while the student is enrolled as an 

undergraduate.  Tuition is categorized here because it is one measure of the out-of-pocket 

expenses incurred during the student’s college tenure.  Researchers tend to disagree on the 

statistical relationship between tuition, debt, and graduate school enrollment (Heller, 2001; 

Perna, 1998; McPherson & Winston, 1993; Maxwell & Corrallo, 1984), though several 

frequently cited studies do not include undergraduate tuition in their models of debt and 

graduate school enrollment (Millett, 2003; Mullen, Goyette, & Soares, 2003; Fox, 1992). 

College-level work opportunities are an important component of the human capital 

framework (DesJardin & Toutkoushian, 2005) because they mitigate the out-of-pocket 



 20

expenses incurred during enrollment.  Surprisingly, none of the existing studies of graduate 

school enrollment consider students’ employment status at either the undergraduate or 

graduate level.  While work provides income rather than incurs cost, it is categorized under 

direct costs because it may moderate the effect of undergraduate tuition on loan-taking 

and/or future educational decisions.  

 Finally, the models include three attitudinal constructs.  First, estimating students’ 

perceptions of opportunity costs is important because human capital theory hypothesizes 

that investments in human capital development are made when the long-term payoff 

exceeds the short-term sacrifices.  If the short-term costs are perceived to be high, interest 

in ongoing education may be trumped by more immediate work opportunities.  Only Weiler 

(1991) modeled the influence of opportunity costs on graduate education; he found that 

foregone earnings from starting salaries had a negative and statistically significant effect on 

graduate school enrollment.   

 Second, the study also estimates students’ career expectations, the most important of 

which is anticipated future wages.  Also crucial to human capital theory, this construct 

hypothesizes that the investment decision is contingent upon expectations of higher future 

wages, a proxy for enhanced worker productivity.  Because they may indicate non-

pecuniary motivations, quality of work and quality of life variables are included in the 

analysis as well.   

 The third construct represents students’ access to decision-making information via 

established family or social relationships.  To acquire a college loan, one must have a need, 

the expectation of its long-term utility, and the procedural knowledge to pursue it.  
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Moreover, when considering graduate school, the student may draw upon family or social 

experiences to determine whether it is a practicable and meaningful goal.  To operationalize 

cultural capital, Perna (2004) studies financial resources available during the student’s 

college tenure, including direct support from parents and the college graduate’s starting 

salary.  Family income may be a strong determinant of graduate school enrollment, despite 

some disagreement within existing literature (Millett, 2003; Heller, 2001; Weiler, 1991).  

Measures of parental educational attainment and English as the primary language spoken at 

home are additional single-item measures included in Perna’s (2004) analysis.  Parental 

education seems to be strongly and positively related to graduate school application 

(Mullen, Goyette, and Soares, 2003; Fox, 1992; Ekstrom, Goertz, Pollack, & Rock, 1991), 

perhaps because it makes possible the sharing of critical advice,  information, and 

educational expectations.  The study also explores 11 questionnaire items on the subject of 

personal relationships and expectations; it expects several factors to emerge as latent 

categories.  These categories may include the student’s appreciation for education and close 

family relationships.  

 Readers should note that the selected variables explore students’ attitudes, 

behaviors, and background characteristics at the college level or immediately following 

college completion.  The qualities of a student’s graduate-level experience are not 

addressed in the study.  Because the study is interested in predictors of undergraduate debt 

and the consequences of this debt for future educational decision-making, independent 

variables are limited to those experiences and attitudes that precede enrollment in graduate 

school. 
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Significance of the Study 

Contributions to Theory 

The resulting models may contribute to the scholarly conversation regarding the 

influence of cultural capital in higher education and provide empirical guidance for public 

policy aimed at improving access to and funding of post-baccalaureate educational 

opportunities.  First, the study may have implications for theories of educational decision 

making.  As the previous discussion describes, traditional human capital-based econometric 

models estimate that graduate school enrollment is based on expected direct costs, expected 

opportunity costs, the availability of work opportunities and financial aid, and the 

anticipated earnings differential.  Absent from human capital approaches, however, is an 

appreciation for the potential variability of students’ access to information in an imperfect 

capital market.  By integrating the construct of cultural capital with a human capital 

framework (Perna, 2004), the study recommends a more comprehensive model of 

enrollment than utilized by most researchers in this area.  Given the outcome discrepancies 

between existing studies on the topic of graduate school access and enrollment, variables 

reflecting cultural capital may be meaningful predictors. 

 

Implications for Policy-Making 

Second, policy makers have an economic interest in encouraging human capital 

development (Romer, 1994; Pack, 1994; Glomm & Ravikumar, 1992).  Declining or 

disproportionate graduate school enrollments may reflect an underinvestment in local, 

regional, and national labor resources (DesJardins, 2001).  This is especially troubling 
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given the evolving demands of a globalized economy in which ongoing training is essential 

for local, regional, and national economic productivity (Kwiek, 2001; Porter & Vidovich, 

2000).  However, the decision to pursue post-secondary education belongs to the student.  

(An individual’s perception of the relationships between direct, indirect, and opportunity 

costs, as well as their likely wage yields, may vary according to his or her cultural capital.)  

If the present study shows that student loans inhibit graduate school enrollment, and 

especially if that effect varies by student background factors, it may recommend adapting 

enrollment and loan incentives to encourage greater participation in graduate education.  

These incentives may include adjustment to both current loan policies in the form of 

increased grants and lower loan interest rates as well as to the ways in which procedural 

information is disseminated to aspiring students.   

 

Limitations of the Study 

 The study has several limitations and delimitations, all of which are discussed in 

greater detail in chapter 3.  First, the study does not examine debt acquisition and 

enrollment trends for professional students.  This delimitation helps to narrow the scope of 

the study to students possessing similar career and salary expectations after completing 

post-baccalaureate training.  Because professional students may have dramatically different 

career and salary expectations (Browne, 1997; Betts, 1996; McFarlin, Frone, Major, & 

Konar, 1989), it is not analytically useful to include them in a sample of Masters and 

doctoral-level students. 
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Second, although secondary, national datasets have considerable analytical 

advantages, especially with respect to the generalizeability of research outcomes (Gorard, 

2001), the inflexibility of the instrument limits the study in an important respect.  The study 

cannot adapt items precisely to match specific variables of interest (Hartog, Ferrer-i-

Carbonell, & Jonker, 2002) and must rely on approximations.  Not only does existing 

research utilize many of the same questionnaire items (Perna, 2004), but also testing the 

validity and reliability of the three attitudinal constructs (perceptions of opportunity costs, 

career expectations, and degree of cultural capital) should minimize uncertainty regarding 

their suitability for the study.  

Third, the most recent follow-up to the Baccalaureate & Beyond survey was 

conducted in 2003, ten years after the base year cohort graduated from college.  The 

relatively short lapse of time following college graduation abbreviates the duration in which 

enrollment in graduate school may be observed.  The study must accept brevity of the 

enrollment window to be able to use the most current data available (i.e., the B&B:93/03). 

Finally, the study may find that undergraduate debt is an endogenous predictor in 

the graduate school enrollment measurement model.  No studies of debt and graduate 

school enrollment address the problem of endogeneity (or self-selection bias) in graduate 

school enrollment models.  Individuals choose to acquire debt for a variety of reasons; 

predictors may include bio-demographic variables, expected costs and anticipated benefits, 

financial resources, and indicators of cultural capital.  Including debt in a model of graduate 

school enrollment may be problematic because both the dependent variable (enrollment) 

and an independent variable (debt) may be may be influenced by the same set of covariates 
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(Titus, 2007; Porter, 2006).  Fortunately, this potential methodological issue may furnish 

new insights about the relationship between predictors of debt and predictors of graduate 

school enrollment as well as contribute to the broader argument calling for the application 

of more sophisticated statistical methodologies to such research questions. 
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REVIEW OF THE LITERATURE 

Introduction 

The following review explores in greater depth how researchers have approached 

the prediction of post-baccalaureate education and, more specifically, how they model the 

influence of undergraduate debt on graduate school enrollment.  First, it discusses and 

critiques human capital development theory as the latent, meta-level conceptual framework 

grounding existing studies of college and graduate school enrollment.  Because rational 

choice theory has the potential to be misapplied to human capital models, a brief 

assessment of the suitability of that theory is provided.   

Second, it is important to investigate cultural capital theory, the conceptual model 

introduced in the preceding chapter.  Using a conceptualization of rationality which 

recognizes the variability of students’ utility functions, this review establishes the 

conceptual necessity of an investment model that acknowledges variation in decision-

makers’ educational expectations and access to information.  Perna (2004) suggests that, 

because indicators of cultural capital may capture these variations, they should enhance 

human capital-based models of graduate school enrollment.  Therefore, a description of 

cultural capital theory (Bourdieu, 1977a; Bourdieu, 1977b) and its application to higher 

education research is warranted.   

Finally, this review highlights the statistical inconsistencies prevalent within 

research on undergraduate debt and graduate school enrollment.  To do so, it examines how 

the available literature treats the dependent variables and categories of independent 



 
 27

variables proposed in this study.  The variables utilized in the study are introduced, and 

their operationalization within the existing literature is discussed.  

 

Human Capital Theory 

Background 

In 1964 Gary Becker introduced to the field of economics a conceptual model for 

explaining individual and societal investment in education.  His Human Capital launched a 

theoretical approach to educational investment based on the principle that capital 

acquisition should enhance worker productivity.  In addition to the substantive 

contributions of his human capital models, Becker introduced the application of economic 

concepts and devices to the study of social phenomena.  At the time, it was unconventional 

to conceive of college education as an investment opportunity rather than a cultural 

experience, and Febrero and Schwartz (1995) laud him as “the leading figure in 

nonconventional economics” (p. xv).  However, Becker himself now considers the human 

capital approach “uncontroversial” (Becker, 1996, p. 10).   

Becker's research partly was compelled by the Cold War-era urgency to channel into 

the American workforce skills that could enhance economic growth and develop military 

technologies (Sweetland, 1996).  He asked whether the U.S. economy spent enough on 

higher education, and whether the outcome (the quantity and quality of skilled workers 

produced) was sufficient to meet public policy goals.  In an environment of resource 

scarcity, Becker proposed evaluating the rates of return on various types of capital 

investment:  “if this rate of return [on educational investment] was significantly higher than 
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the rate earned on tangible capital, there would be evidence of underinvestment” in college 

education (Becker, 1960, p. 354).  Becker found that the rate of return ranged from 7% to 

9% (Becker, 1960, p. 349).  Because the return on educational investment approximated the 

rate of return on business capital, Becker ultimately concluded that higher education is at 

least as profitable an investment in the national economy as other forms of capital 

investment.  Of course, Becker was not the only economic theorist to contribute to the 

concept of human capital.  Whereas Becker (1960) studied differences in income among 

college graduates,  Abramovitz (1956), Fabricant (1959), Kendrick (1961), and Schultz 

(1961) conducted research estimating the total return on macro-level educational 

investment.   

 

Framework 

Human capital theory is a way of looking at the phenomenon of college and 

graduate school enrollment in an environment of scarce resources and competing ends 

(Febrero and Schwartz, 1995; Michael & Becker, 1973).  Douglass (1997) defines human 

capital as “the acquired energy, motivations, skills, and knowledge possessed by human 

beings, which can be harnessed over a period of time to the task of producing goods and 

services (p. 362).  Essentially human capital is any non-separable asset that enhances the 

labor productivity of the bearer.  In his 1992 Nobel Prize lecture, Becker suggests that the 

“productivity of people in market and non-market situations is changed by investments in 

education, skills, and knowledge” (Becker, 1996, p. 3).  Education perhaps is the most 

commonly studied mechanism through which one’s human capital is enhanced; in fact, 
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some scholars consider “human capital” the branch of economics that studies education 

(Sweetland, 1996).  To Becker and his colleagues, human capital is an indicator of 

aggregate economic potential. 

Attempting to evaluate the enormous body of literature that emerged in the decades 

following Becker’s early publications, Welch (1975) suggests that the theory should be 

understood not as “a religion [or] a shrine” but as a tool for analysis (p. 63).  Becker himself 

maintains that human capital theory is “a powerful tool to derive implications at the group 

or macrolevel [sic]” (Becker, 1996, p. 1).  To be clear, this is not an equity-based economic 

model in which the individual’s inherent, subjective value justifies access to educational 

opportunities.  Rather, the original formulation of investment in human capital was 

designed to estimate the influence of macro-level investment on an aggregate, societal 

outcome.  Becker acknowledges that “many exceptional students did not attend college 

because of personal financial circumstances” (Sweetland, 1996, p. 347), but he did so to 

explain a general underinvestment in the national human capital potential.  The relevant 

insight of early human capital economics was their conceptualization of skills and 

knowledge as capital (Becker, 1960; Becker, 1964; Schultz, 1961); they are non-separable 

assets which could be utilized for present or future production.  Aggregate labor 

productivity, rather than individual returns, is the key Becker’s approach.   

Now, as Ehrenberg (1991) explains, “the explanation normally associated with the 

human capital model is that college training makes a person more productive and thus able 

to command a higher wage in the labor market” (p. 62).  Human capital theory has been 

adapted to conceptualize a variety of improvements in the self which increase the 



 
 30

individual’s potential to satisfy short- and long-term goals, most specifically the desire for 

higher post-graduation wages.  Contemporary researchers have utilized human capital 

theory because its principle of investment in human skill development is applicable to the 

individual-level calculus as well as the macro-level outcome.  Although Becker originally 

designed human capital theory to explain macro-level outcomes, it has been applied to 

micro-economic decision-making as individual agents calculate the benefits and costs of 

investment decisions.  In its most simplified form, the agent, whether a student-consumer or 

policy-maker, balances the direct and opportunity costs of educational investments with the 

likely pay-off.   

A traditional econometric model posits that the decision to enroll in formal 

education is a function of direct costs, indirect costs, opportunity costs, available aid and 

work opportunities, and expectations of future benefits.  In micro-economic human capital-

based models, post-college wages usually represent the expected benefits of investment in 

higher education.  Figure 2 describes the investment options available to potential students, 

and the general wages benefits associated with educational choices.  College enrollment 

involves direct costs (e.g., tuition, fees, and supplies) as well as indirect costs (e.g., delayed 

earnings).  Direct costs may be mitigated by grants, loans, and work opportunities.  On 

average, these transactions should produce higher first-job wages and, over the career-span 

of the individual, greater net wealth.  Micro-economic, human capital-based models of 

college enrollment are predicated on this interaction of direct costs, indirect costs, and 

perceptions of the post-investment wealth possibilities.   
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Figure 2.  Graphical representation of DesJardins and Toutkoushian’s (2005) human capital 
investment framework, wherein the post-college earnings differential is interpreted as justifying the 
shorter-term costs. 
 
According to human capital theory, although individual consumers of higher education 

experience a delay in earnings and increased direct costs and opportunity costs, for most 

individuals the expected earnings differential is a strong justification for short-term 

financial sacrifices.  If one's lifetime earnings differential exceeds the direct and 

opportunity costs accrued while enrolled, college enrollment is desirable. 

 

Research Applications 

Sweetland (1996) differentiates the literature on human capital theory into those 

bodies of research that address the benefits of formal education (K-12 through higher 

education), informal education in the home, on-the-job training, and specialized vocational 
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training.  Given the breadth of research on human capital theory, this review focuses on 

studies that address the human capital returns on formal educational investments.  This 

approach is useful because it permits the conceptualization, operationalization, and 

statistical measurement of the educational investment decision.   

DesJardins and Toutkoushian (2005) explain that one of the “main objectives of 

micro-economics is to explain the behavior of individuals, and in particular how their 

behavior might change when they are confronted with changing circumstances” (p. 210).  

In its initial form, human capital theory had described the state of the world, in the 

aggregate.  In recent studies of undergraduate and graduate-level enrollment, human capital 

theory has been employed to predict individual behavior apart from that of the collective.  

When describing individual students' interest in developing human capital, most research 

concludes that there is a trade-off between current costs and longer-term expectations of 

financial and non-financial benefits (Millett, 2003; Kim & Eyerman, 2000; Fox, 1992).  

Moreover, tuition sticker price, the net amount students pay after tuition discounting and 

financial aid, is negatively associated with enrollment (Keane, 2002; Kane, 1999; Heller, 

1999; Paulsen, 1998; Heller, 1997; McPherson & Schapiro, 1991; St. John, 1990; Hoenack 

& Weiler, 1975; Levhari & Weiss, 1974).  In other words, researchers find that anticipated 

long-term benefits tend to encourage investment in education and higher short-term costs 

tend to discourage that investment.  The intersection of costs and anticipated benefits likely 

determines each individual's investment decision. 

 It is worth noting that some researchers question whether wage differences truly are 

derived from the acquisition of human capital.  Theorists acknowledge that human capital 
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can be endowed at birth or obtained through education (DesJardins & Toutkoushian, 2005), 

and that different outcomes in the labor market may be the product of the credentialing 

process, rather than productivity-enhancing skills acquired through formal education.  A 

degree may “signal” to employers a candidate’s qualifications for employment, even if 

those qualifications pre-date exposure to specific educational curricula (Gullason, 1989; 

Riley, 1979; Layard & Psacharopoulos, 1974).  Rather than a productivity-enhancing 

output, education may be viewed as evidence of general ability, without which one would 

not have been admitted to a specific undergraduate or graduate program.  Higher education 

screens out the less able applicants, so that those who do graduate represent a highly 

qualified labor pool.  To support human capital theory one would have to show that wages 

are a function of increased productivity, rather than credentials alone.  This approach is 

typified by Mincer’s earnings equation (Mincer, 1974). 

 Although a number of studies compare the relative effects of ability and education 

on labor market outcomes (Belzil & Hansen, 2002; Schultz, 1988; Willis, 1985), this 

distinction is not relevant to the present study.  Students perceive higher education having 

positive effects, such as increased wage potential, regardless of the mechanism by which 

the benefits are acquired.  Weiss (1995) even suggests that “’sorting models’ of education 

can best be viewed as extensions of human capital models” (p. 134).  Human capital theory 

emphasizes the productivity-enhancing benefits of higher education, while recognizing that 

the credential signals to employers some combination of natural ability and acquired skill. 
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Assumption of Rational Choice 

Human capital theory and its derivative research studies assume the rationality of 

individual decision-makers.  To support the idea of investment (or delayed consumption) in 

an environment of resource scarcity, competing preferences, and the uncertainty of 

investment outcomes, one must allow that individual decision-makers are capable of 

developing and evaluating complex life goals.  Because Becker (1996) claims that “the 

rational choice model provides the most promising basis presently available for a unified 

approach to the analysis of the social world by scholars from different social sciences” (p. 

23), rational choice theory should demonstrate the compatibility of human capital-based 

approaches to graduate school enrollment with the variability of students' preferences. 

Rational choice theory could “lay claim to the being the grand theory of high 

modernity” (Archer & Tritter, 2000, p. 1).  It was developed within the field of micro-

economics, wherein the basic unit of social life and organizations is the individual (Elster, 

1989).  The design and implementation of organizations derive from the interaction of 

individual agents, whose “social organization revolve[s] around transactions between those 

who have and those who seek resources” (Coleman, 1990, p. 312).  Coleman describes this 

economic model as the negotiation of the individual’s unique preferences within specific 

environmental and resource constraints.  In general, rational choice theory asserts that all 

human actions are essentially rational and calculative, as decisions seem to occur through a 

reasonable assessment of costs and benefits.   

Common sense argues that individual students do not attach the same weight to 

costs and benefits, nor do they arrive at the same conclusions about the investment value of 
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education.   However, rational choice theory does not demand that all individuals utilize the 

same utility function.  Preferences have no intrinsic worth, so rationality permits a plurality 

of goals and desires, sort of a philosophical and methodological individualism.  Utility is 

not expected to be stable from person to person; it is both relative and non-absolute.  Rabin 

(1998) suggests that “given a set of options and probabilistic beliefs, a person is assumed to 

maximize the expected value of a utility function” (p. 11), regardless of the specific goals 

therein.  Each agent’s utility function is unique and any action that satisfies or maximizes 

an established preference is considered rational.  Archer and Tritter (2000) and Proctor 

(2000) argue that this moral and technical neutrality with regard to teleological ends may 

explain the widespread appeal of rational choice theory among the social sciences. 

According to Rabin (1998), economics “has conventionally assumed that each 

individual has stable and coherent preferences (p. 11).  Arguing that “the combined 

assumptions of maximizing behavior, market equilibrium, and stable preferences, used 

relentlessly and unflinchingly, form the heart of the economic approach” (p. 5), Becker 

(1976) confirms this assumption.  Not surprisingly, traditional human capital models 

depend on the stability of preferences and rationality of behavior (Febrero & Schwartz, 

1995).   

 

Conceptual Limitations  

Despite its conceptual merits, Becker’s formulation of human capital development 

and assumption of rational choice have several explanatory limitations.  DesJardins and 

Toutkoushian (2005) indicate that many researchers rely on human capital investment 
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models to explain how students make educational decisions, yet they lament a “restrictive 

view of rational behavior” citing the potential for changing preferences, erroneous 

judgments, and non-egotistical ambitions to influence students' life plans (p. 192).  They 

agree that economists assume that preferences are constant, and that the field of economics 

tends to disregard how they are formed or why they differ across individuals.  Most 

importantly, DesJardins and Toutkoushian question whether students consistently behave in 

a rational manner, at least according to the narrow view of economic decision-making 

which assumes perfect information.   

First, critics of rational choice theory suggest that the temporality of preferences 

undermines the assumption of stability.  Archer and Tritter (2000) suggest that preferences 

not only vary between individuals, but they also vary through time.  One’s interest in or 

aversion to post-baccalaureate academic and professional opportunities may change as his 

or her decision-making context changes.  They conclude, “it is only by undergoing certain 

experiences that [agents] can reflect upon their past preferences” (preface).  Undergraduates 

consider and reconsider majors and career options; their preferences and preferred strategies 

adjust as they balance their previous attitudes, expectations, and goals with new 

environmental stimuli.   Even Becker hints that “people rationally evaluate the benefits and 

costs of activities, such as education, training, expenditures on health, migration, and 

formation of habits, that radically alter the way they are” (1996, p. 21).   

The returns on a human capital investment may directly or indirectly change the 

preferences with which an individual orders subsequent life goals.  In other words, past 

experiences, whether at home, in secondary school, or in college, may affect the 



 
 37

individual’s attitude towards new opportunities.  This may be especially true for the case of 

graduate school enrollment:  at college matriculation student borrowers may not fully 

understand or estimate the personal, professional, and financial costs of educational debt, 

whereas college graduates’ additional life experiences may compel a more critical appraisal 

of debt and the long-term financial responsibilities it implies.  The assumption of static 

preferences may undermine researchers’ ability to capture individuals’ creative responses to 

changes in their life circumstances, such as recently acquired debt or other financial 

obligations.   

Second, Becker (1964) allows that preferences may be defined broadly, such that 

seemingly irrational behaviors (e.g., altruism) may be justified through the individual’s 

unique preference structure.  What an individual wants is permitted to vary quite broadly.  

However, how the individual estimates the costs and investment payoff is not developed in 

Becker’s model.  Conventional human capital models have been predicated on the 

interaction of expected direct costs, opportunity costs, availability of work opportunities 

and financial aid, and the anticipated earnings differential following the education 

investment.  However, Ehrenberg (1991) critiques human capital-based approaches, 

suggesting that, “to say that individuals base decisions partially on expected current and 

future pecuniary benefits does not provide any insight into how these expectations are 

formed” (p. 175).   

Third, the natural deficiency of information makes impossible an error-free 

calculation of future benefits.  However, with the exception of Perna's (2004) research, 

studies of graduate school enrollment tend to assume that the student decision-maker 
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possesses perfect information about educational and other investment opportunities.  As 

currently utilized in higher education finance literature, human capital theory may not 

explain why some students deviate from human capital-based projections of investment and 

wage payoffs.  Traditional econometric views of human capital investment narrowly 

simplify the educational decision to a calculation of costs and benefits, thereby 

homogenizing students' cultural experiences and aggregating outcomes across a plurality of 

cultural affiliations.   

Human capital is inherently more risky than investments in physical capital because 

enhancements in individual productivity are non-separable from the owner.  Therefore, the 

condition of uncertainty, especially in terms of the long-term payoff, automatically 

decreases investment in higher education in the aggregate (Levhari & Weiss, 1974).  Even 

if market interest rates (i.e., the costs of borrowing money) are known with certainty, the 

eventual wage pay-off is not.  In cases where the interest rate increases and the pay-off is 

unknown, investment should decrease due to the increasing cost of taking the risk.  Levhari 

and Weiss (1974) model the relationship between future earnings, investment in human 

capital, and a random effect, which reflects both uncertainty of inputs as well as uncertainty 

of outputs.  Not surprisingly, they find that “any increase in absolute risk aversion… will 

reduce the investment in human capital” (p. 958).  Except in unique cases where students 

are insulated from adverse labor market conditions, Levhari and Weiss determine from their 

model that “uncertainty matters” for analyses of enrollment behavior (p. 961).   
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Risk and Investment Uncertainty 

Inherent in this discussion of uncertainty is the notion of risk.  Before the concept of 

cultural capital is introduced, it is useful to review how researchers in the field of 

economics conceive of and measure risk.  Returning to Figure 1, it is evident that traditional 

econometric models assume consistent attitudes towards the cost-benefit calculation and 

uniformity of access to decision-making information.  Kodde (1986) explains that the 

“theoretical and empirical aspects of the demand for education… have been extensively 

analyzed in the literature dealing with human capital, HC, theory.  Crucial to this line of 

analysis is that individuals have perfect foresight with respect to future earnings for every 

level of education.  Risk and uncertainty are, however, intimately related to unknown future 

earnings” (p. 460).  According to Gollier (2004) as well, “there is no field in economics in 

which risk is not a dimension of the decision-making environment”, especially for theories 

of finance (p. xv).  These uncertainties imply that the risk-averse may be less likely to 

pursue graduate education.  Therefore, adopting a human capital approach to educational 

investment demands additional exploration of students' relative uncertainty about the 

investment pay-off. 

Education is a trust market.  Winston (1999) describes an educational investment 

transaction in which institutions use prestige (via donative wealth and large student 

subsidies) to attract the best applicants.  Institutions depend on reciprocal peer-to-peer 

education as an input to degree production (Williams & Zimmerman, 2003; Angrist & 

Lane, 2002; Winston, 1999).  Institutional prestige and selectivity are treated as indicators 

of educational quality, even though it allows institutions to neglect other mechanisms of 
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educational improvement (Massy, 2003; Massy, 2004).  For student-consumers who lack 

access to better measures of educational resources and may have little time or interest to 

conduct such inquiries, institutional selectivity is trusted as a proxy for quality.  Students’ 

information about the investment is imperfect (Levhari & Weiss, 1974), therefore those 

who can rely on traditions, expectations, and norms to guide their decisions are more likely 

to feel comfortable with the enrollment decision.  Despite the ambiguity of educational 

quality, students’ trust in the investment transaction is induced through cultural norms and 

expectations.  

Uncertainty is an unavoidable condition of investment decision-making, especially 

when the analyst operates within a human capital conceptual model.  Future utility may be 

estimated, expected, or assumed but it cannot be known with certainty.  For this project, the 

principle of uncertainty may apply to a variety of conditions.  Kodde (1986) partitions 

uncertainty into multiple categories, all of which affect the individual’s perception of the 

investment trade-off; they include imperfect knowledge of one’s ability, imperfect 

knowledge of the quality of one’s education, uncertainty with respect to future labor supply 

and demand conditions, unknown career longevity, unknown timing of future job offers, 

and unknown wage levels.   In particular, DesJardins and Toutkoushian (2005) suggest that 

“students may not have accurate information about the future income streams from going to 

college and not going to college” (p. 218), yet they add that “individuals can make 

subjective estimates of the utility that they would receive from different goods and 

services” (p. 210).   
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The tendency to take risks is not uniform, nor does an individual demonstrate the 

same degree of risk aversion in all situations (Barsky, Juster, Kimball, & Shapiro, 1997).  

According to Rabin and Thaler (2001), economists tend to explain risk aversion simply as 

the expected utility maximization of a concave utility-of-wealth function.  In other words, 

how much an individual is willing to gamble depends on the marginal utility he or she will 

derive from the successful outcome.  Researchers agree that most people are risk averse 

(Barsky, Juster, Kimball, & Shapiro, 1997; Guiso & Paiella, 2005), but the degree of risk 

aversion is heterogeneous and may vary by background characteristics.  (Some psychology 

researchers report evidence of a biological foundation for risk-related attitudes; such 

personality traits may be stable regardless of context [Cloninger, Przybeck, & Svrakic, 

1991].  Hartog et al [2002] claim that one’s risk preference can be conceptualized as a 

broad personality trait, and independent of any single risk scenario.  Cultural capital theory, 

discussed in the next section, argues that an individual's attitude towards risk also is 

influenced by his or her familiarity with the cultural structures in which the risk is 

presented.)  Guiso and Paiella (2005) indicate that “differences in risk aversion among 

individuals should show up sharply in their occupational choices, their decisions on how to 

allocate accumulated assets, how much insurance to buy, and how much to self-insure” (p. 

7).  Barsky, Juster, Kimball, and Shapiro (1997) hypothesize that one’s degree of risk 

aversion may be able to predict certain behaviors, including education, self-employment, 

immigrant status, heath insurance, life insurance, and home ownership, yet Friedman and 

Sunder (1994) note that reliable demographic data on risk attitudes is quite limited. 
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Unfortunately, as of 2002, Brunello finds that risk aversion “has never been used as 

an instrument for attained education” (p. 4), thus the tool kit for empirical studies of risk-

related attitudes seems rather empty (Hartog, Ferrer-i-Carbonell, & Jonker, 2002).  Most 

researchers attempting to model risk preferences warn that risk-related attitudes rarely are 

observable (Brunello, 2002; Donkers, Melenberg, & Van Soest, 2001; Kodde, 1986), 

therefore economists tend to rely upon revealed preferences (Hartog, Ferrer-i-Carbonell, & 

Jonker, 2002).  In experimental research, Guiso and Paiella (2005) and Barsky, Juster, 

Kimball, and Shapiro (1997) find clear evidence that risk preferences differ across 

individuals and that these differences may have significant explanatory power with regard 

to decision-making.  However, they have not been able to operationalize these variables in 

non-experimental research.  To the extent that attitudes are difficult to measure, it is easier 

simply to assume homogeneity of risk preferences and not account for variability. 

In a departure from most literature on the topic of debt acquisition and graduate 

school enrollment, the present study rejects the common econometric assumption of the 

homogeneity of risk-related attitudes.  Indicators of cultural capital may approximate the 

decision-maker’s sensitivity to risk.  Because risk is defined partly by the degree of 

uncertainty present in a transaction, and because the amount of cultural capital borne by the 

decision-maker may specify his or her access to information, adding cultural capital to 

traditional human capital-based econometric models may resolve the conceptual 

deficiencies therein.  Although Becker (1964) and Schultz (1971) recognize that investment 

in human capital is a risky enterprise grounded in uncertainty, Levhari and Weiss (1974) 

note that “no attempt has been made to incorporate this element in the basic theory of 
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human capital” (p. 950).  Estimates of the influence of debt on graduate school enrollment 

may differ significantly by cultural grouping, based on the alignment of the group's 

expectations, informational resources, and educational opportunities.   

 

Cultural Capital Theory 

The goal of the study is to show that traditional econometric models of graduate 

school enrollment can be adjusted to accommodate individuals’ unique approaches to 

education as an investment in future utility, broadly defined.  It recommends and seeks to 

address students’ unequal levels of cultural capital, since most existing studies of graduate 

school enrollment ignore this potential source of variation (Perna, 2004).  Students’ 

decisions are rational insofar as they utilize available information (e.g., cultural norms and 

family advice) to achieve a preference-maximizing investment strategy, but their 

differential access to the type of cultural capital valued and supported by educational 

institutions may influence their success in school and subsequent educational plans 

(Bourdieu, 1977b).  Researchers should apply the principles of human capital and cultural 

capital development to explore degrees of access to and interest in graduate school, and to 

estimate the personal, financial, and institutional factors most likely to encourage 

investment in higher education (Perna, 2004; Mullen, Goyette, & Soares, 2003).  

 

Background 

Cultural capital theory, introduced by Pierre Bourdieu in the mid-1970s, attempts to 

explain, first, the formation of attitudes, expectations, and skill sets and, second, how 
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individuals use the these assets to further their life goals.  Initially Bourdieu and Passeron 

(1990) used the term cultural capital to describe differential educational outcomes in France 

during the 1960s and 1970s.  It represents any physical or symbolic asset that represents or 

facilitates the acquisition of power, advantage, and opportunity within a social context 

(Harker, 1990).   

 

Framework 

Cultural capital can take one of three forms:  objectified, institutionalized, or 

embodied.  In an objectified state, cultural capital is represented by physical assets such as 

books and communication technologies.  Institutionalized capital may be represented by 

credentials such as titles and degrees.  Finally, cultural capital may be an embodied state.  

One’s cultural capital is inseparable from his or her habitus (Bourdieu & Passeron, 1990), 

the environment in which information and traditions are transferred and in which attitudes 

and expectations are formed.  The latter is the chief contributor to the conceptual 

framework utilized in the study. 

Family relationships are one of the most important vehicles through which 

information and expectations are conferred to and become inseparable from the bearer 

(Reay, 2004).  Unlike economic capital, defined as access to financial resources, and social 

capital, defined as supportive networks, cultural capital represents forms of assets that are 

transferred from upper- and middle-class parents to their children for the purpose of 

maintaining status intergenerationally.  Reay (2004) considers the family an important 

venue for social reproduction, but more importantly parents invest emotionally in their 
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children’s educational opportunities.  This emotional labor can take a variety of forms, such 

as providing compensatory education (e.g., help with homework) and confronting teachers 

and administrators when the student falls short of educational goals.  All families aspire to 

optimize their children’s opportunities and achievements (Bourdieu & Passeron, 1990), but 

those affiliated with the dominant culture are advantaged.  Their goals, expectations, and 

values are supported and reproduced by the institutional structures in which capital is traded 

for opportunity.  In the case of education, a student can trade his or her cultural or linguistic 

capital, formed through family relationships, for opportunities and success in school.  

According to Bourdieu (1974), the degree and type of cultural capital an individual 

cultivates determines his or her familiarity with and comfort in official societal contexts.  

Familiarity with certain linguistic patterns, social networks, school-related information, and 

the educational credentials of dominant groups all constitute cultural capital (Swartz, 1997; 

Lamont & Lareau, 1988).  If one's cultural capital is formed by or reflects the values of the 

dominant social group, then this knowledge facilitates power, influence, and opportunity in 

society.  Stanton-Salazar and Dornbusch (1995) add that individuals bearing more desirable 

or socially valued types of cultural capital can exchange these assets for educational 

opportunities.   

Some critics of cultural capital theory bemoan the apparent conceptual disregard for 

the idea of educational meritocracy (Moss, 2005; McNemee & Miller, 2004).  Bourdieu 

does not dismiss the role of individual agency, but he maintains that educational decisions 

must be contextualized in terms of the “objective structures of a culture” (Webb, 2002, p. 

36).  Passeron (1990) argues that these structures are shaped by the dominant culture and, in 
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turn, help to reproduce this culture among subsequent generations of students.  Children 

who are socialized according to the dominant cultural values presumably are more likely to 

succeed at educational challenges designed within that paradigm.  Despite its best efforts at 

meritocratic education, a classroom defines and values merit only insofar as it measures a 

student’s fit with the cultural values sustained by the school system.  Educational tools and 

experiences, such as the Scholastic Aptitude Test, are inextricable from their cultural 

context and serve to maintain it.  Education becomes a vehicle for the perpetuation and 

legitimation of power within a society. 

 

Research Applications 

In any educational environment, achievement is defined by the values of the 

majority, and the notion of cultural capital often is used to frame empirical studies of 

educational stratification by race and socio-economic status.  Given the growing interest in 

multicultural education, cultural capital and its conceptual tool box provide insights into 

various cultural pluralities within American education.  Empirically testing the influence of 

parent involvement on elementary school academic achievement, Lee and Bowen (2006) 

show that students with parents from dominant cultural groups have the highest levels of 

achievement in school.  Parents representing minority demographics tend to demonstrate 

types of educational involvement that are less likely to be recognized and rewarded by the 

school.  

Estimating the influence of cognitive skill development among various ethnic and 

socio-economic cohorts, Farkas (1996) describes the progressive attainment of cultural 
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capital through students’ negotiation of skills and habits attained at school and in the home.  

Success in school largely depends on students’ application of their cultural capital on 

official work.  In a study of rural, migrant farm-workers, Romanowski (2003) identifies a 

conflict between traditional family expectations (e.g., loyalty) and those valued by the 

school system (e.g., independence).  Lareau and Horvat (1999) indicate that African-

American parents tend to be critical of mainstream schools due to their experiences with the 

legacy of segregation and discrimination.   

In such cases, students are disadvantaged by competition among these values.  This 

tension between the capital cultivated by one’s home community and the capital rewarded 

by formal educational structures may help explain gaps in achievement at all educational 

levels.  High-status cultural habits, experiences, and knowledge, complemented by the 

student’s access to privileged societal networks, may signal aptitude or achievement, thus 

restricting educational opportunities among students outside this cluster of traditions and 

resources (Monkman, Theramene, & DeLimon, 2005).   

Reay (2004) asserts that educational success is interpreted by all socio-economic 

classes as key to social mobility, yet each group develops a class culture, a way of 

interpreting the world, consistent with its unique experiences in society.  Franklin and 

Savage (2004) suggest that African-American communities particularly are committed to 

sustaining education through community-specific projects.  Education is a grass roots effort 

in which internal, collective economic and cultural energies are brought to bear on societal 

problems.  African-American schools are a locus for the development and transfer of the 

kinds of cultural capital necessary for the advancement of the group.  Despite the political 
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exigency of desegregation, the loss of the African-American school as a cultural habitus 

implied the “loss of tradition, ownership and the collapse of a school community” (p. 72).  

Higher education researchers seem to recognize these variations in cultural capital and often 

explain differences in educational attainment and persistence in those terms.  Paulsen and 

St. John (2002) suggest that “students make educational choices in ‘situated contexts’… 

The cultures and values or habiti that constitute students’ early school and family 

environments have a substantial influence on the ways they frame and make educational 

choices” (p. 192).   

Empirical evidence suggests that institutions of higher education reproduce class-

based social and economic stratification (McDonough, 1998; Morrow & Torres, 1998; 

Carnoy & Levin, 1985).  In their study of cultural capital and college enrollment, Kaufman 

and Gabler (2004) assume that elite “gatekeeping” has an important function in the college 

admissions process.  Participation in cultural activities, such as the arts, has different effects 

on college-bound students, depending on the selectivity of the college.  This exposure to 

cultural resources improves students’ odds of going to college, but not necessarily an elite 

college.  Moreover, there is a strong relationship between parents’ interest in the arts and 

the student’s likelihood of applying to and enrolling in an elite college.  These outcomes 

support the notion that cultural capital, especially family cultural capital, influences not 

only the decision to attend college but also whether the student has access to an elite 

education. 

Applying the concept of cultural capital to college selection and persistence, Nora 

(2004) studies the relationship between the student’s habitus and the college choice.  
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Satisfaction and, thus, persistence may depend on the consonance between the student’s 

habitus-of-origin and the college environment.  Enrollment and persistence demand that 

students obtain the skills sets necessary for navigating the higher education system and its 

ancillary social networks.  Among students with higher degrees of cultural capital, 

acquiring this information often is assisted by parents, teachers, and peers.  They are better 

situated to learn the strategies, codes, and competencies that facilitate this transition 

(Valadez, 1993).  Also mindful of institutional fit, Longden (2004) suggests that students 

who lack certain types of cultural capital are less likely to persist at elite universities due to 

their unfamiliarity with the cultural codes and cues latent in that social environment.   

These studies support Bourdieu’s concept of self-elimination (Bellamy, 1994; 

Bourdieu & Passeron, 1990; Bourdieu, 1974) in which disadvantaged students gradually 

learn that they do not speak the same language, metaphorically, as other members of the 

educational environment.  If the student finds a poor cultural fit, in that the school does not 

reinforce or value the student’s prior cultural experiences, the student is less likely to 

persist.  Bowen, Kurzweil, and Tobin (2005) also argue that access to financial resources is 

a lesser obstacle to degree attainment than students’ inability to thrive while enrolled.  In 

his research on community colleges, Valadez (1993) similarly hypothesizes that  

“conflicts arise between community colleges and their students when these accepted 

practices are unfamiliar to new generations of nontraditional students.  Teaching 

styles and methods of assessment may have relevance to middle-class white 

students who have experience with these practices, but they may be incongruous to 

nontraditional students. These nontraditional students cannot call upon an 
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accumulation of cultural capital to solve problems or to make informed decisions 

that ensure success in higher education. Instead, they bring with them resources that 

are endemic to their own cultural groups, which may not be recognized or valued by 

the institution (Lareau, 1987).  They become a liability that community colleges 

attempt to repair or change” (p. 31). 

In short, cultural dissonance occurs when the tools students bring to the educational arena 

are not recognized, rewarded, or encouraged by the educational structures.   

This conceptualization of cultural capital and its influence on student decision-

making may be equally useful for discussions of graduate school enrollment.  Investigating 

the effect of cultural capital on graduate school enrollment, Perna (2004) finds that proxy 

measures of cultural capital improve the predictive power of traditional econometric 

models.  The inclusion of these variables enhances several indicators of model fit.  Mullen, 

Goyette, and Soares (2003) confirm that at least one indicator of cultural capital, parents’ 

education, has a strong effect on the student’s entry into first-professional and doctoral 

programs.  As one might expect, this influence appears to be indirect, operating through the 

student’s undergraduate institutional selection, educational expectations, and career values.   

Contrary to these conclusions, Moss (2005) tests the hypothesis that students from 

more affluent socioeconomic backgrounds tend to have higher levels of graduate-level 

academic achievement due to the acquisition of culture capital prior to college 

matriculation.  Operationalizing cultural capital as pre-college attendance at cultural events 

and graduate-level achievement as graduate school GPA, Moss finds that neither socio-

economic status nor cultural capital predicts educational success.  Investigating possible 
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differences in cultural capital among White and African-American students, Roscigno and 

Ainsworth-Darnell (1999) find that variations in cultural and educational resources have 

only a small mediating effect on achievement.  Among research that specifically explores 

the influence of cultural capital on educational outcomes, there is no reliable consensus. 

Other studies address the influence of socio-economic status and parental education 

on loan-taking and graduate school enrollment, but they do not associate these variables 

with the construct of cultural capital.  In the early 1980s, loans were most likely used by 

middle-class students enrolled in institutions with higher average tuition (National Center 

for Education Statistics, 1984).  Ekstrom, Goertz, Pollack, and Rock (1991) discover that 

most graduate school applicants from the lowest socio-economic quartile do not have 

undergraduate debt, yet the amount of debt acquired increases for the higher socio-

economic cohorts.  Similarly, Kim and Eyerman (2006) discover that debt does not 

influence graduate school plans for low- and high-SES students, but it has a positive effect 

on middle class students. 

Ekstrom, Goertz, Pollack, and Rock (1991) find that parent education is strongly 

and positively related to graduate school application, perhaps because of shared advice and 

attitudes towards education, generally, and educational debt, in particular.  Fox (1992) also 

suggests that parents’ level of education influences students’ educational goals significantly 

more than family income or wealth.  (Interestingly, Fox finds a significant positive 

influence between parents and students of the same gender; the relationship dissolves when 

the parent and students are of opposite genders.)  The parental effect also varies by degree 

type:  MBA and master's students experience little parental influence, whereas students 
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enrolling in a doctoral program or professional school experience significantly more 

influence (Mullen, Goyette, & Soares, 2003).  According to Sax (2001) access to role 

models and mentors is critical for graduate school enrollment, especially for women 

participating in science, math, and engineering programs.  Millett (2003) suggests that 

students who bear educational debt are more likely to have parents who did not complete a 

bachelor’s degree.  This result may indicate the influence of family socio-economic status 

on debt acquisition.  Weiler (1991) agrees that parent education is a better predictor of 

graduate school plans than parent income.  On the other hand, Heller (2001) identifies no 

statistically significant relationship between parental education and likelihood of graduate 

school enrollment. 

These conclusions are particularly interesting for the present study because they 

indicate some scholarly uncertainty about the role of cultural capital.  Moreover, there is 

little consensus on its operationalization.  Cultural capital is almost an all-purpose theory, in 

which any element of an individual’s life or background can be studied as a descriptor of 

educational achievement.  As a critic of this framework, Kingston (2001) argues that 

cultural capital could be too conceptually ambiguous to explain variations in academic 

success.  As the preceding empirical research indicates, contemporary notions cultural 

capital may include many conceptually distinct variables attributed to a singular construct. 

Monkman, Theramene, and DeLimon (2005) believe that social reproductions 

which perpetuate inequalities of access can be disrupted, but it is not clear what 

interventions would be most likely to equalize cultural capital and, possibly, equalize 

educational opportunities.  In fact, Kaufman and Gabler (2004) and Olneck (2000) find no 
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evidence that students can be trained in the types of cultural competence recognized and 

rewarded by college and graduate school admissions practices.  Unequal levels of cultural 

capital may imply differential educational and career expectations and differential access to 

education-related information, but current literature on this topic remains ambiguous. 

Although an adjusted theory of human capital investment could be tested at the 

college planning stage, it is particularly relevant for the study of graduate school planning 

because of the potential influence of recently acquired undergraduate debt.  Referring to 

Weiler’s (1994) study, Kim and Eyerman (2006) suggest that “future plans may play a 

minimal role at the times the student borrows as an undergraduate, and only gradually come 

into play as the student considers options of successively higher levels of debt required by 

graduate school” (p. 7).  When considering graduate school opportunities, aggregate life 

experiences should inform students’ personal, professional, and financial goals to a greater 

degree than for new college matriculates.  In particular, the acquisition of educational debt 

during the college years may make potential graduate students more cautious with respect 

to the investment of more time and money in additional education.  

 

Summary 

Whereas human capital describes the development of labor productivity-enhancing 

skills, cultural capital refers to the attitudes, expectations, and experiences that help define 

students' success in school.  Cultural capital may influence a student's access to and 

persistence in higher education, thus facilitating his or her ability to develop human capital.  

Recall Figure 1, which presents the overall conceptual framework suggested in the study.  
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The framework integrates human capital and cultural capital into a single measurement 

model.   

 
Figure 1.  Overall conceptual framework, integrating the indicators of cultural capital development 
with traditional components of human capital development. 
 
This framework suggests that debt acquisition and graduate school enrollment both are 

influenced by the processes of human capital development and cultural capital 

development.  Undergraduate direct costs (e.g., tuition), mitigated by work opportunities 

while enrolled, may be the most obvious factor influencing both debt acquisition and 

graduate school enrollment.  However, direct costs also interact with perceptions of 

opportunity costs, such as possible lost wages during enrollment and the interest accrued 

through long-term student loans.  (Undergraduate loans are categorized under indirect costs 

because the interest paid throughout the lifespan of the loan is an auxiliary cost associated 

with undergraduate tuition.  Moreover debt repayment may prevent expenditures on future 

educational and non-educational goods and services; these financial trade-offs are treated as 

costs.)  Post-degree wage expectations are affected by the student’s cultural capital, and 

they exert influence on considerations of long-term human capital development.  Finally, 
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undergraduate institutional characteristics, such as size and control may help predict which 

students acquire debt and, subsequently, which students continue on to graduate school.   

 

Existing Research on Debt Acquisition 

The preceding sections outline the meta-level conceptual frameworks that guide 

statistical analysis.  To reorient this review to the research questions established in chapter 

1, recall that the study asks: 

(1) What factors contribute to a bachelor’s degree recipient’s accumulation of 

undergraduate student debt prior to graduating from college? 

(2) Among bachelor's degree recipients, after taking into account the probability of 

accumulating debt, what is the effect of debt on the probability of enrolling in 

graduate school ten years after college degree completion? 

Unlike research question 1, which explores the predictors of debt formation, research 

question 2 treats the acquisition of debt as a tool to college completion and the development 

of human capital.  Although graduate school enrollment is the chief topic of interest, one 

cannot model the influence of debt on enrollment without first exploring the predictors of 

debt.  Because students may perceive loans as a tool for financing investments in human 

capital at the baccalaureate level, its predictors are conceptually inseparable from the 

subsequent impact of those loans on post-baccalaureate human capital investment. 

Although there is a robust collection of research on the economic returns to 

education (Johnes, 1994; Pascarella & Terenzini, 1991; Leslie & Brinkman, 1986), there 

are surprisingly few empirical studies investigating the causes and correlates of 
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undergraduate loan-taking.  Davies and Lea (1995) find that age, religious affiliation, credit 

card usage, tolerant attitudes towards debt, and most interestingly the perception of an 

external locus of control are positively associated with educational loan-taking.  Because 

students tend to perceive their lower incomes as temporary, they accept debt as a short-term 

tool to maintain a desired lifestyle and to facilitate other life goals.  As students accrue debt, 

they become more tolerant of it.   

Johnes (1994) and Davies and Lea (1995) agree that men are more likely to acquire 

debt than women, but both genders demonstrate greater acceptance of debt the longer they 

remained enrolled in college.  Gender may be an important predictor of debt acquisition and 

graduate school enrollment because women may be influenced more strongly by the desire 

to raise a family and, thus, have shorter time horizons in which to enjoy the benefits of a 

long-term investment in labor productivity and wage potential.  However, unlike Davies 

and Lea (1995) and Johnes (1994), Harrast (2004) finds gender to be an ambiguous 

predictor of the amount of debt acquired.   

Johnes (1994) also argues that parents’ occupations and, therefore, socio-economic 

status are not deterrents to loan-taking.  Harrast (2004) and Johnes (1994) agree that college 

major and its occupational utility are positively related to loan-taking, presumably because 

students are more likely to recoup the costs of principal and interest payments.  Harrast 

(2004) also points to college achievement (e.g., GPA), time to degree completion, ethnicity, 

and age as significantly associated with loan-taking.   
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Existing Research on Graduate School Enrollment 

A greater number of research studies and popular commentaries consider the 

personal and professional consequences of taking undergraduate loans.  Descriptive 

statistics are common in the body of research studying graduate school behaviors and 

outcomes.  As early as 1964, Davis argued that students – most often those of lower socio-

economic status – frequently attribute their plans for graduate education to their financial 

situations.  By 1982, nearly two-third of college seniors were considering graduate school, 

yet only 15% actually enrolled (Ekstrom, Goertz, Pollack, & Rock, 1991).  Somewhat 

counter-intuitively, more college seniors with debt than without seemed to aspire to 

graduate education.  In 1976, 82% of seniors with debt, versus 73% of those without debt, 

plan to attend graduate school.  By 1986, the levels of interest fall:  55% of seniors with 

debt wished to attend graduate school, compared to 51% of those without debt (Ekstrom, 

Goertz, Pollack, & Rock, 1991). 

More currently, debt often is cited by students (46%) as a primary reason why they 

delay entry into graduate school (Weiler, 1994).  However, Kim and Eyerman (2006) report 

a significant drop in the percentage of students for whom undergraduate debt is a major 

factor in graduate school decision-making.  This may be due to changing attitudes towards 

debt and financial risk in general (Davies & Lea, 1995).  Eyerman and Kim (2000) suggest 

that “today the peer norm is to use loans to pay for one’s education.  So despite the 

undergraduate debt that some students may have accumulated, their aspirations may remain 

high because borrowing is now the norm” (p. 16).  For students who do not aspire to 

graduate school, the reasons cited for non-enrollment in graduate school include high 
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baccalaureate debt, uncertainty of future financial aid, and the general expense of graduate 

school despite the availability of aid.   

 

Limitations of Research on Graduate School Enrollment 

These proportions may illustrate the perception among students that loans are both a 

tool and an impediment to personal and professional goals, but only a handful of studies 

specifically estimate the influence of undergraduate debt on graduate school enrollment.  

Moreover, they are limited in several respects.  First, the reliance on older datasets may 

limit the generalizability of their conclusions to contemporary student populations.  Second, 

despite the latent assumption of human capital development implicit in these studies, most 

of these studies do not acknowledge the explanatory or predictive utility of a meta-level 

human capital framework.  Their unstated conceptual models may be conventional 

derivatives of human capital theory, but they do not address variability of expectations or 

information as potential predictors of graduate school enrollment.  With the exception of 

Perna (2004) and Mullen, Goyette, and Soares (2003), these studies rely exclusively on 

student characteristics, college experiences, and baccalaureate institutional variables to 

predict application to and enrollment in graduate education.  Indicators of students' personal 

and professional expectations and access to critical educational information are not 

addressed.   
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Reliance on Older Data 

First, Heller (2001) cautions researchers not to rely too heavily on older data.  The 

variable outcomes reported by studies of debt burdens and graduate school enrollment may 

be attributable the age of the datasets:  students who acquired educational debt in the 1980s, 

compared to later cohorts, may have fundamentally different experiences and attitudes.  In 

fact, Kim and Eyerman (2006) discover different relationships based on the sample’s age:  

for students attending college in the late 1980s, debt has no effect on graduate school plans; 

however, for students attending college in the mid-1990s, debt has a positive influence.   

Kim and Eyerman (2006) criticize Weiler’s (1994) study because it sampled only 

students who borrowed between 1980 and 1984.  Ekstrom, Goertz, Pollack, and Rock’s 

(1991) most recent dataset is over twenty-five years old, and they investigate enrollment 

behavior among graduating classes from the late 1970s through the mid-1980s.  Similarly, 

Fox (1992) uses the 1987 Survey of 1985-1986 College Graduates, a national dataset.  

Eyerman and Kim (2000) use Cooperative Institutional Research program (CIRP) data from 

1985 and 1994.  In a 2006 publication, they explain that, by the mid-1990s, “increased 

college costs combined with an expanded loan program mean that more students are 

eligible to borrow.  Whereas borrowing used to be relatively infrequent before the 1992 

Amendments, today it is the primary option for paying educational costs for most students” 

(p. 15).   

Ekstrom, Goertz, Pollack, and Rock (1991) admit that “much of what research 

exists predates the widespread use of educational loans that was prevalent in the 1980s” (p. 

2).  Heller (2001) Kim and Eyerman (2006) agree that there are problems associated with 
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evaluating student cohorts whose college and graduate school decisions were made prior to 

the large loan increases authorized by the 1992 amendments to the Higher Education Act.  

Millett (2003) suggests that the percentage of students taking loans and the amount 

borrowed increased dramatically between the 1989-1990 and 1995-1996 academic years.  

Policy changes made since the mid-1990s, trends in institutional pricing behavior (Winston, 

1999), and changing student attitudes toward educational and consumer debt (Eyerman & 

Kim, 2000) may demand new assessments of the influence of debt based on more recent 

student data. 

 

Ambiguous Conceptual Frameworks  

Second, turning to a comparison of conceptual frameworks, Ekstrom, Goertz, 

Pollack, and Rock (1991) draw upon studies of college’s effect on students (Astin, 1977; 

Pascarella, 1984; St. John, Kirshstein, & Noell, 1991) to craft a measurement model based 

on the following categories of independent variables.  They include background (sex, race, 

marital status, income, and parental education), high school achievement (grade point 

average), and college factors (college grade point average, major field of study, tuition, and 

accumulated education debt).  Educational aspirations at high school graduation and college 

graduation were integrated as variables mediating the relationship between primary 

predictors and the enrollment outcome.  Millett (2003) indicates that her conceptual 

framework “is based upon the work of Ekstrom, Goertz, Pollack, and Rock (1991)” (p. 

394).   
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Ekstrom, Goertz, Pollack, and Rock (1991) admit that their model excludes “two 

components that may have a significant bearing on student behavior regarding debt and 

graduate education… [they are] students’ attitudes about the desirability of borrowing to 

finance their education and… the economic climate that prevailed when the students were 

making decisions” (p. 4).  Although they suggest that their research findings “are consistent 

with human capital models if students view the additional education, despite the 

accumulation of debt, as increasing their earning opportunities for the future” (p. 10), they 

do not explore the human capital framework, address its explanatory limitations, or 

consider the impact of risk-related financial attitudes.   

Heller (2001) lacks a conceptual framework entirely.  His purpose is to highlight the 

growing reliance on student loans following the 1992 Reauthorization of the Higher 

Education Act and explain its implications for graduate education.  However, Heller’s only 

apparent use of theory is his reference to the cultural shift toward the assumption of private 

benefits, suggesting that “the findings bode well for those who believe that the shift from 

grants to loans is an appropriate policy response to the increasing private returns to higher 

education” (p. 32).  Although he employs established lending guidelines and benchmark 

ratios to judge the sustainability of debt repayment, his selection of predictor categories for 

his logistic regression model reflects the same background, institutional, and experiential 

categories as Ekstrom, Goertz, Pollack, and Rock (1991) and Millett (2003).   

Schapiro, O’Malley, and Litten (1991) also lack a clear conceptual framework, 

allowing their statement of research significance to speak for the credibility of their 

measurement model:  “despite indications of an improvement in the academic labor market, 
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student interest in academic careers has failed to increase at a set of ‘top’ private 

institutions.  If the trends in the graduate school attendance rates… are extrapolated into the 

future, it is indeed an increasingly bleak prognosis for academia” (p. 240).  Their regression 

model, not unlike Heller’s (2001), is a mix of background variables, college experiential 

factors, and measures of baccalaureate debt. 

To ground their study of the effect of undergraduate debt on graduate school 

aspirations and attendance, Eyerman and Kim (2000) draw upon John Rawls’ principles of 

equity.  This reference is cursory, at best, and fundamentally misinterprets Rawls’ treatment 

of the two principles of justice.  Rawls’ theory claims, first, each individual has an equal 

right to the most extensive basic liberty compatible with a similar right among others and, 

second, inequalities must be designed to advantage all persons and attached to positions and 

opportunities open to all (Rawls, 1971).  Eyerman and Kim (2000) misunderstand these 

principles as suggesting the “equity of final outcomes” (p. 2), when in fact Rawls, in both A 

Theory of Justice and Political Liberalism, explains that his principles ensure only equity of 

opportunity.  Moreover, their measurement model seems to reproduce past research 

methodologies rather than develop an original model based on their espoused conceptual 

framework.  A follow-up study, published in 2006, also claims the practical and moral 

necessity of studying equity of outcomes, but it is not grounded in an established economic, 

philosophical, or educational theory.   

Weiler (1991) builds a model of expected utility maximization, in which rational 

individuals are assumed to calculated the expected utility of various opportunities and 

choose the one with the largest payoff.  Although he suggests integrating “the uncertainty 



 
 63

of future income from each option directly into the theoretical model” (p. 213), Weiler 

assumes that post-graduate career and salary expectations are a function of individual 

ability, rather than market conditions and cultural affiliations outside the control of the 

individual.  Individual variation in tolerance of risk is not considered.  Fox (1992) also 

utilizes an analytical framework based on maximized lifetime income, which is a function 

of rate of time preference, consumption, and the individual’s utility function.  Fox’s 

conceptualization of the utility function also does not address the problem of uncertainty.  

 The preceding summary has two purposes.  First, it explains the data limitations of 

existing research and, second, it demonstrates the need for inclusion in measurement 

models of attitudinal constructs like cultural capital.  Each study justifies itself as 

contributing to a significant policy discussion, yet none venture to explore alternative 

concepts or variables.  Although these pieces examine the influence of debt on enrollment, 

they do not acknowledge or integrate access to information as a critical mediating variable.  

How a student perceives debt and, therefore, the influence it has over subsequent decisions 

depends upon and may be measured by the student’s access to information about and 

experiences with educational investment. 

 

Research Outcomes 

Having explained the conceptual deficiencies in existing literature of the influence 

of baccalaureate debt on graduate school enrollment, it is worth describing the differences 

in their methodologies and the discrepancies in their conclusions.  Millett (2003) admits 

that a number of researchers “have examined the role of debt in the transition to graduate 
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study, and taken together, they are equivocal about the role that debt plays in students’ 

decisions to enroll in graduate school” (p. 389-390).  She adds, the “literature projects an 

ambiguous image of the role of indebtedness” (p. 392).  Perhaps because their studies are 

two of the most recent to engage the subject of debt and graduate school, Millett’s (2003) 

and Perna's (2004) reviews are the most comprehensive and methodical presentations of the 

topic.   

 

Influence of Debt on Graduate School Enrollment 

Looking at the overall influence of undergraduate debt, a number of studies assert 

that college debt is not a significant determinant of graduate school decision-making 

(Nettles, 1988b; Weiler, 1991; Schapiro, O’Malley, & Litten, 1991).  Having debt and the 

amount of debt acquired were not deemed significant predictors.  A 1987 Consortium on 

Financing Higher Education follow-up study finds that debt is not an obstacle to entry into 

graduate school.  Heller (2001), Eyerman and Kim (2000), and Weiler (1991) also conclude 

that debt is not a significant influence on graduate school enrollment.  (Weiler finds that the 

effects of debt increase with the amount borrowed, but not in a practically significant 

sense.)  Ekstrom, Goertz, Pollack, and Rock (1991) conclude that there is no negative 

relationship between debt and graduate school aspirations, enrollment, and persistence.  

Millett (2003) agrees that, according to a final model controlling for all other factors, there 

appears to be no negative effects of undergraduate debt on graduate school enrollment.  

Studying the relationship between the amount borrowed and graduate school intentions, 

Weiler (1994) find no significant association.  Fox (1992) also reports no clear relationship 
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between undergraduate debt, the amount borrowed, and graduate school enrollment.  

However, he does indicate that increases in debt may draw students toward doctoral 

programs (to capitalize on institutional grants and loan deferments) and away from masters-

level programs. 

Other researchers find that debt has a significant negative influence on students’ 

transition into graduate school.  Wilder and Baydar (1991) suggest that debt is a slight 

deterrent to graduate school application, but not for acceptance or enrollment.  Fox (1992) 

agrees that, overall, undergraduate debt has a moderate depressing effect on enrollment.  

Focusing on graduate degree attainment, Tsapogas and Cahalan (1996) indicate that simply 

having undergraduate debt had a significant negative effect on degree completion or 

enrollment, but the amount of debt acquired while in college had a much smaller influence.  

According to Heller (2001), the depressing effect was small:  for every $1,000 increase in 

borrowing his research shows a 0.2% decrease in enrollment. 

A handful of studies determine the opposite: debt has a significant positive influence 

on students’ entry into graduate school.  Murphy (1994), in an unpublished doctoral 

dissertation, found a small positive relationship between debt and graduate school 

enrollment.  Undergraduates with debt, regardless of the amount borrowed, were more 

likely to attend graduate school than those without debt (Sanford, 1980).   

Clearly the studies’ analyses produce different parameter estimates regarding the 

relationship between undergraduate debt and graduate school enrollment.  These 

inconsistencies demand additional attention be paid to the selection and operationalization 

of variables representing debt in a model of graduate school enrollment.  It is not clear 
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whether debt is a significant predictor of enrollment, nor does the research agree on the 

possible magnitude of that relationship.  

 

Influence of Non-Debt Variables on Graduate School Enrollment 

Existing research also draws conflicting conclusions about the influence of specific 

student background factors on, first, undergraduate debt and, second, enrollment in 

graduate school.  Schapiro, O’Malley, and Litten (1991) categorize these predictors into 

individual characteristics and institutional variables.  Studies of college graduates find that 

specific factors tend to influence earnings early in the graduate’s career:  academic 

achievement, major, age, gender, race, and occupation (Pascarella & Terenzini, 1991; 

Goodman, 1979; Blaug, 1991; Angle & Wissmann, 1981; Smart, 1988; Reed & Miller, 

1970; McMahon & Wagner, 1981). As the conceptual framework in Figure 1 indicates, the 

study organizes variables of interest into those contributing to direct costs, indirect or 

opportunity costs, career expectations, student background factors, baccalaureate 

institutional characteristics, and indicators of access to information. 

 

 Direct costs: Tuition. 

Tuition may be a useful measure of institutional quality (McPherson & Winston, 

1993; Perna, 1998).  Maxwell and Corrallo (1984) report that, as tuition increases, so does 

the probability of a student acquiring a loan.  However, Heller (2001) disagrees, suggesting 

that tuition price has no apparent influence on whether the student acquires loans, but it 

does affect the amount of money borrowed.  Perna (2004) finds undergraduate tuition 
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significantly associated with graduate school enrollment, but its relationship with debt is 

not studied.  Conversely, Price (2004) finds that increases in tuition and fees depress rates 

of enrollment in graduate school, especially for low-income students.  Surprisingly Millett 

(2003), Mullen, Goyette, and Soares (2003), and Fox (1992) do not consider the cost of 

college tuition when the estimating the influence of loans on graduate school enrollment.   

 

 Indirect or opportunity costs:  Foregone wages. 

Students’ current income may be a significant predictor of graduate school 

enrollment, according to Millett (2003).  Students with lower incomes and lower estimated 

lost wages were less likely to apply to graduate school than those with higher incomes.  

Weiler (1991) also modeled the influence of opportunity costs, concluding that “earnings 

foregone from immediate entry into the labor force have a negative and statistically 

significant effect on the utility of enrolling in a masters program” (p. 218).  This 

relationship appears to be insignificant, however, for doctoral program enrollment.  Weiler 

later hypothesizes that “the insignificant effects of both foregone income and indebtedness 

could be due to students’ expectation that income gains from completing these programs 

would be very large” (p. 218).   

In a review of recent studies of graduate school enrollment and completion rates, 

Ehrenberg (1991) pays significant attention to duration of graduate study as an important 

component of an educational investment model.  The longer the perceived time to degree, 

the more substantial the perceived opportunity costs associated with graduate study.  
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Nettles (1988a) discovers that, the higher the debt, the shorter the average delay between 

college graduation and graduate school enrollment.   

 

Career expectations:  Future wages. 

The study addresses wage differentials as the chief benefit associated with graduate 

school enrollment.  Salary expectations are known to differ by gender: women tend to 

expect both lower starting salaries and peak-career salaries (Carvajal et al., 2000; Blau & 

Ferber, 1991; Sumner & Brown, 1991).  Federico, Federico, and Lundquist (1976) attribute 

these differences to greater employment turnover among women.  Also studying gender-

based differences in wage expectations, Heckert et al. (2002) find that average salaries in 

the listed job, job characteristic importance, and career path all influence women’s attitudes 

towards salary.  Salaries for the respondents’ first post-degree job may explain some 

variance in graduate school enrollment.  However, there are no published research studies 

specifically investigating the influence of post-college salary.  The literature on graduate 

school enrollment does not consider the influence of wage expectations following degree 

attainment.  This omission may be due to the difficulty of measuring attitudinal factors in 

secondary datasets, as outlined early in the chapter.   

Smith and Powell (1990) find that students of parents with lower levels of education 

tend to expect relatively high starting and peak salaries.  Parents with lower levels of 

education may instill different wage expectations than those with experience in higher 

education.  McMahon and Wagner (1981) confirm that, as students acquire more education, 

their salary expectations become more aligned with actual average salaries.   
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Because human capital theory was designed to conceptualize investments in future 

productivity, the importance respondents ascribe to specific career or work attributes will 

be used as proxies for interest in long-term productivity enhancement.  This approach may 

be debated by advocates of the screening hypothesis.  However, as discussed earlier in this 

review, to the average student-consumer the outcome of the investment – whether 

encouraged by the acquisition of a credential or the actual development of marketable skills 

– is the same.   

 

 Student background factors:  Race. 

Racial groups may demonstrate variation in sensitivity to college price, affecting 

rates of graduate school application and enrollment (Perna, Steele, Woda, & Hibbert, 2005; 

Perna & Titus, 2004; Black & Sufi, 2002; Perna, 2000; Keane & Wolpin, 2000; Kane & 

Spizman, 1994; Kane, 1994; Freeman, 1976), but the education literature draws conflicting 

conclusions about the influence of race and socio-economic status on graduate school 

enrollment and completion rates (Mullen, Goyette, & Soares, 2003; Fry, 2002; Nettles, 

1988a; Ethington & Smart, 1986).  Nettles (1988b) determines there is significant variation 

among racial groups with regard to loan taking, yet in an earlier study he did not find a 

statistically significant relationship between student race and the size of undergraduate 

loans among students enrolled in doctoral programs (Nettles, 1988a).  Price (2004) 

disagrees:  Black and Hispanic students are more likely to have significant debt 4 years 

after receipt of the baccalaureate degree.  Citing Educational Resources Institute reports, 
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Eyerman and Kim (2000) also report that “minority students are the groups most likely to 

borrow at the graduate and professional level” (p. 17).   

Comparing odds ratios by racial group, Millett (2003) also finds race to be a 

significant predictor of graduate school application.  African-American students were 

significantly more likely to apply the White students (the reference group); the odds ratio 

for Hispanic and Asian students were statistically insignificant.  By the mid-1990s, graduate 

schools apply substantially higher admissions standards to overrepresented applicants; 

women and racial minorities tend to be preferred to White, male applicants (Attiyeh & 

Attiyeh, 1997).   

Heller (2001) finds no significant relationship between race and graduate school 

enrollment.  Ekstrom, Goertz, Pollack, and Rock (1991) also discover that, in 1976, 

minority college graduates were more likely to apply to graduate school than White 

students, but by the 1980s the data reveal no statistical relationship between race and 

graduate school enrollment.  Although in the Ekstrom, Goertz, Pollack, and Rock (1991) 

study, debt does not significantly influence the enrollment outcomes for any subgroup, the 

authors admit that “the minority sample is small… [so] these findings should be treated 

with caution” (p. 12).   

 

 Student background factors:  Gender. 

Noting that men are more likely to enroll in doctoral or professional degree 

program, Weiler (1991) suggests that this may be due to their “longer time horizon in 

making educational investments” (p. 218).  Ekstrom, Goertz, Pollack, and Rock (1991) find 
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that students who enroll in graduate school immediately after college graduation tend to be 

male and majoring in the sciences.  Sax (2001) agrees that women are underrepresented 

among science, math, and engineering programs.  According to Millett (2003), men are 1.5 

times as likely to apply to graduate school than women, but men and women who graduated 

in 1986 are equally as likely to bear student debt:  48.8% of men (having a mean debt of 

$6,354) and 47.6% of women (having a mean debt of $6,860) (Ekstrom, Goertz, Pollack, & 

Rock, 1991).  Fox (1992), however, discovers a gender difference in the influence of debt:  

the relationship between debt and graduate school enrollment is negative for a sub-sample 

of women, but not significant for the men in the sample.  He attributes these differences to 

gender-based variations in the marginal utility of consumption (i.e., due to family-rearing 

responsibilities, women often have less time in their careers to maximize income and 

consumption). 

 

 Student background factors:  Age. 

Heller (2001) is the only researcher to comment on the possible influence of age.  

He concludes that the association of age and graduate school enrollment is small, but 

statistically significant.  Age may be related to other bio-demographic variables, such as 

marital status or perceptions of lost wages, but by itself it may have little influence on 

graduate school enrollment.  Interaction effects, specifically between age and other student-

level characteristics may be particularly predictive of graduate school enrollment. 
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 Student background factors:  Major and degree type. 

Ekstrom, Goertz, Pollack, and Rock (1991), Ehrenberg (1991), and Millett (2003) 

believe that field of study complicates the relationship between debt and graduate school 

enrollment.  (For the sake of clarity Millett categorizes major into pure disciplines like 

chemistry and applied fields like engineering.  Presumably, students majoring in pure 

disciplines estimate greater personal and professional benefits from acquiring additional 

education.)  Choy and Geis (2002) find different borrowing patterns among master’s 

students, with science and engineering students less likely to borrow than those in the 

humanities.  Ekstrom, Goertz, Pollack, and Rock (1991) and Heller (2001) find that science 

majors are more like to apply to graduate school immediately after completion of the 

baccalaureate degree.  Millett (2003) also models satisfaction with one’s undergraduate 

major, and finds it significantly and positively related to graduate school application:  “the 

odds of students who were satisfied with the undergraduate course curriculum enrolling in a 

graduate or first professional degree program were nearly 1.5 times greater than the odds of 

students who were not satisfied” (p. 409).    

Moreover, the type of post-baccalaureate degree desired may influence enrollment 

significantly, possibly due to the lower direct costs and relatively brief opportunity costs 

associated with shorter-term degree programs like master’s degrees.  Despite the common 

assumption that students with undergraduate debt are more likely to pursue professional 

training due to the higher salary potential after degree completion, Ekstrom, Goertz, 

Pollack, and Rock (1991) find no significant difference in enrollments between students 

interested in graduate schools versus those applying to professional schools.  Fox (1992) 
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debates the relative influence of expected wages and amount of financial support available:  

students may enter Masters-level programs to take advantage of an abbreviated time-to-

degree and smaller opportunity costs, however the greater financial support usually offered 

to doctoral students may complicate that calculation.  Weiler (1991) argues that master’s 

programs “can often be combined with full-time work so that students are particularly 

sensitive to the effects of foregone income when choosing between the labor market and a 

master’s program” (p. 218).  In other words, students who are sensitive to the risk of lost 

wages may be particularly drawn to master’s and professional programs (e.g., MBA 

programs) that permit part-time study. 

 

 Student background factors:  Ability. 

Students with strong undergraduate GPAs are more likely to apply to graduate 

school than those with lower GPAs (Millett, 2003; Schapiro, O’Malley, & Litten, 1991; 

Fox, 1992; Heller, 2001).  Ekstrom, Goertz, Pollack, and Rock (1991) indicate that 

academic talent is strongly correlated with graduate school aspiration:  “the most able 

students, successful in their education, are most likely to want to continue their education.  

The less academically successful are eager to move on to another arena” (p. 11).  

Additionally, the researchers contend that “students who are particularly able may be 

offered financial incentives to attend, regardless of their families’ abilities to pay” (p. 5).  

Weiler (1991) offers a different explanation:  “students with abilities well below the 

average of those selecting an option are significantly less likely to choose it… ability plays 

little role in the choices of students with abilities anywhere above a value that is slightly 
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below the average for the group” (p. 217).  According to Weiler, variation in ability is 

significant for students’ whose ability measure fall well below the mean; for all other 

students’ ability is a non-significant predictor of graduate school plans.   

 

Institutional characteristics:  Size and control. 

Heller (2001) finds no relationship between baccalaureate institutional type and 

graduate school enrollment probabilities.  Selectivity, may be a better indicator of post-

baccalaureate plans.  Ekstrom, Goertz, Pollack, and Rock (1991), Millett (2003), and Fox 

(1992) agree that institutional selectivity may be a factor in debt acquisition and subsequent 

graduate school enrollment.  Students who attend less competitive institutions are less 

likely to apply to graduate school than students who attend more competitive institutions 

(Millett, 2003).  Suggesting that college costs are directly related to graduate school 

aspirations, Ekstrom, Goertz, Pollack, and Rock (1991) hypothesize that “students who plan 

to attend graduate or professional school tend to attend more expensive (and probably more 

selective) undergraduate schools” (p. 11).   

Supporting Winston’s (1991) descriptive of the role of financial subsidies to top 

students, Ekstrom, Goertz, Pollack, and Rock (1991) suggest that “students who are 

particularly able may be offered financial incentives to attend, regardless of their families’ 

abilities to pay” (p. 5).  Given the probable influence of socio-economic status and high 

school ability on graduate school enrollment, Kim and Eyerman (2006) and Fox (1992) 

claim that the studies utilizing (COFHE) data (see Schapiro, O’Malley, & Litten, 1991) 

undermine important sources of variation among institutions: their cost and selectivity.   
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 Indicators of access to information. 

According to Bourdieu (1977a, 1977b), higher levels of cultural capital indicate a 

student’s indoctrination into the cultural traditions and norms dominant in higher education.  

Familiarity with these values should facilitate success within the educational structures 

through which they are perpetuated.  Sax (2001) confirms that the student’s life goals are 

important predictors of graduate school enrollment; because a student’s goals are heavily 

influenced by his or her cultural inheritance in the habitus, these variables should not be 

overlooked in a model of educational decision-making. 

The financial and cultural resources of the student’s family-of-origin should 

approximate a measure of cultural capital.  Perna (2004) estimated the influence of 

measures of parental educational attainment and English as the primary language spoken at 

home.  Parental education seems to be strongly and positively related to graduate school 

application (Mullen, Goyette, & Soares, 2003; Fox, 1992; Ekstrom, Goertz, Pollack, & 

Rock, 1991), perhaps because it permits the transfer of advice, information, and 

expectations critical to persistence and degree completion.  The study adds family income 

to the cultural capital construct because it is another measure of cultural capital and may be 

a good predictor of graduate school enrollment (Millett, 2003; Heller, 2001; Weiler, 1991).   

 

Chapter Summary 

The preceding narrative explains which characteristics and constructs have been 

utilized in existing studies of graduate school enrollment.  Millett (2003) concludes that 

inconsistencies are probably the product of differing datasets and research methodologies.  
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In and of themselves, the variables discussed above present interesting correlations and 

odds ratios, but most do not address the issue inherent in any investment calculation 

involving variations in educational expectations and access to information.   

The present study hopes to reconcile these divergent conclusions by introducing 

variables that approximate differences in educational expectations and access to 

information.  General preferences/expectations and access to information share some 

important qualities:  they may be consistent with the cultural habiti, but they can appear 

inconsistent with “normal” rational behavior.  Variability of indicators of cultural capital 

may represent students' heterogeneous appraisals of the potential costs and benefits of an 

educational investment opportunity.  Studying the influence of access to information may 

help explain the observed differences in graduate school enrollment patterns among the 

demographic sub-groups described earlier in this chapter.   

As already suggested, models of human capital development are based on individual 

assessments of the probable benefits of acquired training investment for the individual’s 

short- or long-term utility.  In a strictly mathematical sense, if anticipated benefits exceed 

direct and indirect costs, one rationally will decide to pursue higher education.  However, 

traditional human capital development models do not account for variability within 

students’ attitudes towards additional debt (direct costs) or delayed wages (opportunity 

costs) after completing a baccalaureate degree.  A human capital-based approach may be 

complicated by, first, changes in the student’s net wealth (e.g., increased debt) following his 

or her baccalaureate program and, second, related changes in his or her attitude towards 

financial risk.  
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Loans are necessary to facilitate access to educational opportunities; Astin (1975) 

and Carroll (1987) suggest that loans, grants, and work-study opportunities positively 

influence student persistence in college.  In fact, they may serve to equalize the educational 

playing field by making funds available to groups of students less likely to pursue higher 

education.  However, because there is no consistent evidence explaining the influence of 

these loans on subsequent educational decisions, unequal access to college loans 

inadvertently may help to reproduce societal inequalities at the next stage of educational 

attainment (Mullen, Goyette, & Soares, 2003). 
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METHODOLOGY 

Introduction 

 Chapter three focuses on the research design, sample, instrumentation, variables, 

and analytic techniques that comprise the study methodology.  It summarizes the 

methodological steps used to answer to the research questions posed in chapter 1: 

(1) What factors contribute to a bachelor’s degree recipient’s accumulation of 

undergraduate student debt prior to graduating from college? 

(2) Among bachelor's degree recipients, after taking into account the probability of 

accumulating debt, what is the effect of debt on the probability of enrolling in 

graduate school ten years after college degree completion? 

Ekstrom, Goertz, Pollack, and Rock (1991) point out the difficulty of modeling the graduate 

school enrollment decision due to the complexity of factors, sometimes recursive factors, 

affecting student decision-making.  As described in previous chapters, this project 

especially is attentive to the influence of access to information and family educational 

experience as important contributors to the graduate school investment decision.  Because 

the uncertainty of real costs and benefits may complicate traditional human capital 

development models, this approach may yield new insights into graduate school enrollment. 

 Research question 2 is the primary focus of the study because it explores the 

graduate school enrollment decision.  However, research question 1 is included as a useful 

antecedent because very little existing research on graduate school enrollment also 

describes the acquisition of undergraduate debt.  Essentially, research question 1 should 

provide important predictive information about debt acquisition.  Also, it is possible that the 
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both debt acquisition and graduate school enrollment are influenced by the same variables; 

if the models developed and employed here show similar predictive relationships, the study 

may demonstrate endogeneity among predictors of graduate school enrollment. 

 

Research Design 

 The research design used to explore these relationships is non-experimental and 

cross-sectional (Johnson, 2001).  It is also explanatory in that it may recommend adjusting 

the use of existing theories of human capital investment when modeling students’ 

enrollment behavior.  By comparing the model fit statistics of a null hypothesis based on 

traditional human capital variables with those of an alternative hypothesis integrating 

indicators of cultural capital, the study investigates whether access to decision-making 

information mitigates the investment risk posed by the uncertainty of educational outcomes 

and improves the student's probability of graduate school enrollment.  As presented in the 

previous two chapters, Figure 1 outlines the conceptual overlap between human capital 

theory and cultural capital theory with respect to enrollment decisions. 

Figure 1.   Overall conceptual framework, integrating the indicators of cultural capital development 
with traditional components of human capital development. 
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The predictors of the dependent variables listed in the introduction are explored through 

two measurement models of students’ post-baccalaureate activities.  Pertaining to the first 

research question, the study utilizes multiple regression to estimate predictors of a 

continuous outcome, amount of debt acquired.  The second research question employs 

logistic regression to estimate a binary outcome, the odds of enrollment in graduate school.  

Both regression models estimate the influence of direct costs, indirect costs, career 

expectations, student background factors, baccalaureate institutional characteristics, and 

indicators of access to information and family experience with education; the second model 

also includes debt accumulation as a potential predictor of graduate school enrollment.  

Table 1 lists each research question and the measurement model used in the study. 

Table 1 
 
List of research questions and associated measurement models utilized in the study.   
Research question Measurement model 
Q1 What factors contribute to a 

bachelor’s degree recipient’s 
accumulation of undergraduate 
student debt prior to graduating from 
college? 

Amount of undergraduate debt = 
 
    Socio-demographic variables (gender, race, age, major, marital 
and dependency status, ability) 
+  Work opportunities while enrolled in college 
+  Institutional variables (size, control, tuition) 
+  Perceptions of opportunity costs 
+  Career expectations (importance of wages, importance of 
quality of life)  
+  Measures of access to information and family experience with 
education (family ties, valuing education) 
 

Q2 Among bachelor's degree recipients, 
after taking into account the 
probability of accumulating debt, what 
is the effect of debt on the probability 
of enrolling in graduate school ten 
years after college degree 
completion? 
 

Enrollment in graduate school =   
 
    Amount of undergraduate debt  
+  Socio-demographic variables (gender, race, age, major, marital 
and dependency status, ability) 
+  Work opportunities while enrolled in college 
+  Institutional variables (size, control, tuition) 
+  Perceptions of opportunity costs 
+  Career expectations (importance of wages, importance of 
quality of life)  
+  Measures of access to information and family experience with 
education (family ties, valuing education) 
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Analytic Sample 
 

The study uses data from the final follow-up of the 1992-1993 Baccalaureate and 

Beyond (B&B:93/03).  Sponsored by the National Center for Education Statistics (NCES), 

the NPSAS:93 is a large, independent, nationally representative sample of students who 

completed a baccalaureate degree in the academic year 1992-1993.  A subset of the 

National Postsecondary Student Aid Study (NPSAS), the B&B follows baccalaureate 

degree recipients identified in alternating NPSAS surveys, beginning with the base-year 

dataset NPSAS:93.  The institution universe for NPSAS:93 includes institutions that offered 

an educational program designed for persons who had completed post-secondary education; 

offered an academically, occupationally, or vocationally oriented program of study; offered 

courses to students not employed by the institution; and offered at least one program 

requiring 3 months or 300 clock hours of instruction.  1,360 institutions represent 22 

institutional strata, designated by size, type, and curriculum (NCES, 2005a).   

 The student sample is structured to provide a cross-section of graduating seniors in 

all majors.  Concurrent enrollment in high school or a General Equivalency Diploma (GED) 

program ruled a student ineligible for participation.  Additionally, NPSAS:93 provides data 

for approximately 8,000 students’ parents, making possible analyses of parental background 

characteristics.  Because simple random sampling was not practical, stratified systematic 

sampling was utilized.  Stratified samples can decrease sampling error because the survey 

responses are likely to be more homogeneous within a stratum (Babbie, 2001).  For each 

sample institution, student sampling rates were calculated for each of five student strata: 

business major baccalaureates, other baccalaureate recipients, other undergraduates 
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including enrollees at less-than-4-year institutions, graduate students, and first-professional 

students.  The sampling rates are a function of the probability of selecting the institution 

and a requirement for a minimum of 40 students per institution, where possible (NCES, 

2005a). 

The base year (NPSAS:93) cohort includes approximately 12,500 individuals who 

were determined to be eligible for first follow-up in 1994 (B&B:93/94), representing 

students whose institutional records indicate that they had received or expected to receive a 

baccalaureate degree between July 1, 1992 and June 30, 1993.  The population consists of 

eligible students from within the cohort of the 1,360 institutions making up the NPSAS:93 

cohort.  11,810 students who completed the baccalaureate degree in 1992-93 were included 

in the first base-year cohort (NPSAS:93), and were surveyed again in 1997 (B&B:93/97), 

with a final follow-up completed in 2003 (B&B:93/03).  11,192 were retained for the final 

follow-up wave, B&B:93/03.  Approximately 44 percent of these cases (N = 4920) are 

examined in the present study. 

The final follow-up (B&B:93/03) is utilized because, first, it maximizes the duration 

of time in which a respondent may choose to enroll in graduate school and, second, the 

questionnaire focuses on post-baccalaureate education, employment and career 

development, family formation, and finances (NCES, 2005a).  The date of the final follow-

up wave, ten years after receipt of the baccalaureate degree, limits the time span in which a 

student’s probability of graduate school enrollment can be estimated.  Although variance in 

the amount of time between baccalaureate graduation and graduate school enrollment is a 
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conceptually interesting issue, this project is restricted to the simple binary outcome, 

regardless of date of graduate school enrollment.   

 

Instrumentation 

 The B&B questionnaire emphasizes time to degree completion, participation in 

post-college education and employment, and interest in employment in the teaching 

profession.  By gathering cross-sectional student data one year after baccalaureate degree 

completion and subsequent longitudinal data pertaining to higher education and work 

opportunities, the third follow-up (B&B:93/03) makes possible a variety of research on 

students’ post-college attitudes and behaviors.  This wave also offers additional data on 

graduate study and long-term employment experiences following receipt of the 

baccalaureate degree.   

 

Data Collection 

 Program managers contacted B&B:93/03 sample members by pre-notification 

mailing three months prior to the start of data collection.  The materials included a 

description of the study and contact information.  Undeliverable mail was traced to 

determine the sample member’s best or most recently known address.  A notification 

mailing was sent two weeks prior to the start of data collection, alerting students to the 

forthcoming delivery of the B&B questionnaire and supporting documents.  Final 

information about the study and instructions for completing the interview was sent one 

week prior to the start of data collection (NCES, 2005a).   
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 Three types of data collection tools were utilized.  First, only Internet-based self-

administered interviews were completed during the first three weeks of data collection in 

February 2003.   Self-administered web interviewing has several advantages, including cost 

efficiency, convenience to the user, and accessible help features.  To encourage prompt 

completion of the Internet questionnaire, sample members were offered a $20 cash 

incentive for completing the self-administered interview before telephone interviewing 

commenced.  Of all individuals who completed the self-administered questionnaire, 47% 

did so during the three-week incentive period (NCES, 2005a).     

 Second, Computer-Assisted Telephone Interviewing (CATI) began at the end of the 

three-week self-administered interview window.  CATI is a survey technique in which the 

interviewer closely follows a script provided by a computer interface.  The computer 

interface tailors the flow of the interview based on the answers provided by the respondent 

(Weeks, 1992; Saris, 1991; Groves & Mathiowetz, 1984).  The CATI program used an 

automated call-scheduler to assign and send individual cases to interviewers.  Prior call 

outcomes were tracked to improve the likelihood of locating a respondent and completing 

the interview.  The call scheduler also ensured that respondents were not contacted by a 

CATI interviewer when interviews were already in progress or recently had been completed 

(NCES, 2005a).     

Third, approximately four months after the start of CATI data collection, Computer-

Assisted Personal Interviewing (CAPI) was used in field interviews in cases where the 

prospective respondent could not be reached by telephone.  Program managers isolated the 

30 geographic areas with the greatest concentration of sample members.  Field interviewers 
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were utilized to complete non-respondent cases within 50 miles of each cluster center.  

Incentives also were used to reduce non-response among four groups: individuals who 

refused to be interviewed, individuals who could not be reached by telephone, individuals 

for whom only a contact person could be reached, and individuals who started but did not 

finish the self-administered interview (NCES, 2005a).  Overall, 55 percent of sample 

members falling into one of these four groups completed the interview following the offer 

of the incentive, confirming suggestions by Riccobono et al. (2001) and Wine et al. (2004) 

that incentives can improve study participation rates. 

 

Quality Control and Refusal Conversion 

 Pre-testing in the field helps identify threats to standardization (Fowler, 1995), and 

the costs are small compared to the large expense of coordinating a national survey.  Field 

testing for B&B:93/03 was conducted between 2001 and 2002.  The full-scale study began 

in February 2003 with the Internet-based self-administered surveys, and ended with field 

data collection in September 2003.  As already described, data were collected via three 

collection techniques:  self-administration via the Internet, computer-assisted telephone 

interviewing (CATI) with a trained staff member, and computer-assisted personal 

interviewing (CAPI) in the field with a trained staff member.  A single web-based 

instrument was used for all three modes (NCES, 2005a).   

 Interviewers were trained and completed practice interviews to ensure the 

standardized delivery of questions, the consistent collection of responses, and the quality of 

the resulting data (see Fowler, 1995; Fowler & Mangione, 1990).  Additional training 
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programs were made available to respondents completing the self-administered interview 

and to staff interviewers conducting telephone and in-person interviews.  Specialists among 

the telephone interviewers were trained to facilitate refusal conversion, the goal of which is 

to “convert” or gain the participation of individuals who previously had refused to complete 

the interview.  In B&B:93/03, fewer than 10% of prospective respondents refused to 

participate initially.  Of those, 49% eventually completed the interview (NCES, 2005a).  

Throughout data collection managers randomly monitored CATI interviews, randomly 

interviewed small sub-samples of respondents in the field, and reviewed CATI and CAPI 

response statistics, including item frequencies and duration of questionnaire completion.   

 The number of calls per completed case is a good indicator of interviewer efficiency 

and effort (Traugott, Groves, & Lepkowski, 1987).  The number of calls made to complete 

a case averaged 20.6 for the B&B:93/03 sample; for ultimate non-respondents the average 

number of calls jumped to 47.3 (NCES, 2005a).  Compared to the first wave (B&B:93/94), 

the follow-up waves (B&B:93/97 and B&B:93/03) demonstrated higher call averages and, 

thus, a higher level of interviewer effort per completed case.  This increase may be due to 

difficulties locating respondents in follow-up waves and lifestyle changes (e.g., family 

responsibilities) several years after receipt of the college degree. 

 The duration of questionnaire completion did not vary significantly by interview 

format.  Internet-based self-administered interviews, on average, lasted 34.4 minutes, much 

of which was due to the transmission of data.  Interviewer-administered interviews, both 

telephone (CATI) and in-person (CAPI), averaged 34.8 minutes.  The overall time to 



 
 87

complete the interview was longer for self-administered respondents, but the actual 

interview time was shorter for self-administered respondents (NCES, 2005a). 

 

Confidentiality and Data Security 

 Individuals completing the interview via Internet-based self-administration were 

required to log in to secure areas using a unique, study-specific identification code sent by 

mail.  Passwords were generated from information obtained in prior interviews, and thus 

were known only by the respondent.  All data entered on the B&B:93/03 website, including 

contact information and questionnaire responses, were protected in transit with Secure 

Socket Layer (SSL) technology.  (Only encrypted data were transmitted over the Internet.)  

Individuals who became inactive on the B&B:93/03 website automatically were logged out 

after a specified idle period (NCES, 2005a).   

 The author of the study applied for and was granted access by NCES to the 

restricted use dataset, made available on CD in February 2007.  A copy of the usage 

agreement is located in Appendix A.  The researcher secured the restricted-access data 

according to the protocol specified in the Field Restricted Use Data Procedures Manual 

(National Center for Education Statistics, 1993).  These procedures include password 

protection of the computer terminal, termination of network access, and storage of the CD 

in a locked office space.  No copies of the dataset were made.   
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Interview Content 

 The B&B questionnaire measures student educational and career characteristics 

both cross-sectionally and longitudinally.  By gathering cross-sectional student data one 

year after baccalaureate degree completion and subsequent longitudinal data pertaining to 

higher education and work opportunities, the B&B dataset makes possible a variety of 

studies of students’ post-college attitudes and behaviors.  The base year NPSAS data 

(NPSAS:93) include general educational experiences, such as major field of study, 

institutional characteristics, cost of attendance and other expenses, sources of financial 

support, students’ prior preparation, test scores, employment, community service, family 

characteristics, and students’ expectations for employment and post-baccalaureate 

education.  The first follow-up (B&B:93/94) addresses job searches and employment after 

degree completion, expectations for and entry into graduate school, loan repayment status, 

income, marital and family status, community service, and undergraduate academic records.  

The second and third follow-up questionnaires (B&B:93/97 and B&B:93/03) continue to 

explore broad post-baccalaureate employment and educational experiences, such as 

enrollment history, graduate educational status, career progress, income, debt, assets, and 

marital and family status.  Figure 3 shows the progression of the third follow-up 

questionnaire. 
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Figure 3.  Progression of the B&B:93/03 interview questionnaire. 
 
The final follow-up is particularly relevant because it addresses four major areas of 

education policy: outcomes of postsecondary attainment, access to graduate and 

professional schools, rates of return on investment in a bachelor's degree, and preparation 

for and employment in teaching (NCES, 2005a). 

 

Sample Size 

 A brief discussion of sample size is warranted.  The benefits of using secondary 

source data are well-known: the availability of a large, randomized, national sample not 

only circumvents the cost of survey design and data collection, but it also makes possible 

the generalization of findings to a wider population of students (Gorard, 2001).  The 

utilization of a national dataset helps demonstrate the quality and authority of this research, 

and it should command greater attention to the analytical outcomes and research and policy 
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implications therein.  The relatively large sample size also enables more trustworthy 

parameter estimates without the researcher having to develop and implement additional 

statistical tests, such as power analyses of the necessary sample size.  Moreover, by using a 

large, national dataset, the study can capture small effect sizes, which could be lost in 

smaller samples (Cohen, 1988).  Researchers disagree on the minimum number of cases 

necessary for each independent variable (Perna, 2004; Peduzzi, 1996; SAS Institute, 1994), 

but the final sample size made possible by the B&B dataset (N = 4920) is large enough to 

circumvent the problems associated with small samples, such as large standard errors, 

which can contribute to Type II inferential errors.   

Secondary source data has significant limitations as well, the most important of 

which is the inflexibility of the survey instrument.  One cannot edit the question to probe a 

variable of interest (Hartog, Ferrer-i-Carbonell, & Jonker, 2002), which may be problematic 

for a study attempting to measure the influence of an attitudinal construct not explicitly 

studied in the dataset.  Moreover, large samples may reduce the likelihood of sampling 

error, but the breadth of data collection may increase non-sampling error (Peng, So, Stage, 

& St. John, 2002). 

 To generate the final sample used for data analysis, missing values among 

individual variables must be addressed.  The study uses listwise deletion of missing data to 

ensure that all values are made available for the logistic regression procedure in the second 

stage of analysis.  Perna (2004) warns that such exclusions may threaten the 

representativeness of the original sample.  However, because the frequency distributions 

and variable means are roughly consistent between the initial dataset (N = 11,192) and the 
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sub-sample (N = 4920), the researcher does not utilize imputation techniques to 

approximate the missing values.  The tables in Appendices C and D list descriptive 

statistics for each variable prior to and following the exclusion of cases with missing 

values, thereby demonstrating that the composition of the final sample is consistent with 

that of the original B&B:93/03 dataset. 

 

Variables 

 The goals of the two measurement models are to estimate, first, the predictors of 

undergraduate debt and, second, whether students’ debt significantly affects graduate 

school enrollment.  In the first stage of the study, the continuous dependent variable is the 

amount of personal or federal loans (e.g., Stafford and Perkins loans) acquired 

(questionnaire item TOTLOANR).  In the second stage of the study, the binary dependent 

variable is enrollment in graduate school (excluding professional school enrollment) at any 

point by 2003 (B3ENRAT).   

Independent variables, their definitions, and operationalization are listed in 

Appendix B.  Recall that the designated independent variables evaluate students’ attitudes, 

behaviors, and background characteristics at the college level or immediately following 

college completion.  Predictors are limited to those experiences and attitudes that precede 

enrollment in graduate school.   

Socio-demographic variables include race (RETHNIC), gender (GENDER), age 

(CCAGEBA), marital status (SMARITAL), number of dependents upon the respondent, 

(TOTNUMDP), ability (GPACUM), and undergraduate major (BAMAJOR).  Undergraduate 
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institutional variables include institutional size or enrollment and control (ENRLCATB) and 

tuition (TUITION).  Because it provides additional information about students' work habits 

during college enrollment, the study also includes the number of hours worked per week 

while enrolled (EMWKHR4).  Moreover, job salary after college graduation (AJOBSAL) 

may help predict long-term interest in productivity- or wage-enhancing training.  All of the 

above are single-item measures.  Note that the second research question also models the 

influence of the amount of undergraduate debt acquired. 

 Because they do not measure background or behavioral information, attitudinal 

constructs require evaluating multiple questionnaire items associated with the construct.  

The first construct of interest, the consideration of opportunity costs, is evaluated through 

five questionnaire items.  The first three indicate whether the respondent feels his or her 

college education was worth the cost (B3UGWRA), the time (B3UGWRB), and the effort 

(B3UGWRC) expended.  The latter two questionnaire items evaluate whether the 

respondent considered his or her college's job placement rate prior to enrollment 

(RATEPLAC) and whether his or her first professional job required a college degree 

(PROSTA94).  These items are interpreted to measure the possible employment and wage 

trade-offs considered by the respondent. 

 The second construct of interest, career expectations, is evaluated through 13 

questionnaire items.  Of these items, five estimate the importance of future wages, 

productivity, and financial security to the respondent:  importance of success in work 

(G97E), importance of having a good starting salary (CHOICE02), importance of being 

well-off financially (G97C), importance of having job security (G97F), and the importance 
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of financial security (B3UGPRC).  The other eight items evaluate the quality of the 

respondent’s work:  independence at work (F97J), freedom to make decisions (F97H), 

ability to interact with people at work (F97I), ability to travel (F97K), prestige or status 

acquired through work (F97E), having intellectually challenging work (F97G), and the 

quality of work-life balance (G97J, F97M). 

 The third construct of interest, access to information about and family experience 

with education, includes 10 questionnaire items.  The first six items pertain to the 

respondent's value for additional education:  undergraduate education is important for work 

and career (B3UGPRA, B3IMPUG), graduate education is important for work and career 

(B3IMPGR), importance of leadership in the community (G97G), importance of becoming 

an authority in one's field (G97A), and importance of being able to influence the political 

structure (G97B).  Four additional items represent the importance of family relationships:  

importance of living close to family (G97H, G97I), the importance of establishing roots 

(F97L), and the desire to have children (G97K).  This construct also includes three single-

item measures:  father's highest education (FATHEDUC), the primary language spoken in 

the respondent's family of origin (HOMELANG), and the total income for the respondent’s 

family of origin (CINCOME).  These variables approximate the information and 

experiential resources available to the student as he or she contemplates undergraduate and 

graduate school enrollment. 

The reader should note that these are proposed categories only, used simply as parts 

of an organizational schema consistent with the study’s conceptual framework.  The study 

uses these categories – career expectations, perceptions of opportunity costs, and access to 
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information – to identify possibly meaningful questionnaire items in the B&B:93/03 

dataset.  Statistical testing should reveal whether the questionnaire items listed above 

represent the anticipated latent constructs; whether and to what degree these items co-vary 

or signify latent constructs is presented in chapter 4.   

 

Recoding, Dummy Coding, and Interaction Effects 

 The study recodes select variables for two reasons.  First, it may be necessary in 

some cases to collapse response categories into more meaningful analytic groups.  The 

original response options for categorical variables in the B&B:93/03 sample are exhaustive; 

to ensure that the student’s background or experience is represented as accurately as 

possible, the questionnaire presents a comprehensive list of response options.  In some 

variables, such as the questionnaire item HOMELANG, the frequencies for some response 

options are so low that it makes more analytic sense to combine and recode specific 

responses according to broader categories.  Some categorical variables are recoded to 

ensure that the reference group is the level with the highest response frequency and that 

reference group is coded as 0.  New variable names and codes are included in Appendix B.  

Second, where questionnaire items must be combined to create a proxy variable 

representing an attitudinal construct, these items were coded such that the direction of the 

response scales were uniform and the items could be combined without giving undue 

weight to one or more items.   

For both research questions, categorical variables are dummy coded within the 

regression models.  In dummy coding each level of the original categorical variable is 
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represented by a different binary variable.  If k equals the number of levels, then k-1 is the 

number of dummy variables required to represent all levels in the regression model.   

The study explores interaction among all variables.  Neither Ordinary Least Squares 

(OLS) regression nor logistic regression account for interaction effects except when 

interaction terms (usually products of standardized independent variables) specifically are 

constructed and included as supplemental variables in the models.  Blocked stepwise 

regression, described later in this chapter, determines which interaction effects are 

significant contributors to the dependent variables. 

 

Multicollinearity 

Multicollinearity exists when two or more predictors have significant 

interdependence or are linearly related to one another, causing the inseparability of their 

effects on the dependent variable.  As multicollinearity increases, the regression 

coefficients become more ambiguous and unstable, threatening to bias the statistical results 

in both multiple regression and logistic regression analyses (Schink & Chiu, 1966; 

Yamagata & Orme, 2005).  The size of the sample employed in this study (N = 4920) 

already helps to minimize the possibility of excessive collinearity (Belsley, 1991).  The 

study runs initial intercorrelations to gauge the possibility of multicollinearity among the 

independent variables.   

Pairwise collinearity may be explored through the types of correlations presented, 

but it is unlikely to reveal higher order collinearity (Belsley, 1991).  Among predictors 

demonstrating high correlations the standard errors of logit coefficients may be inflated, 
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therefore the researcher conducts additional tests of multicollinearity.  Tolerances, variance 

inflation factors, eigenvalues, and condition indices present estimates of the probability of 

multicollinearity so that the researcher can interpret more effectively the outcomes of the 

regression analyses (DeMaris, 2004).   

Tolerance estimates indicate the how much variance in any independent variable is 

not explained by other independent variables in the analysis, calculated as 1 – R2.  

Therefore, values close to 1.0 suggest independence.  As the tolerance approaches 0.0, there 

is evidence of multicollinearity, representing a near-perfect linear relationship between the 

combination of independent variables.  If a variable's tolerance estimate is less than 0.10, 

has a large standard error, and a small p value, multicollinearity may be present.  Value 

Inflation Factors (VIF) also measure the influence of collinearity among the independent 

variables in a regression model.  VIF values at or close to 1.0 suggest independence; a VIF 

of 3 suggests that the variance of the independent variable in question is three times as large 

as if that variable were not related to others in the model.  A VIF greater than 1.0 indicates 

some degree of multicollinearity, however VIF values above 10.0 are the most worrisome 

(Belsley, Kuh, & Welsch, 1980).  Eigenvalues are another measure of association, where 

the wide dispersion of eigenvalues tends to indicate multicollinearity.  Consistency, 

therefore, is evidence of the absence of multicollinearity.  The condition index is the 

proportion of a specific eigenvalue to the maximum of all eigenvalues.  Values exceeding 

30.0 indicate strong multicollinearity (Belsley, Kuh, & Welsch, 1980).  In the absence of 

collinearity, eigenvalues and condition indices equal one.   
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Sample Weights 

 Addressing weights is critical for studies utilizing large national datasets, especially 

when cluster or stratified sampling is used as an alternative to simple random sampling 

(Hahs-Vaughn, 2006).  Because individual respondents had unequal probabilities of 

selection in the B&B:93/03 sample, excluding weights from the research design may cause 

biased parameter estimates.  Following Perna’s (2004) and Thomas and Heck’s (2001) 

methodologies, the study weights each case by the B&B:93/03 panel weight divided by the 

average weight for the sample.  The original B&B:93/03 variable BB03_W1 represents the 

weight for analysis of the sample of cases that were included in B&B:93/03, and it is 

included in all operations in the SAS software, always denoted as the option weight 

BB03_W1. 

 

Validity 

 The following descriptions of validity and reliability diagnostics pertain to the 

groups of questionnaire items likely to contribute to one of the attitudinal constructs: 

consideration of opportunity costs, career expectations, and access to information and 

family experience with education.  Tests of validity are not required of socio-demographic 

variables, such as gender or undergraduate tuition, because such items do not represent 

ambiguous attitudes and they are less vulnerable to translation errors and misinterpretation 

by both the questionnaire designer and respondent.  Because attitudinal data are less 

definite than socio-demographic or behavioral data, social science researchers must perform 
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additional checks to ensure that the final variables modeled are reasonable representations 

of the construct of interest. 

The American Psychological Association (APA) originally identified four types of 

validity associated with questionnaire design: content validity, predictive validity, 

concurrent validity, and construct validity (American Psychological Association, 1954).  By 

1966, the APA merged predictive validity and concurrent validity to represent the singular 

category, criterion-related validity (American Psychological Association, 1966).  Construct 

validity, in general, refers to the quality of construct-to-questionnaire translation.  More 

specifically, estimates of criterion-related validity are used to judge whether a questionnaire 

item reasonably represents the construct under investigation.  By comparing that item 

against other available measures, one can evaluate the suitability of the operationalization. 

The study conducts an exploratory factor analysis (EFA), a common procedure for 

construct validation, to identify the factors latent in each attitudinal construct.  According to 

Kim and Mueller (1978b), “factor analysis is purely a statistical technique indicating, 

which, and to what degree, variables relate to an underlying and undefined factor” (p. 56).  

Factors explain the patterns of relationships among independent variables, and the 

procedure should provide evidence supporting the internal validity of the attitudinal 

constructs employed in the final analyses.  Unlike principal component analysis (PCA), 

which estimates the total variance and does not distinguish common from unique variance, 

exploratory factor analysis (EFA) evaluates only the common variance of observed 

variables (SAS Institute, 1990).  EFA reduces and summarizes the many questionnaire 

items into small sets of common factors, thereby narrowing the analysis to variance in 
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common among the specified variables.  In this study, it is used to evaluate whether and 

how well the questionnaire items represent attitudinal constructs of interest. 

To begin determining the optimal number of factors, the study consults the results of 

a scree test (Cattell, 1966), in which the eigenvalues are plotted on a Cartesian grid to 

represent graphically the declining proportions of variance among the factors.  The “elbow” 

of the scree plot usually is used to differentiate meaningful components or factors from 

those that contribute only negligible explanatory power.  Alternatively, the Kaiser-Guttman 

rule (Kaiser, 1960) recommends selecting factors with eigenvalues greater than 1.0 (using 

the SAS software option mineigen = 1.0), however this methodology may produce too 

many factors to be reliable (Kim & Mueller, 1978a; Kim & Mueller, 1978b).  Components 

demonstrating an eigenvalue of 1.00 or greater account for a greater proportion of the 

variance than contributed by any individual variable (SAS Institute, 1990), and if a 

component contributes less then average variance, it may be excluded from further analysis.   

This threshold is a useful way to begin identifying meaningful factors, but using it 

as a blanket threshold may retain additional components whose actual contributions to the 

model are negligible.  The study consults total proportion of variance and inter-factor 

correlations to evaluate whether the appropriate number of factors has been achieved.  The 

differences between these methods may be negligible where there are relatively few factors 

and a large sample. 

With the number of factors (n) decided, the study re-runs proc factor specifying the 

number of factors desired: nfactors = n.  The program produces a matrix of factor loadings 

and a matrix of correlations between the initial items and their resulting factors.  The study 
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specifies the options method = prin and priors = SMC (denoting Squared Multiple 

Correlations) to request a factor analysis rather than the default Principal Components 

Analysis.  To continue exploring a latent factor, this study expects a minimum of 2 

questionnaire items to manifest factor loadings of 0.40 or greater (SAS Institute, 1990; 

Stevens, 1986; Kim & Mueller, 1978a; Kim & Mueller, 1978b).  The goal is to identify a 

simple structure in which the items have high factor loadings on one factor, but minimal 

(near 0.00) loadings on other factors.  Factor loadings may be interpreted as correlations 

between the variables and the extracted factors.  Factor loadings range from -1 to +1, where 

a larger absolute magnitude represents a greater amount of variance in the selected item 

explained by the factor.   

The purpose of rotation is to simplify the interpretation of the factor solution 

through a linear transformation of the factor.  Assuming that the questionnaire items are 

related, oblique rotation (achieved through the option rotate = promax) maximizes high 

loadings and minimizes low loadings so that the simplest possible structure is achieved.  

Because social science research typically explores complex relationships, oblique rotation 

is preferable to orthogonal rotation because the former will produce better estimates of the 

true factors (Fabrigar, Wegener, MacCallum, & Strahan, 1999; Cureton & D'Agostino, 

1983; Gorsuch, 1983).   

Rather than execute the factor analysis within each pre-determined attitudinal 

category, which limits the factor relationships to only those expected by the researcher, 

EFA was conducted for all of the questionnaire items at the same time, regardless of their 

original categorization.  Although this step loses the specificity of the original formulation 
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of attitudinal constructs (see the original conceptual framework in Figure 1), it produces a 

factor structure that is a more reliable representation of the attitudinal associations observed 

in the analytic sample.   

 

Reliability 

Exploratory factor analysis (EFA) provides evidence of each construct's internal 

validity.  By producing a factor structure that isolates proportions of variance explained by 

common factors, EFA discovers latent variables that are reasonable representations of an 

attitudinal construct.  An observer can be confident that the questionnaire items explored 

signify that construct.  EFA does not, however, establish the internal consistency of these 

questionnaire items.  A test of reliability is critical to demonstrating the trustworthiness of 

the newly created latent variable.   

Cronbach’s alpha (α) is a commonly accepted index of reliability, which evaluates 

internal consistency among the questionnaire items comprising the composite construct 

(Cronbach, 1951).  It estimates the percentage of the observed score that is comprised of 

error, whether random or systematic error.  Estimates of error help researchers judge the 

reliability of the observed score with respect to the unknown true score; low alpha 

coefficients indicate high error.  The researcher uses the proc corr alpha procedure in the 

SAS software to calculate Cronbach’s alpha for the factor set.  The study aims for alpha 

coefficients of 0.70 or higher as higher alphas provide better evidence of construct 

reliability (Nunnally, 1978).   
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In cases where a questionnaire item exhibits minimal or divergent association with 

other items or with the composite total for the group, the study may remove that item from 

the factor set.  If the factor overall shows little evidence of construct reliability (e.g., a low 

alpha coefficient), the factor may be excluded from the final analysis.  In some cases, high 

alpha coefficients could be caused by the relative homogeneity of responses provided for 

each survey question.  Because the alpha coefficient is calculated with variance (s2) in the 

denominator, low variance among the observations could produce an amplified r value.   

 

Analysis 

Research Question 1 

 Research question 1 uses a multiple regression model to answer the research 

question, what factors contribute to a bachelor’s degree recipient’s accumulation of 

undergraduate student debt prior to graduating from college?  Multiple regression is 

effective when estimating the influence of continuous and categorical variables on a 

continuous outcomes.  It assesses whether the relationship between the sum of the 

predictors and the outcome is significant, how much variance in the outcome is due to the 

predictors, and which predictors are most influential (SAS Institute, 1994; Cohen, 1988; 

Cohen & Cohen, 1975).   

 

Assumptions 

 Ordinary Least Squares (OLS) regression makes several important assumptions 

(Cohen, 1988; Cohen & Cohen, 1975).  First, the relationship between variables is 
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presumed to be linear.  The study reviews descriptive bivariate scatter plots to identify non-

linearity among the variables.  Second, multiple regression assumes that residuals are 

normally distributed.  Before hypothesis testing, variable frequencies are used to evaluate 

the distribution of the residual values.  Third, a regression model relies on a robust number 

of observations per independent variable.  Small samples may produce unstable, and 

therefore non-reproducible, parameter estimates.  Fourth, cases are assumed to be 

independent.   

 

Descriptive Statistics 

 Before calculating inferential statistics, the study discusses univariate descriptive 

statistics.  The purpose of descriptive summaries is to evaluate the distributions of specified 

variables and to identify tendencies or irregularities that may complicate the interpretation 

of inferential statistics.  Univariate statistics are assessed for all recoded variables. 

 The study also evaluates intercorrelations among the independent variables and 

between each independent variable and the two dependent variables.  Because the 

dependent variable studied in research question 1 is continuous, the study explores the 

following measures of association for the dependent variable, amount of loans acquired, 

with each of the predictors:  T-test and Cohen’s d statistic, Analysis of Variance and R2 

statistic, and Pearson’s correlation coefficient.   The specific test of bivariate association 

utilized depends on the scale of the independent variable studied. 

 The purpose of running the correlations is, first, to gauge the possibility of 

multicollinearity among the independent variables and, second, to estimate whether the 
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independent variables are associated with the dependent variable (Mason & Perreault, 

1991).  If the correlation matrix reveals relatively high inter-correlations among the 

independent variables, the researcher must conduct tests of multicollinearity.  These 

diagnostics are important insofar as the presence of multicollinearity among predictors may 

bias the parameter estimates in the subsequent regression model.  As already explained, 

tolerances, variance inflation factors, eigenvalues, and condition indices present estimates 

of the probability of multicollinearity, so that the researcher can more effectively interpret 

the outcomes of the regression analysis (DeMaris, 2004). 

 

Inferential Statistics 

The regression equation expresses the best possible prediction of the dependent 

variable (Y), based on the independent variables (X) included in the model, as indicated 

below. 

 

Model significance is assessed through an F test statistic and its associated p value.  The R2 

value, or coefficient of determination, is used to estimate the overall goodness of fit.   The 

R2 value is interpreted as the amount of variance in Y explained by regression equation.  As 

R2 approaches 1.0, the model begins to account for nearly all of the variability in the 

outcome.  (The adjusted R2 value accommodates the possibility that a large number of 

independent variables may inflate R2 simply by adding predictors.  As the number of 

predictors increases, the difference between R2 and adjusted R2 also should increase.) 
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 Following Astin’s (1991) input-outcome-environment (I-E-O) methodology, the 

study applies a forward stepwise regression to each successive block of variables, to 

determine which items contribute the most influence within the block.  Blocking allows the 

researcher to control for the effect of some variables while measuring only the observed 

influence of others.  Like hierarchical regression (Cohen & Cohen, 1983), blocking adds 

variables to the regression model in stages, and the change in the R2 value determines 

whether the explanatory power of the model is enhanced following the addition of 

environmental factors.  The final block, in general, is used to estimate the influence of the 

variables of interest.   

 Several methodologists suggest caution when basing predictive models on stepwise 

regression results (Menard, 1995; Judd & McClelland, 1989).  Because automatic selection 

methods assume no logical relationships between variables, they should not be used to test 

theory.  Rather, stepwise regression is better suited for exploratory testing, where one seeks 

to identify relationships in the absence of a strong governing theory.  Because the existing 

literature on the subject of college loans does not present a compelling theoretical 

framework through which to assess predictors of debt acquisition, this study attempts a 

hybrid approach:  the student-level, college-level, and attitudinal predictors are 

distinguished into theoretically meaningful blocks for entry into the model, but the stepwise 

regression determines the simplest combination of those variables producing the highest R2 

value.  This approach is particularly useful because the study cannot anticipate which, if 

any, interaction terms will influence the model.   
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  The partial regression coefficient (b), representing the partial effect of the 

independent variable on the outcome, estimates the effect of a one-unit increase in X on Y, 

holding the other variables constant.  These parameter estimates may be used to write the 

actual regression equation.  The standardized regression coefficients or beta weights (β) are 

estimates of the relative contributions of the independent variables in the model, regardless 

of their unique ranges.  Standardization permits comparison between non-uniform 

variables.  To acquire the beta weights, the study specifies the option stb in the regression 

model in the SAS software.   

 Effect size is one indicator of the strength of the association between two variables.  

It is helpful to determine whether the effect is significant and the magnitude of the observed 

effects.  The study utilizes Cohen's ƒ2 as the best measure of effect size for a multiple 

regression model (Jaccard & Turrisi, 2003; Cohen, 1992).  The ƒ2 effect size measure for 

multiple regression is computed as: 

 

Traditionally, ƒ 2 effect sizes of 0.02, 0.15, and 0.35 are defined as small, medium, and 

large, respectively (Cohen, 1988). 

 

Research Question 2 

 Research question 2 uses a binomial logistic regression model to answer the 

question, among bachelor's degree recipients, after taking into account the probability of 

accumulating debt, what is the effect of debt on the probability of enrolling in graduate 

school ten years after college degree completion?  Logistic models replicate linear 
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regression models for binary or ordinal response data, using the method of maximum 

likelihood (SAS Institute, 1990; Hosmer & Lemeshow, 2000).  A subset of the Generalized 

Linear Models (GLM) family, logistic regression estimates the proportion of variance in 

graduate school enrollment explained by the selected predictors.  No enrollment (Y = 0) is 

the reference or baseline category.   

 

Assumptions 

 Ordinary Least Squares (OLS) regression makes important assumptions which are 

problematic for a study of graduate school enrollment (Hosmer & Lemeshow, 2000; 

Menard, 1995).  First, it assumes homoscedasticity, or uniform variance of the outcome 

across all values of the predictor.  A predictor is assumed to exert the same influence on the 

outcome, regardless of the values of X.  Yet in some measurement models, a predictor has 

more influence at certain levels.  DeMaris (2004) uses the example of the effect of salary 

offers on the probability of changing jobs: those with very high or very low probabilities of 

changing jobs are unlikely to be influenced by competitive salary offers, whereas those “on 

the fence” may be influenced considerably by new salary prospects.  This example 

represents a non-linear relationship because variable X’s degree of influence varies as the 

probability of Y varies.  Logistic regression models often are characterized as an S curve, as 

represented in Figure 4.  As one considers more extreme values of the predictor, the 

variance in the outcome decreases.   
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Figure 4.  Graph of a standard logistic distribution. 
 
Second, in OLS regression, testing the significance of the beta weights assumes that the 

errors (Y – Y’) are normally distributed.  Because Y can assume only the values 0 and 1, 

this assumption is difficult to justify.  If one uses Linear Probability Modeling (LPM) with 

a binary dependent variable, estimates of the regression weights may be incorrect.   

 Unlike OLS regression, logistic regression does not assume linearity of relationships 

between the predictors and the outcome, it does not assume homoscedasticity, and in 

general has less stringent requirements.  However, logistic regression does require that 

observations are independent and have a linear relationship with the logit of the dependent 

variable.  If one were to model a binary outcome using multiple regression, as in LPM, it is 

possible that the predictors would produce an outcome outside the theoretically permissible 

bounds of probability [0,1] (DeMaris, 2004).  The outcome must be constrained to produce 

viable probabilities.  By changing the dependent variable into a logit variable, the natural 

log of the outcome odds, logistic regression can avoid this problem.  Logistic regression 

calculates changes in the log odds of the outcome, not changes in the outcome itself as in 

OLS regression (Cramer, 2003).   
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Descriptive Statistics 

 Prior to the calculation of inferential statistics, the study includes univariate 

descriptive statistics to evaluate the distribution of available values.  These initial steps can 

detect coding problems, homogeneity of responses, and generally provide information 

about the suitability of the variables for further analysis.  Descriptive statistics should help 

the study interpret subsequent inferential statistics effectively. 

 As in model 1, the study addresses measures of association between the dependent 

variable in question 2, enrollment in graduate school, and each independent variable.  

Because the dependent variable studied in research question 2 is binary, the study assesses 

the results of a Chi-Square test of independence, including the Phi coefficient as a measure 

of effect size, for all categorical (or nominal) predictors.   

 

Inferential Statistics 

 Unlike the OLS regression model, which takes the form of Y = α + βX, the binary 

logistic regression calculates the log odds of Y.  Using the natural log constrains the 

estimated probabilities to [0,1].  A logit is a log of odds and odds are a function of P, the 

probability of success (e.g., obtaining a 1).  In the following equations, P represents the 

probability of “success” in the binary dependent variable, Y.   
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When one solves for P, the following equations are derived: 

 

 

The probability of success (Y = 1), defined in the study as enrollment in graduate school 

within 10 years of college graduation, can be predicted by the preceding non-linear 

equation. 

The log likelihood is the probability that the observed values of the dependent 

variable may be predicted from the observed values of the independent variables, and it has 

a range of [0,1].  Maximum likelihood estimation (MLE) is the technique through which the 

log likelihood is maximized.  MLE uses an algorithm to assess and improve an initial 

estimate of the logit coefficients (the β coefficients in the regression model), and it 

iteratively estimates the log likelihood (LL) until additional edits do not cause a significant 

change in the LL.   

Like all hypothesis testing, the global test estimates whether there is evidence 

against a null hypothesis.  The null model, also called the initial model, is logit (P) = 

intercept.  The absence of X variables and β coefficients implies that no predictors are 

linearly related to the log odds of the dependent variable.  The initial model assumes that all 

β coefficients are 0 (i.e., only the intercept influences the outcome), and is represented by -

2LL for the null hypothesis.   
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 The likelihood ratio test (also called the model chi-square test) is one way to 

determine whether the alternative model (logit (P) = α + β1X1 + β2X2 +... + βkXk,) is 

significantly different from the null, intercept-only model where β1 = β2 = … = βk = 0.  

Essentially, the model chi-square reflects the difference in errors between the initial chi-

square test (no independent variables influence the outcome) and the alternative model.  

The likelihood ratio test looks for evidence that the logistic regression coefficients (β) are 

different from zero by calculating the difference between -2LL for the initial chi-square in 

the null model and -2LL for the full model, using a chi-square (χ2) distribution where the 

degrees of freedom is equal to the number of extra parameters in the complete model.  In 

other words, to compare the complete and reduced models, one considers the difference:  [-

2 log (Lo)] - [-2 log (L1)] where Lo is the likelihood function evaluated at the MLE for an 

intercept-only model and L1 is the likelihood function evaluated at the MLE for the 

hypothesized model.  The degrees of freedom in this significance test equal the number of 

terms in the model minus 1 for the constant intercept.  It is the same as the difference in the 

number of terms between the two models.  The SAS software provides these values.  If χ2 is 

large and significant (i.e., p < 0.05), then there is evidence that at least one predictor 

influences the odds of success.  By estimating relative errors, model chi-square measures 

the improvement in fit made possible by the alternative model.  A well-fitting model is 

significant at the specified alpha threshold (Menard, 1995).   

 The Hosmer-Lemeshow test of significance is an alternative estimation of the 

significance of the overall model, estimating the significance of the difference observed and 

predicted values of the dependent variable (Hosmer & Lemeshow, 1989).  Higher p values 
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indicate the absence of evidence that the outcome’s observed and predicted values are 

different, and thus represent model significance.   

In OLS regression, R2 is a measure of effect size, estimating the percent of variance 

explained by the model.  However, because the variance of a binary or categorical 

dependent variable depends on the frequency distribution of that variable, R2 values for 

logistic regression models cannot be compared directly.  Statisticians recommend several 

approximations of the R2 value, and the study considers the pseudo R2 statistic.  The pseudo 

R2 summarizes the strength of the relationship between the predictors and the outcome.  

The SAS software provides the pseudo R2 value, denoted simply as R2 (Aldrich & Nelson, 

1984), and calculated as follows: 

 

The result is a measure of model fitness based on an estimated strength of association.  The 

study also examines Somers’ d and the c statistic as additional measures of association. 

 The preceding summary of the log likelihood test describes a global test only.  It 

evaluates the overall logistic model but it does not estimate whether particular predictors 

are more influential than others (Aldrich & Nelson, 1984).  Assessments of the influence of 

individual variables may be made by comparing the difference in -2LL for the overall 

model with that of a nested model that drops a selected independent variable.  The 

likelihood ratio test evaluates whether the logit coefficient (explained below) for the 

dropped variable can be treated as 0, thereby justifying the elimination of the variable from 
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the model.  Conversely, a significant likelihood ratio test indicates a difference between the 

full and the reduced models and the selected predictor should be retained in the model.   

The Wald χ2statistic also may be used to test the significance of individual logistic 

regression coefficients.  By calculating a Z statistic, it estimates whether the null hypothesis 

in the logistic regression model has a logit coefficient of zero: 

 

When squared, the Z statistic becomes a Wald statistic with a χ2distribution, and it 

corresponds to the significance testing of β coefficients in OLS regression.  The SAS 

software provides both the Z and Z2 (Wald) test statistics, as well as their respective p 

values.  The influence of each variable in the complete model can be evaluated using these 

values.  Note that when considering which variables to drop from the logistic regression 

model, the likelihood ratio test of individual parameters is a better test than the alternative 

Wald statistic. 

 Logistic regression has several analogies to OLS regression, but because the 

relationship between the outcome and the predictors is nonlinear, here β requires a more 

complex explanation and interpretation than in OLS regression (Agresti, 1996).  In a 

logistic regression equation, logit coefficients correspond to OLS regression’s 

unstandardized beta coefficients.  Both can be used to construct prediction equations and 

generate predicted values.  Similarly, standardized logit coefficients are analogous to 

standardized beta weights.  The beta weight (standardized logit coefficient) for a given 

independent variable demonstrates its explanatory power, controlling for other variables in 
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the equation.  The logistic regression output is interpreted in terms of standardized 

estimates (β), which represents the relative strength of the independent variables, and it may 

be interpreted as the effect of the variable on the log odds of the outcome (graduate school 

enrollment).  (The logit coefficient (b), or the unstandardized logistic regression coefficient, 

contributes to predictive equations, but does not permit comparisons between variables.)   

In the equation α + βX, the intercept, α, is constant and the β coefficients represent 

the increment in log odds of the associated predictors.   

 

As α + βx increases, P approaches 1; as α + βx decreases, P approaches 0.  If α + βx = 0, 

then P = 0.50.  β explains how much the probability changes when changing X a single unit.  

Therefore, the β parameter estimates may be interpreted as incremental effects: e raised to 

the power of β can be read as the multiplicative effect of X on the odds of success.  For 

every unit increase in X, the odds are multiplied by e to the β.   

 The odds ratio is another measure of effect size (Aldrich & Nelson, 1984), allowing 

one to determine whether the probability of success (here, enrollment in graduate school) is 

the same for two populations.  Keeping in mind that P is constrained between 0 and 1, the 

odds of success is calculated as: 

 

The odds ratio is calculated as the odds of success divided by the odds of failure.  

(Alternatively, the odds ratio may be calculated by raising e to the power of β, as explained 
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in the previous section.)  The odds ratio represents how much more likely it is that an 

individual experiencing the attitude (e.g., high wage expectations), background 

characteristic (e.g., female), or behavior (e.g., worked regularly while in college) in 

question will produce a successful outcome (e.g., enrollment in graduate school, Y = 1).  

The point estimate (eb) is the odds ratio (often denoted by theta, θ) for the individual 

parameter.  For a one unit change in the independent variable, the odds of enrollment are eb 

times larger for the specific level of the independent variable than for the opposing level or 

levels, controlling for other variables.  

Again, following Astin’s (1991) input-outcome-environment (I-E-O) methodology, 

the study applies a forward stepwise regression to each successive block of variables.  The 

purpose of this step is to determine which items contribute the most influence within the 

block.  This process enables the study to estimate the influence of groups of variables, 

controlling for those already applied to the model.  

 

Methodological Limitations 

 This methodology has several limitations and intentional delimitations.  First, the 

most important conceptual limitation of both regression techniques is that causation cannot 

be determined.  One can provide evidence in favor of or against anticipated relationships 

only.  Second, the B&B dataset does not explicitly measure the attitudinal constructs 

critical to the development of a new model of human capital development for graduate 

education.  The influence of proxy variables is estimated, but the variables’ suitability for 

this measurement model must be demonstrated through additional statistical testing.  Third, 
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several questionnaire items of interest (e.g., the student’s perceptions of parental influence 

on college choice) had high percentages of missing values, often 75% or greater.  Despite 

their potential contributions to the study, these items were excluded due to the high 

frequency of missing data.   Fourth, rather than complicate the outcome by studying 

variations in time delay between baccalaureate graduation and graduate school enrollment, 

this study is indifferent to relative delays in enrollment and focuses only on the enrollment 

decision itself.   

Fifth, because the B&B dataset uses for its base year baccalaureate class students 

who graduated during the 1992-1993 academic year, this study does not fully reconcile the 

issue of sample age in the literature.  The final B&B follow-up is relatively recent (2003), 

so this study collects relatively current employment and graduate school enrollment 

information for the original graduating class.  However, it lacks baccalaureate and bio-

demographic information on a recent cohort of undergraduates.  This analysis would be 

improved if national data were available on a graduating class from the late 1990s or early 

2000s.  NCES surveyed the graduating class of 1999-2000 (NPSAS:2000) but only one 

follow-up wave was available for the study of graduate school enrollment (B&B:2000/01). 

Finally, this study elects not to address directly the possible problem of endogeneity 

of independent variables in research question 2.  Kodde (1986) argues that “most empirical 

studies of [human capital] formation face the problem of self-selection” (p. 463).  Research 

designs which ignore the problem of endogeneity, where predictors of an outcome are 

themselves associated with other variables in the model, may compromise validity.  New 

statistical techniques like propensity score matching may avoid the problem of endogeneity 
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(Titus, 2007).  However, because extant research utilizes established GLM techniques, the 

desire to contextualize this study in the literature and demonstrate the contributions of risk-

related attitudes justifies a return to a logistic regression measurement model.  Comparisons 

of the two models’ relevant predictors are conducted in chapter 4. 
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RESULTS 

Introduction 

Following the methodology summarized in the preceding chapter, chapter four 

presents the descriptive and inferential statistics used to answer the following research 

questions: 

(1) What factors contribute to a bachelor’s degree recipient’s accumulation of 

undergraduate student debt prior to graduating from college? 

(2) Among bachelor's degree recipients, after taking into account the probability of 

accumulating debt, what is the effect of debt on the probability of enrolling in 

graduate school ten years after college degree completion? 

Because the uncertainty of real costs and benefits may influence both debt acquisition and 

graduate school enrollment, indicators of access to information and family educational 

experiences may help predict students’ investments in their human capital.  The conceptual 

framework introduced in chapter 1 provides an architecture through these relationships are 

explored.   

The results of the analysis are presented in the following sections.  First, a profile of 

the respondents introduces relevant descriptive statistics and measures of bivariate 

associations.  (For a summary of the procedures by which the analytic sample was obtained, 

the reader is referred to chapter 3.)  Second, to establish the independence of the variables, 

estimates of multicollinearity are reviewed.  Third, to identify and validate indicators of 

cultural capital, the chapter presents the results of an exploratory factor analysis (EFA) and 

evaluates the factor structure and reliability of the latent attitudinal constructs.  Fourth, the 
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prediction of the amount of loans acquired by college graduation is explored through a 

blocked, stepwise multiple regression model and the probability of graduate school 

enrollment within ten years of college graduation is evaluated using a blocked, stepwise 

logistic regression model.  Finally, the chapter evaluates the potential for model 

endogeneity and summarizes the results of the regression models.   

 

Profile of the Analytic Sample 

Cross-tabulations of Background and Institutional Variables 

The study converted the eight continuous questionnaire items into categorical 

variables, where the number and parameters of levels are defined to equalize as much as 

possible the frequency distributions of responses.  Although it may forfeit some of the 

variance in the original item, this step enables a better visual comparison between groups 

by permitting cross-tabulations between the independent variables and the dependent 

variable in models 1 and 2, amount of debt acquired by college graduation and probability 

of enrollment in graduate school, respectively.  Tables 2 – 34 in Appendix E present 

frequency distributions for both dependent variables by the 15 student-level and college-

level variables utilized in the finals regression models.  (For the cross-tabulations, the 

questionnaire item TOTLOANR is divided into five nearly equal levels of debt.  The binary 

item representing graduate school enrollment, B3ENRAT_new, is unchanged.) 

The size of the final sample (N = 4920) makes it possible to identify statistically 

significant relationships even where there is little practical effect.  The effect size is easiest 

to interpret in 2 x 2 contingency tables, where the trends between table cells are most 
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visible.  In larger contingency tables, the source of the effect is more ambiguous.  The study 

either conducts specific tests of significance for levels of categorical variables or collapses 

levels of the categorical variables to limit the number of cells under comparison.  Only 

summary statistics considered especially meaningful for interpreting the forthcoming 

regression output are included here. 

 

Amount of Undergraduate Loans 

Approximately one-third of the sample (37.4%) enrolled in graduate school within 

ten years of college graduation, and most respondents (64.9%) did not acquire loans to 

finance their undergraduate tuition (see Table 2).  However, the proportion of students 

enrolling in graduate school differs somewhat by the level of undergraduate debt acquired.  

The largest proportions of students enrolling in graduate school occur among, first, students 

who acquire more than $4,000 in debt and, second, students who acquire $2,001 – $3,500 in 

debt.  There is a significant association between the amount of loans taken and the 

probability of enrollment in graduate school, where χ2 = 1100.48 (p < 0.001).  The size of 

the effect, however, is very small (Φ = 0.05). 

The relationship between college debt and graduate school enrollment is significant 

only when the dependent variable, TOTLOANR, is operationalized as multi-level interval 

variable.  Somer’s d values, which range from 0.02 to 0.11, suggest that most of the 

association between debt and graduate school enrollment is driven by the loan category 

$2,001 – $3,500 (Somer’s d = 0.11, p = 0.06).  However, when the dependent variable is 

bifurcated into a binary variable representing no loans and loans of any amount, the study 
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finds a non-significant relationship between simply having a loan and enrolling in graduate 

school (χ2 = 0.8671, p = 0.3518).   

 

Gender  

With regard to the amount of debt acquired by college graduation, the study finds an 

ambiguous relationship between gender and the amount of loans.  More women are 

included in the sample than men (58.2% women) (see Table 3), but this proportion parallels 

the original sample, and is consistent with existing research on gender representation in 

college (American Council on Education, 2006).  Although male respondents are slightly 

more likely to have no loans, they are also slightly more likely to have loans in excess of 

$4,000.  An overall T-test of the observed difference in mean amount of debt according to 

gender is non-significant (t = 0.10, p = 0.92).  Women seem more likely to enroll in 

graduate school (see Table 4), though this observed effect may be due to the mitigating 

influence of other variables.  The statistical analysis shows a significant association (χ2 = 

3005.13, p < 0.001), and an estimate of the odds ratio shows that the women, on average, 

are 1.38 times as likely to enroll in graduate school as men. 

 

Ethnicity  

White (non-Hispanic) respondents by far are the most populous ethnic group in the 

sample (86.7%), and they tend to have lower rates of loan-taking than Black (non-

Hispanic), Hispanic, and American Indian or Alaskan Native respondents (see Table 5).  

American Indian or Alaskan Native respondents tend to take a higher proportion of the 
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largest loans (17.9% taking loans over $4,000), followed by Black respondents (11.0% 

taking loans over $4,000).  Asian or Pacific Islander respondents have among the lowest 

rates of loan-taking.  The statistical analysis shows a significant association (χ2 = 6766.25, p 

< 0.001), but the effect size is small (Φ = 0.11).  The size and complexity of this 

contingency table makes it difficult to ascertain the source of this variation.  To determine 

whether respondents’ ethnic majority or minority status were the primary source of 

variation, the study conducted a chi-square analysis comparing the binary variables 

majority/minority ethnicity and loans/no loans.  The effect size is quite small (Φ = 0.03, p = 

0.04), and the procedure produces an odds ratio of 1.19.  A respondent identifying as an 

ethnic minority is 1.19 times as likely to not acquire any amount of undergraduate debt as a 

respondent who identifies as a racial majority (i.e., Caucasian).   

Black (non-Hispanic) respondents have the highest proportion of graduate school 

enrollment (42.5%), followed by Hispanic respondents (41.0%) (see Table 6).  The 

association between ethnicity and graduate school enrollment is statistically significant (χ2 

= 704.91, p < 0.001), but again, the interpretation of this effect is complicated by the 

number of levels in the ethnicity variable.  When ethnicity is bifurcated into majority 

(Caucasian) and minority (all other ethnicity categories) the chi-square test becomes non-

significant (χ2 = 1.76, p = 0.18).   

 

Age at College Graduation  

Respondents graduating from college at age 22 are the largest cohort in the analytic 

sample (34.0%), with the remaining cases skewed right (see Table 7).  There is a slight 
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increase in the prevalence of loan-taking among respondents who graduated from college at 

a higher age.  Although the statistical analysis reports a small effect (Φ = 0.09), it is 

nevertheless significant (χ2 = 3959.30, p < 0.001).  An analysis of variance also was used to 

estimate statistically significant differences in the mean level of undergraduate debt, and it 

confirms a significant difference on loan amount among respondents graduating from 

college at age 21 and younger, those who graduated at age 22, and those who were older 

than 22 at graduation ( X 1 = $1,186.32; X  2 = $1,304.54; X  3 = $1,572.31, respectively).   

Rates of graduate school enrollment are highest among younger college graduates 

(see Table 8).  The statistical output reports a significant association between the 

respondent’s age at college graduation and the probability of enrollment in graduate school, 

where χ2 = 10381.16 (p < 0.001).  A logistic regression analysis, modeling the influence of 

age at college graduation (continuous) on the probability of enrolling in graduate school, 

finds an odds ratio point estimate of 0.978, with 95% Wald confidence intervals from 0.977 

to 0.979 (p < 0.001).  This estimate indicates that a one unit increase in age produces a 

0.978 increase in the predicted log odds of enrollment in graduate school.   

 

Marital Status  

Most respondents are single (82.1%), and single respondents appear to have higher 

rates of loan-taking than married respondents (see Table 9).  However, the statistical 

analysis is not significant (χ2 = 1.75, p = 0.78), suggesting that there is no evidence of an  

association between marital status and amount of loans acquired.  A T-test assessing 

significant differences in the mean amount of debt also shows a non-significant 
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relationship, where t = 1.07 (p = 0.28).  Regarding interest in graduate study, single 

respondents may be more likely to enroll than married respondents (see Table 10).  The chi-

square analysis shows a significant association (χ2 = 1054.57, p < 0.001), with an odds ratio 

suggesting that single students are 1.24 times more likely to enroll in graduate school than 

married students.     

 

Number of Dependents on the Respondent  

Although most respondents have only one dependent (self) at college graduation 

(66.4%) (see Table 11), respondents with additional dependents tend to acquire more loans 

than respondents with only one dependent.  Overall, the Pearson’s correlation coefficient 

calculated for the original continuous variables, the number of dependents and the amount 

of undergraduate loans, shows a small, significant relationship (r = 0.06, p < 0.001).   

The rates of graduate school enrollment also seem to differ by the number of 

dependents upon the respondent (see Table 12), where respondents with only one 

dependents have a slightly higher rate of enrollment.  A logistic regression suggests a 

significant association between the number of dependents and the probability of enrollment, 

where Somer’s d = 0.04 (p < 0.001).  The odds ratio of 0.923 (with 95% Wald confidence 

intervals of 0.917 and 0.929) suggests that, for each additional dependent, there is a 0.923 

increase in the log odds of graduate school enrollment. 
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Family Income  

Most students who take loans (at every level of loan amount) are from families with 

fewer financial assets (see Table 13).  The Pearson’s correlation coefficient for the original 

continuous variables, family income and amount of loans, reveals a modest but significant 

negative association (r = -0.20, p < 0.001).   The proportion of students enrolling in 

graduate school increases slightly among respondents with higher levels of family income, 

with the smallest proportion of graduate school enrollees (33.4%) among respondents with 

family incomes between $11,000 – $29,100 (see Table 14).  A logistic regression shows a 

Somer’s d value of 0.06 (p < 0.001), but that effect differs slightly when one conducts 

separate regressions for each level of family income. 

 

Father’s Educational Attainment  

For nearly one-third of respondents, a high school diploma or graduate equivalency 

diploma (GED) represents their father’s highest attained education (31.7%) (see Table 15).  

Another 22.7% reported their fathers attaining a baccalaureate degree.  Equal proportions of 

respondents reported their fathers having some college experience or a Master’s or 

professional degree (17.0% each).  8.0% report their fathers having less education than a 

high school or equivalency diploma, and 3.6% report their fathers earning doctorates.  

Respondents whose fathers have lower levels of educational attainment tend to have higher 

levels of debt.  This relationship may reflect the family’s overall socio-economic status, of 

which parental education is one indicator (Borus & Nestel, 1973).  An analysis of variance 

shows a significant difference in mean level of debt (F = 4.24, p < 0.001).  As the 
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respondent’s father’s educational attainment increases, the mean amount of loans acquired 

by the respondent decreases (see Table 16).   

The highest proportions of graduate school enrollment occur among respondents 

whose fathers have Master’s/professional degrees or doctorates (see Table 17).  Yet a 

surprising 40.3% of respondents whose father’s have less than a high school education 

enrolled in graduate school.  The statistical analysis shows a significant association (χ2 = 

4896.46, p < 0.001), with a small effect size (Φ = 0.10).  When the independent variable, 

father’s educational attainment, is recoded into a binary variable expressing Bachelor’s 

degree/no Bachelor’s degree, the results of the chi-square test are non-significant (χ2 = 1.60, 

p = 0.21).  This result suggests that level of degree attainment has more explanatory 

potential than simply predicting the influence of the baccalaureate degree. 

 

Primary Language Spoken in the Family of Origin 

The majority of respondents reported English as the primary language spoken in 

their families of origin (94.9%) (see Table 18).  The remainder represent a variety of other 

primary languages.  Respondents whose language of origin is not English have lower rates 

of undergraduate debt, at all loan levels, than native English speakers.  This observation 

may be attributable to native English speakers having more procedural knowledge on the 

subject of financial aid.  The statistical analysis, however, suggests a more ambiguous 

relationship.  There is a significant association between native language and amount of 

loans (χ2 = 670.26, p < 0.001).  However, when the test is repeated using the recoded binary 
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variable, loans/no loans, rather than the original continuous measure of college debt, the 

chi-square test is non-significant (χ2 = 1.68, p = 0.20). 

Respondents whose families of origin speak languages other than English have 

higher rates of graduate school enrollment (41.0% compared to 37.2%) (see Table 19).  The 

association between home language and graduate school enrollment is significant (χ2 = 

54.20, p < 0.001), but the effect size is too small to be practically meaningful (Φ = -0.01).  

The odds ratio, however, indicates that respondents whose families of origin speak 

languages other than English are 1.10 times more likely to enroll in graduate school.   

 

Cumulative GPA  

A cross-tabulation presents no obvious relationship between college cumulative 

GPA and amount of loans acquired by graduation (see Table 20).  The statistical analysis 

shows χ2 = 3251.07 (p < 0.001), indicating a significant difference by GPA category.  When 

loan amount is bifurcated into a binary variable representing no loans and loans of any 

amount, a T-test finds no significant difference in mean loans (t = 2.24, p = 0.13).  Students 

with higher cumulative GPAs do tend to have higher proportions of graduate school 

enrollment (see Table 21).  When the study runs a logistic regression, modeling the 

influence of cumulative GPA (continuous) on the probability of enrolling in graduate 

school, it find an odds ratio point estimate of 1.007, with 95% Wald confidence intervals 

centered at 1.007 (p < 0.001).  This estimate indicates that a one unit increase in cumulative 

GPA produces a 1.007 increase in the predicted log odds of enrollment in graduate school.  
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College Major  

Most respondents majored in education and public service disciplines (20.6%), 

perhaps because the NPSAS base year study (NPSAS:93) is particularly interested in 

students’ commitment to teaching in K-12 schools (see Table 22).   Other non-specified 

disciplines (14.8%) and social sciences and psychology (14.2%) are the next most common 

majors.  The cross-tabulation implies that respondents with majors in education and public 

service disciplines are more likely to have undergraduate loans than other majors.  The 

study conducted an analysis of variance to determine whether there is a significant 

difference in the mean level of undergraduate debt according to the respondent’s college 

major.  The results show a significant difference (F = 6.17, p < 0.001), where health 

professional majors have the highest mean level of debt ($1,651.04), followed by 

humanities and history majors ($1,379.32) and education majors ($1356.51) (see Table 23).   

The proportion of graduate school enrollment seems to be highest for respondents in 

the education and public service disciplines (see Table 24).  Respondents from social 

science/psychology and humanities/history majors also present higher proportions of 

enrollment.  The statistical analysis suggests a significant association, where χ2 = 603.81 (p 

< 0.001).  A logistic regression model, conducted between the dummy coded majors and 

enrollment in graduate school, show different directions of association as well as levels of 

significance.  Majors in education and social services (β = 0.1263, p < 0.0001), social 

science and psychology (β = 0.0533, p = 0.0008), and humanities and history (β = 0.0393, p 

= 0.0139) have significant positive, but small effects on the log odds of graduate school 

enrollment.  Majors in business (β = -0.1301, p < 0.0001), health professions (β = -0.0791, 
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p < 0.0001), and other disciplines (β = -0.0656, p < 0.0001) have significant negative, but 

small effects on the log odds of enrollment.  Majors in engineering and math or science are 

non-significant (p = 0.5579 and p = 0.5725, respectively). 

 

Institutional Size  

Over one-third of respondents attended a very large undergraduate institution (FTE 

enrollment of 20,000 or more), representing 34.1% of the sample (see Table 25).  Another 

21.5% attended a large institution (10,000 to 19,999 students).  16.3% attended medium-

sized institutions (5,000 to 9,999 student), and 28.1% attended small institutions (0 to 4,999 

students).  Respondents attending smaller institutions, possibly small liberal arts colleges, 

have higher rates of loan-taking.  The statistical analysis also indicates a significant 

association between institutional size and amount of loans taken (χ2 = 20871.85, p < 0.001).  

An analysis of variance finds a significant difference in the mean amount of debt acquired, 

according to the size category of the respondent’s undergraduate institution (F = 71.02, p < 

0.001), where institutional size is inversely related to student debt.  The R2 value (0.04), 

however, suggests that college size actually explains a very small amount of variation in 

amount of debt acquired by college graduation. 

Respondents attending small institutions (0 to 4,999 students enrolled) have the 

highest proportion of graduate school enrollment (see Table 26).  The statistical analysis 

confirms a significant association (χ2 = 567.61, p < 0.001), with a very small effect size (Φ 

= 0.03).  The study also conducts individual 2 x 2 cross-tabulations of graduate school 

enrollment by each category of institutional size.  Only at institutional sizes of 20,000 and 
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higher do respondents enroll in graduate school enrollment at significantly different rates  

(χ2 = 5.25, p = 0.02).  The effect size, as expected, is very small (Φ = 0.02). 

 

Institutional Control  

A majority of respondents attended publicly-controlled colleges (66.8%) and 

roughly one-third attended privately-controlled colleges (32.5%) (see Table 27).  The 

remainder attended for-profit institutions (0.7%).  Respondents who attended privately-

controlled institutions have significantly higher rates of loan-taking than respondents who 

attended publicly-controlled institutions.  In the present comparison of total loan amount 

and institutional control, the chi-square test is significant, with a small to moderate effect 

size (Φ = 0.24, χ2 = 285.48, p < 0.001).   

Respondents who attended privately-controlled colleges have higher rates of 

graduate school enrollment than students who attended publicly-controlled or for-profit 

institutions (see Table 28).  Excluding cases where the respondent indicated graduation 

from a for-profit college, the effect is small, but significant (Φ = 0.06, χ2 = 20.36, p < 

0.001).  The odds ratio of 0.63 suggests that students who attend publicly supported 

colleges are 0.63 times as likely as other students to enroll in graduate school.   

 

April 1994 Salary  

The frequency distribution suggests that there may be a slight trend towards 

respondents with higher undergraduate debt taking lower-paying positions in April 1994 

(see Table 29).  The statistical output indicates a significant association (χ2 = 3877.52, p < 
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0.001).  Overall, the Pearson’s correlation coefficient calculated for the original continuous 

variables, April 1994 job salary and the amount of undergraduate loans, shows a small but 

significant relationship (r = -0.05, p < 0.001).  Not surprisingly, the proportion of graduate 

school enrollees differs somewhat by the salary level of their April 1994 jobs, possibly due 

to the opportunity costs perceived by respondents with higher salaries (see Table 30).  A 

logistic regression model also indicates a significant association between April 1994 salary 

and the probability of enrollment in graduate school, where Somer’s d = 0.05 (p < 0.001).  

When the regression is repeated for individual levels of job salary, the results suggest that 

only two levels of job salary tend to influence the overall effect:  $501 – $2,500 (Somer’s d 

= 0.13, p < 0.001) and salaries over $24,000 (Somer’s d = 0.08, p = 0.10). 

 

Tuition  

Although most students at each level of tuition do not acquire loans, the prevalence 

of loan-taking is greater among respondents paying more in tuition (see Table 31).   At the 

highest level of tuition (over $9,000), 18.3% take out loans of more than $4,000.  When the 

study calculates the Pearson correlation coefficient for the original continuous variables, 

college tuition and amount of undergraduate debt, a small but significant association 

emerges (r = 0.23, p < 0.001).  Most notably, when tuition exceeds $9,000, the association 

reverses (r = -0.10, p < 0.01).  If expected costs were the only factor influencing a student’s 

interest in or ability to take out loans, one might expect the correlation to be higher.  

However, other factors besides direct costs may affect the amount of debt acquired by the 

student.  At higher levels of undergraduate tuition, greater proportions of respondents seem 



 
 132

to enroll in graduate school (see Table 32).  The statistical output confirms that association, 

where χ2 = 6061.37 (p < 0.001).  However, the logistic regression reveals no real 

differences in odds ratios for each of the levels of college tuition. 

 

Number of Hours Worked per Week while Enrolled  

The cross-tabulation seems to indicate some relationship between likelihood of 

loan-taking and employment while enrolled:  students working more hours appear more 

likely to have a lesser total debt load (see Table 33).  This relationship, however, does not 

apply to students who do not work at all.  The overall Pearson’s correlation coefficient for 

the original continuous variables representing amount of loans and number of hours worked 

while enrolled is very small and only moderately significant (r = -0.02, p = 0.09).  When 

the study calculates specific correlation coefficients for each level of employment hours, 

none of the categories show a significant association with undergraduate debt. 

Students who work a relatively small number of hours per week (1-15) have the 

highest rates of graduate school enrollment (see Table 34).  Among other levels of 

employment during college enrollment, the rates of graduate school enrollment mostly are 

similar.  The odds ratio of 0.989 (with 95% Wald confidence intervals of 0.989 and 0.990) 

suggests that, for every one unit increase in the number of hours worked while enrolled, 

there is a 0.989 increase in the log odds of graduate school enrollment.  Again, this effect is 

close to statistical independence. 
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Summary of Respondent Profile 

The cross-tabulations presented in Appendix E tend to present low to moderate 

effect sizes that are significant at p < 0.001.  Although an observer may not notice these 

effects in a general population, the study determines that there are significant associations 

between the dependent variables and the student background and institutional predictors.  

Some levels of the independent variables have such small Ns that one may not be able to 

draw meaningful conclusions about their influence on either amount of loans acquired or 

probability of graduate school enrollment.   The effects observed here may differ from the 

partial regression coefficients in the forthcoming regression models because the regression 

models present parameter estimates controlling for the effects of other variables. 

 

Description of Attitudinal Questionnaire Items 

Because they estimate students’ perceptions of opportunity costs, career 

expectations, and access to decision-making information – key elements of the proposed 

human capital/cultural capital framework – attitudinal factors represent the majority of 

questionnaire items utilized in the study.  Although frequency distributions for the single-

item attitudinal measures (all of which are binary) are listed in Appendix C, attitude-based 

questionnaire items are excluded from the cross-tabulations for two reasons.  First, it may 

be inappropriate to examine associations with the dependent variables when the validity and 

reliability of these single-item measures have not been established (McIver & Carmines, 

1981).  The study explores both validity and reliability in a later section.  However, at 

present, measures of bivariate association among single-item attitudinal measures are 
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unlikely to yield reliable predictive information about the influence of capital on either the 

acquisition of undergraduate loans or the probability of enrollment in graduate school.   

Second, the study did run cursory correlations between each of the attitude-based 

questionnaire items and the dependent variables, and no strong effect sizes emerged.  Had 

strong effects manifested in the statistical output, the study may have been compelled to 

explore the relationship via descriptive statistics.  However, only two attitudinal 

questionnaire items may be considered to have a practically significant association with the 

amount of loans acquired by college graduation.  Estimating the mean amount of loans 

acquired, students who feel their college education was worth the cost seem to differ from 

those who feel it was not worth the cost (Cohen’s d = 0.16, p < 0.001).  Also, students who 

consider community leadership important have a significantly different mean level of debt 

than those who do not consider community leadership important (Cohen’s d = -0.10, p < 

0.001).   

 

Associations by Graduate Program Type 

To determine whether folding both Masters-level and doctoral-level graduate 

enrollees into a single cohort would complicate the inferential statistics, the study explores 

whether there are differences in attitudes and behaviors by the level of graduate school 

enrollment.  To that end, a new variable was created to designate among graduate school 

participants the type of program in which they enrolled.  T-tests explored the degree to 

which means in continuous variables differed according to the type of graduate program in 

which the respondent enrolled.  None of the differences in means of the continuous 
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variables – age at college completion, family income, total number of dependents, tuition, 

college GPA, salary of April 1994 job, and the amount of loans acquired – were significant 

at p < 0.05.  Only age at college completion presented a compelling test statistic:  the 

difference in means was significant at p = 0.08, suggesting that there may be evidence that 

the age at which a student graduates from college has an effect on the type of graduate 

program he or she will pursue. 

Chi-square tests of independence find that there is a statistically significant 

relationship between the type of graduate program in which the respondent enrolled and 

ethnicity, however the effect size is very small (Φ = 0.03, p < 0.001).  Similarly, there are 

significant associations between the type of graduate program in which the respondent 

enrolled and undergraduate institutional size and control (Φ = 0.10 and 0.02, respectively, 

both of which are significant at p < 0.001).  The father’s highest level of educational 

attainment has a small effect on the type of graduate program in which the respondent 

enrolled (Φ = 0.07, p < 0.001).  Most notably, college major affects type of graduate school 

enrollment (Φ = 0.22, p < 0.001), which is supported in existing literature (Heller, 2001; 

Ekstrom, Goertz, & Rock; 1991).   

Additional chi-square tests of independence for binary attitudinal items show small 

p values (less than 0.001), however, most effect sizes are well below an absolute value of 

0.10.  The only exceptions are the importance of being able to find steady work (Φ = 0.15, p 

< 0.001) and the importance of the respondent’s undergraduate education for his or her 

work and career (Φ = 0.11, p < 0.001).  Although they are statistically significant, these 

effect sizes are small enough to continue exploring graduate school enrollment as a unitary 
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outcome.  For most measures, attitudes and behaviors among doctoral-level students do not 

appear substantially different from those of Master’s-level students. 

 

Intercorrelations 

The preceding section provides a profile of the respondent sample, including student 

background and institutional variables, levels of undergraduate loans, and rates of graduate 

school enrollment.  Because it was analytically convenient to do so, the section also 

introduced measures of association between the predictors and each dependent variable to 

anticipate possible influences in the final multiple and logistic regression models.   The 

following section explores intercorrelations between predictors.  To estimate the statistical 

credibility of the variable categories proposed in the original conceptual framework, this 

section includes measures of association among questionnaire items belonging to the 

specific variable groups of student background factors, institutional factors, direct costs, 

perceptions of opportunity costs, career expectations, and indicators of access to 

information.  These intra-category measures of association are listed in Appendix F, Tables 

35 – 40.   

The presentation of the statistics is complicated somewhat by the diversity of 

variables included; the tables present the statistic used as well as the estimated level of 

significance.  For correlation matrices representing the three attitudinal constructs (career 

expectations, perceptions of opportunity costs, and access to information), one would hope 

for high estimates of association as those groups of questionnaire items are intended to 
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reflect singular constructs.  For the non-attitudinal questionnaire items, this section simply 

explores the possibility of collinearity.   

Three items categorized within the construct perceptions of opportunity costs are 

moderately associated, with Phi coefficients between 0.43 and 0.63, where p < 0.001 (see 

Table 35).  Several other items present weak associations, and may fall out of the 

forthcoming factor analysis.  A dozen items categorized within the construct career 

expectations are moderately associated, with measures of association approaching 0.50, 

where p < 0.001 (see Table 36).  Relatively few items within the category of access to 

information are moderately or strongly associated (see Table 37); the largest observed 

association is 0.39, where p < 0.001.   

Because they do not represent potentially ambiguous attitudes, student background 

and institutional factors are not as vulnerable to misinterpretation by the respondent or 

researcher.  Nevertheless, the study investigates whether covariance may bias the  final 

regression output.  Indicators of direct costs are not strongly correlated (r = -0.18, p < 

0.001), and thus non-collinear (see Table 38).  Among student background factors, the 

strongest association (Φ = 0.56, p < 0.001) is observed between age at graduation and the 

number of dependents upon the respondent (see Table 39), and this relationship is not 

wholly unexpected.  Institutional size and control are moderately associated (Φ = 0.66, p < 

0.001), but still do not raise strong concerns about excessive covariance (see Table 40).   

In addition to evaluating intra-category measures of association, the study also 

reviewed correlation coefficients between all possible pairs of questionnaire items.  

Because the number of item pairs studied is large, representing over 900 unique tests of 
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bivariate association, these associations were not summarized in the preceding narrative.  A 

full correlation matrix of all measures of bivariate association is included in Appendix G.  

Only a handful of the statistics presented therein exceed Cohen’s (1988) thresholds for 

medium effect (0.50) sizes, suggesting that few, if any, of the questionnaire items 

representing different categories of variables are at risk for multicollinearity. 

These correlations are useful, but limited estimates of latent constructs and 

multicollinearity among independent variables.  The study will execute an exploratory 

factor analysis (EFA) to estimate more carefully whether and to what degree the expected 

latent constructs explain a reasonable amount of variance in these questionnaire items.  

Because the categorization of attitudinal constructs is based on reasonable theoretical 

expectations rather than established and statistically validated variables, the factor analysis 

may reveal an alternate factor structure underlying these items.    

 

Multicollinearity Diagnostics 

This study calculates the tolerance values, variance inflation factors (VIF), 

eigenvalues, and condition indices for the independent variables to provide more in depth 

information about the relationships between the independent variables.  Appendix H 

presents standardized estimates, tolerance estimates, variance inflation factors, eigenvalues, 

and condition indices for all questionnaire items.  Dummy-coded categorical variables 

cause a slight problem for the interpretation of multicollinearity diagnostics.  Because 

dummy coding, by necessity, creates perfectly linear relationships between the levels of the 
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original categorical variable, the resulting regression output and the diagnostics presented 

therein may show inflated indicators of multicollinearity.   

The statistics in Appendix H are reviewed in four ways.  First, tolerance values less 

than 0.10, with large standard errors and small p values, may reflect multicollinearity.  Of 

the questionnaire items evaluated, only two meet these criteria: ENRLCATB_control_public 

and ENRLCATB_control_private, both of which are dummy coded categorical variables 

whose estimates reflect a perfect linear relationship.  Second, VIF values above 10.0 are the 

most indicative of multicollinearity, but again only two items exceed that threshold: 

ENRLCATB_control_public and ENRLCATB_control_private.  Third, wide variation in 

eigenvalues and eigenvalues close to 0.00 are evidence of multicollinearity.  Eigenvalues 

range from 0.00 to 2.64, and those items closest to 0.00 are the dummy-coded categorical 

variables whose intentional linear relationships do not necessarily reflect collinearity.  

Finally, condition index values exceeding 15.0 indicate strong multicollinearity and values 

exceeding 30.00 indicate severe multicollinearity (Belsley, Kuh, & Welsch, 1980).  Only a 

handful of items cross either threshold, and they are all dummy-coded categorical variables. 

To manage collinearity, several methodological steps may be appropriate.  First, one 

may combine select questionnaire items that represent the same construct or latent variable 

and retest the newly merged variable for excessive collinearity.  Alternatively, one may 

factor analyze the independent variables to isolate groups of relatively consistent 

questionnaire items that can be combined, then tested for construct validity and reliability.  

The next section of the chapter proceeds with an exploratory factor analysis. 

 



 
 140

Exploratory Factor Analysis 

Exploratory factor analysis (EFA) is a common procedure for construct validation, 

which identifies the factors latent in each attitudinal construct.  It demonstrates the internal 

validity of these constructs as composites of specified questionnaire items.  The reader is 

referred to chapter 3 for a summary of the EFA methodology and SAS procedures utilized. 

The scree plot presented in Figure 5 suggests a curve after components 4 and 5; this 

initial review may recommend that the first four or five factors be retained. 
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Figure 5.  Scree plot of eigenvalues produced by an exploratory factor analysis of all attitudinal 
questionnaire items. 
 
However, if one were to retain four factors, for example, a rotated factor structure for non-

orthogonal variables (using the option rotate = promax) shows some conceptual overlap 

between the second and fourth factors.  Whereas most of the factor output reveals a clean 

simple structure, six items manifest reasonably high loadings (at or above 0.25) for both 

factors.  The four-factor structure also is over-specified, where the sum of the proportions  
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of the first four factors is 1.1793, suggesting that the model includes too many factors.  

Assessing the content of the questionnaire items loading onto the factors, factors 2 and 4 

appear conceptually similar, with an inter-factor correlation of 0.44. 

When the study adjusts the EFA to include only 3 factors, again using the promax 

rotation, a simpler factor structure emerges.  Appendix I presents the initial eigenvalues 

from the first stage of the EFA.  The first three factors have eigenvalues greater than or 

equal to 1.00 and may be retained in the factor analysis per the Kaiser-Guttman rule.  The 

sum of the proportions of the first three factors falls to 1.0472 (see Appendix I), reducing 

concerns about over-specification.  Following the command flag = 0.40, the SAS software 

notes all factor loadings at or exceeding 0.40.  (The 0.40 cut-off is a useful first threshold 

for evaluating the factor structure, but rather than ignore all factor loadings under 0.40, the 

study chose to include several questionnaire items with loadings in the 0.30s and whose 

descriptions seem compatible with or reflective of the factor as a whole.)  The questionnaire 

items loading onto factors 1 and 3 are unchanged, and factor 2 draws the questionnaire 

items that had produced the highest factor loadings for factor 4.  In effect, the study finds a 

simpler structure, with very small inter-factor correlations (r = 0.01 and 0.02) and stronger 

internal validity. 

Table 41 introduces the rotated factor pattern and communality estimates for all 

attitudinal questionnaire items according to the 3 factors.   
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Table 41 

Rotated factor pattern and final communality estimates from the exploratory factor analysis, using 
the first three factors. 

  Factor  
  1 2 3 

  (α = 0.74) (α = 0.71) (α = 0.55) 
  Importance 

of 
professional 
autonomy 

Appreciation of 
the investment 
value of higher 

education 

Importance of 
work-life 
balance 

h2 

CHOICE02_new Good income to start is an important factor in 
determining the type of work you plan to do in the 
future 

-0.02 -0.02 0.03 0.00 

B3UGPRC_new The respondent's undergraduate education was 
important preparation for establishing financial 
security 

0.02 0.39 0.09 0.16 

G97E_new Being successful in his or her line of work is 
important to the respondent 

0.03 -0.01 0.54 0.29 

G97F_new Importance of being able to find steady work -0.02 0.02 0.48 0.23 
G97C_new Importance of being well-off financially 0.00 0.05 0.23 0.05 
F97G_new Importance of finding intellectually challenging 

work 
0.41 0.00 0.02 0.17 

F97E_new Importance of prestige or status in the 
respondent's current or future work 

0.32 0.02 0.04 0.11 

F97K_new Importance of having the ability to travel in one's 
work 

0.33 0.01 -0.02 0.11 

F97I_new Importance of having interactions with one's 
coworkers 

0.47 0.04 0.02 0.23 

F97H_new Importance of having freedom to make own 
decisions in the workplace 

0.67 0.01 -0.02 0.45 

F97J_new Importance of doing work independently of others 0.67 0.01 0.00 0.45 
G97J_new Importance of having leisure time 0.03 -0.03 0.46 0.21 
F97M_new Importance of having time for things not work-

related 
0.65 -0.01 0.01 0.43 

HOMELANG_new Primary language spoken in respondent's family 
of origin 

0.01 -0.01 -0.01 0.00 

B3IMPGR_new Respondent's graduate education is very 
important to his/her current or most recent job 

-0.04 0.04 0.00 0.00 

B3IMPUG_new Respondent's undergraduate education is very 
important to his/her current or most recent job 

0.02 0.44 0.07 0.20 

B3UGPRA_new The respondent's undergraduate education was 
important preparation for work and career 

0.02 0.47 0.07 0.22 

G97B_new Importance of being able to influence the political 
structure 

0.03 0.00 0.14 0.02 

G97A_new Importance of becoming an authority in the 
respondent's career or field 

0.02 0.06 0.28 0.08 

G97G_new Importance of being a leader in the community 0.01 0.10 0.26 0.08 
F97L_new Importance of establishing roots in the 

community (not having to move often) 
0.52 -0.02 0.03 0.27 

G97K_new The respondent considers it important to have 
children 

0.00 0.04 0.30 0.09 

G97H_new The respondent considers it important to live 
close to family (parents and/or relatives) 

-0.02 0.06 0.19 0.04 

G97I_new2 The respondent considers it important to move 
away from his or her location of origin (Recoded 
to replace negative coding scheme) 

-0.04 0.05 -0.04 0.01 

RATEPLAC_new Did the respondent consider job placement rate 
in deciding to attend his or her BA institution 

-0.01 0.10 0.09 0.02 

B3UGWRA_new Undergraduate education worth the financial cost 
of earning the degree 

0.02 0.61 0.00 0.37 

B3UGWRB_new Undergraduate education worth the amount of 
time required to earn the degree 

-0.02 0.69 -0.03 0.47 

B3UGWRC_new Undergraduate education worth the level of effort 
required to earn the degree 

-0.01 0.63 -0.03 0.40 

PROSTA94_new The professional status of the respondent's April 
1994 job 

0.01 0.23 0.03 0.05 

SOURCE:  Analyses of B&B: 93/03. 
Note:  N = 4920.   Communality estimates appear in the column h2.  Cronbach’s alpha coefficients are presented in 
parentheses in the header.  Final Communality Estimates: Total = 5.22, representing 18.0% of the variance.  The 
variance explained by each factor, ignoring other factors is:  2.21 (factor 1), 1.90 (factor 2), and 1.11 (factor 3). 
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Altogether, eight questionnaire items load onto factor 1, with factor loadings ranging from 

0.32 to 0.67.  Judging the item descriptions provided by the original B&B:93/03 codebook 

and reprinted in Table 41, the study determines that the most probable latent construct 

common to these items is the importance of professional autonomy.  Six items load onto 

factor 2, with factor loadings ranging from 0.39 to 0.69.  The item descriptions imply the 

construct the appreciation of the educational investment value of higher education.  Four 

items load onto factor 3, with factor loadings ranging from 0.30 to 0.54.  The item 

descriptions suggest that they reflect the construct the importance of work-life balance.  

Eleven questionnaire items did not load onto any of the factors, and when these items are 

eliminated from the factor analysis, the factor structure listed in Table 41 persists.  They are 

excluded from the composite totals for the factors and are not included in either regression 

model as main effects variables. 

Appendix J presents the Pearson correlation coefficients for each questionnaire item 

with the three factors.  The values listed represent the estimated relationship between each 

item and each factor.  The patterns of association are identical to those observed in Table 

41, and all correlations of interest are significant at p < 0.001. 

One of the more surprising results of the factor analysis is the exclusion of the 

anticipated latent constructs pertaining to family relationships and the importance of future 

wages.  One cannot conclude that these constructs are unrelated to either loan taking or 

graduate school enrollment; rather, this sample does not yield evidence of them as higher 

level factors.  Of the three categories of attitudes proposed in previous chapters – career  
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expectations, perceptions of opportunity costs, and access to information – only career 

expectations and perceptions of opportunity costs are represented in the preceding factor 

structure.  The omissions are consistent with Perna’s (2004) factor analysis.   

Perna (2004) retains several attitude-specific questionnaire items as single item 

measures in her logistic regression model (e.g., importance of having intellectually 

challenging work) because she judged them to be important predictors of educational 

decision-making.  The present study concludes that it is not appropriate to infer attitudinal 

relationships on the basis of single-item measures because the researcher can present little 

or no evidence of construct validity or reliability (McIver & Carmines, 1981).  However, 

the present study intends to retain individual questionnaire items that measure respondents’ 

backgrounds and behaviors, rather than beliefs or attitudes, because they are less vulnerable 

to interpretive ambiguity. 

 

Construct Reliability 

Following the factor frameworks identified in the preceding section, the study 

combines into single composite variables the questionnaire items deemed associated with 

the three factors.  Where negative factor loadings occur, the study reverses the coding 

scheme to minimize ambiguity (e.g., questionnaire item G97I_new2).  Scale reliability is 

evaluated using Cronbach’s alpha (Cronbach, 1951), where the alpha value represents the 

percentage of the observed variance that is due to variance in the true score rather than 

error.  After the alpha coefficients are determined, the study evaluates the correlations 
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between each retained item and the composite for the factor group.  These correlation 

matrices are presented in Tables 42 – 47, in Appendix K. 

The latent construct importance of professional autonomy is comprised of eight 

questionnaire items including the importance of finding intellectually challenging work, the 

importance of prestige or status in the respondent's current or future work, the importance 

of having the ability to travel in one's work, the importance of having interactions with 

one's coworkers, the importance of having freedom to make own decisions in the 

workplace, the importance of doing work independently of others, the importance of having 

time for things not work-related, and the importance of establishing roots in the community.  

The construct manifests an overall standardized alpha of 0.74.  Appendix K also presents 

the relationships observed among each of the eight variables.  The relationships are 

moderate and significant at p < 0.001 (see Table 42).  The correlation coefficients between 

each questionnaire item and the composite total for the construct, professional autonomy 

total, are moderate to high, indicating that each item is strongly associated with the 

construct’s composite total (see Table 43). 

The latent construct appreciation of the investment value of higher education is 

comprised of six questionnaire items:  undergraduate education was worth the time 

required, undergraduate education was worth the financial cost required, undergraduate 

education was worth the effort required, undergraduate education was important 

preparation for establishing financial security, undergraduate education was very important 

to the respondent’s current or most recent job, and undergraduate education was important 

preparation for the respondent’s work and career.  The construct manifests an overall 
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standardized alpha of 0.71, and the moderate correlations among these items are presented 

in Table 44.    The correlation coefficients between each questionnaire item and the 

composite total for the construct, investment value total, are moderate to high, again 

indicating that each questionnaire item is strongly associated with the composite total (see 

Table 45). 

The latent construct the importance of work-life balance is comprised of four 

questionnaire items, including the importance of being able to find steady work, the 

importance of being successful in one’s line of work, the importance of having leisure time, 

and the importance of having children (see Table 46).  When all four questionnaire items 

are evaluated for internal reliability, one finds an alpha coefficient of 0.55.  The correlation 

coefficients between each questionnaire item and the composite total for the construct, 

work-life balance total, range from 0.53 to 0.77, indicating that the questionnaire items are 

moderately to highly associated with the composite total.   

Because the correlation coefficients representing the association of items with 

G97K_new, the importance the respondent attributes to having children, is low (r ≤ 0.17), 

the study re-ran the overall Cronbach’s alpha excluding the item G97K_new.  Removing 

G97K_new would improve the alpha coefficient slightly, from 0.55 to 0.59, yet the item is 

retained in the composite variable indicating the construct, the importance of work-life 

balance, for two reasons.  First, its inclusion in the construct composite does not affect the 

alpha coefficient dramatically and, second, it is highly correlated with the composite total, 

as presented in Table 47. 
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Among research studies in the social sciences, Nunnally (1978) seems to have set 

the benchmark for acceptable levels of internal reliability measured by Cronbach’s alpha.  

Estimates of reliability at or above 0.70 usually are considered acceptable for diagnostic 

and screening tests, applied research, and policy-making.  Two of the three constructs 

identified and tested for reliability (importance of professional autonomy and appreciation 

of the investment value of higher education) show alpha coefficients at or above this 

threshold.  However, it is not uncommon for published research studies to report variables 

based on reliability estimates below 0.70.  Rather than eliminating the construct that does 

not meet this criterion, importance of work-life balance, the study follows Nunnally’s 

alternative suggestion that low alpha values may be acceptable for exploratory studies 

estimating the utility of innovative scales.  In such cases, the test or scale is used for 

preliminary exploration, rather than to base a decision or policy (Slater, 1995; Chicchetti, 

1994; Sekaran, 1992; Churchill, 1991).  Although the reliability coefficient of 0.55 is 

relatively low, it may meet Nunnally’s (1978) threshold for scales comprised of only a few 

questionnaire items:  low alpha values are acceptable if the average item-total correlation is 

greater than or equal to 0.25.  Table 47 shows the item-total correlations for the construct 

importance of work-life balance, which presents an average item-total correlation 

coefficient of 0.62.  The number of items included in the construct is also important.  Alpha 

values tend to be higher for longer tests (Brown, 2001; Brown, 1998; Steiner & Norman, 

1989), and estimates of reliability tend to increase as one adds additional items.  In this 

study, only four items load onto factor 3.   
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Model 1:  Assessing Predictors of Undergraduate Loans 

 Up until this point, only preparatory statistical procedures have been discussed.  

Examinations of frequency distributions, correlations, collinearity diagnostics, and factor 

validity and reliability were intended to refine the independent variables prior to the 

interpretation of the regression models.  Research question 1 asks, what factors contribute 

to a bachelor’s degree recipient’s accumulation of undergraduate student debt prior to 

graduating from college?  Following the Input-Environment-Outcome design specified by 

Astin (1991), the study blocks sets of independent variables to control for the effect of 

student-level and institution-level inputs on the outcome.  At each stage of the blocked 

forward stepwise selection, a variable may be removed if it no longer meets the specified 

retention criteria (slentry = 0.30 and slstay = 0.05 in regression model).   

 

Interaction Effects 

 In the present study all possible interaction effects are explored as potentially 

informative predictors of undergraduate debt.  Perna (2004) addresses interaction only 

according to gender, and the remaining literature on graduate school enrollment does not 

provide any theoretical guidance for the selection and application of interaction terms.  

Therefore, the study creates a cross-product term for each interaction effect.  These 

interaction terms, denoted by the prefix int, represent moderator effects where the effect of 

one independent variable on the outcome may be influenced by another independent 

variable.   
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Blocked Variables 

Astin’s (1991) I-E-O methodology recommends a blocking technique to control for 

the influence of set of variables in a test of model fitness.  The blocks are added to the 

regression model sequentially to approximate the chronological progression of student 

experiences from college matriculation through the consideration of graduate school 

enrollment.  Table 48 presents the blocking of the independent variables retained for 

analysis in the regression models.  Student-level inputs include gender, ethnicity, marital 

status, father’s educational attainment, language spoken in the respondent’s family of 

origin, and a measure of family financial resources.  The first lot of environmental 

predictors includes college-level background factors and behavioral characteristics 

observed during college enrollment.  The final lot of predictors includes the three attitudinal 

factors identified via the exploratory factor analysis.  Interaction effects also are specified in 

Table 48. 

Table 48 

List of retained independent variables applied to the predictive modes of debt acquisition and 
graduate school enrollment, sorted by entry block.   
Variable name Description 

BLOCK 1:  Student-level inputs 

GENDER_new Respondent gender 

RETHNIC_new Respondent race 

SMARITAL_new Respondent marital status 

FATHEDUC_new Highest grade or level of education that the respondent's father/male guardian 
completed 

HOMELANG_new Primary language spoken in respondent's family of origin 

CINCOME Total family income, including independent student income. 

TOTNUMDP Total number of dependents the respondent and/or spouse/partner supported in 
1993.  

CCAGEBA Respondent's age at college degree completion 

INTERACTION TERMS Input – Input 
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Table 48 (continued). 

BLOCK 2:  Environmental factors (college-level background factors) 

BAMAJOR_new Respondent's primary undergraduate major 

GPACUM Cumulative undergraduate GPA 

ENRLCATB_size BA institutional enrollment 

ENRLCATB_control BA institutional control 

TUITION BA institutional tuition 

EMWKHR4 Hours worked per week while enrolled in college 

AJOBSAL Respondent's job salary as of April 1994. 

INTERACTION TERMS Input – Environment 

INTERACTION TERMS Environment – Environment 

BLOCK 3:  Indicators of cultural capital (attitudinal constructs approximating cultural capital) 
Importance of professional 
autonomy  

Attitudinal construct, summative composite of questionnaire items F97G_new, 
F97E_new, F97K_new, F97I_new, F97H_new, F97J_new, F97M_new, and 
F97L_new 

Appreciation of the educational 
investment value  

Attitudinal construct, summative composite of questionnaire items 
B3UGWRA_new, B3UGWRB_new, B3UGWRC_new, B3IMPUG_new, 
B3UGPRA_new, and B3UGPRC_new 

Importance of work-life balance Attitudinal construct, summative composite of questionnaire items G97E_new, 
G97F_new, G97J_new, and G97K_new 

INTERACTION TERMS Input – Cultural Capital Constructs 

INTERACTION TERMS Environment – Cultural Capital Constructs 

 
Table 49 presents the results of a stepwise regression model in which student-level 

inputs, college-level environmental factors, and attitudinal constructs approximating 

cultural capital are added to the regression model in sequential blocks.  (The include option 

in the SAS software forces the procedure to apply specified variables at each stage.  For 

instance, at Block 2, include = 9 requires the stepwise regression to fit the nine previously 

identified student-level inputs into the regression model.)  The reader should note changes 

in the model R2 value and the C(p) statistic to gauge the fitness of the model at each stage 

of the blocked regression. 
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Table 49 
 
Results of a blocked multiple regression model predicting the amount of undergraduate loans 
acquired by college graduation (TOTLOANR). 

Step Variable Partial R2 Model R2 C(p) F value Pr > F β 
Input (student 

level) Entering       

1 int_HOMELANG_TOTNUMDP 0.003 0.036 105.378 15.480 < 0.0001 0.307 
2 int_TOTNUMDP_CINCOME 0.006 0.042 76.722 30.210 < 0.0001 -0.283 
3 RETHNIC_new_black 0.002 0.047 52.545 10.430 0.0012 0.074 
4 int_ethnicity_TOTNUMDP 0.001 0.048 49.807 4.700 0.0303 -0.117 
5 int_SMARITAL_HOMELANG 0.001 0.049 45.800 5.960 0.0147 -0.129 
6 RETHNIC_new_hispanic 0.001 0.050 42.385 4.480 0.0344 0.036 
7 int_SMARITAL_CINCOME 0.001 0.051 40.751 3.610 0.0575 0.206 
8 int_fatheduc_CINCOME 0.001 0.051 38.784 3.940 0.0471 -0.129 
9 int_fatheduc_HOMELANG 0.002 0.053 32.820 7.930 0.0049 0.054 

        
 Not entering*       
 GENDER_new fatheduc_new_HS  fatheduc_new_BA  
 SMARITAL_new  fatheduc_new_somecoll  fatheduc_new_lessHS  
 RETHNIC_new_white  fatheduc_new_MA  CINCOME   
 RETHNIC_new_AIAN HOMELANG_new  TOTNUMDP   
        

Environment 
(college-level) Entering       

10 int_TUITION_EMWKHR4            0.009 0.122 187.099 48.970 < 0.0001 0.189 
11 ENRLCATB_size_less4999         0.004 0.138 94.311 24.910 < 0.0001 0.053 
12 BAMAJOR_new_health               0.002 0.143 73.503 11.110 0.0009 0.048 
13 BAMAJOR_new_engineer           0.001 0.145 61.737 7.780 0.0053 0.048 
14 AJOBSAL                                     0.002 0.147 55.166 8.500 0.0036 -0.099 
15 int_BAMAJOR_AJOBSAL           0.003 0.149 42.787 14.290 0.0002 0.079 
16 TUITION                                      0.001 0.156 17.450 2.980 0.0844 0.184 
17 int_size_TUITION                        0.001 0.156 14.832 3.020 0.0824 -0.052 
        
 Not entering*       
 GPACUM  BAMAJOR_new_mathscibio ENRLCATB_control_public  
 BAMAJOR_new_educ  BAMAJOR_new_socscipsy  ENRLCATB_control_private  
 BAMAJOR_new_other  ENRLCATB_size_20000plus     
 BAMAJOR_new_bus  ENRLCATB_size_5000to9999     

        
Environment 

(cultural 
capital) 

Entering       

18 int_lifebalance_EMWKHR4  0.004 0.155 102.216 21.140 < 0.0001 0.084 
19 int_profauto_AJOBSAL    0.003 0.158 88.503 15.500 < 0.0001 0.070 
20 int_profauto_CINCOME    0.002 0.160 77.359 12.990 0.0003 -0.093 
21 int_profauto_TUITION  0.004 0.164 55.905 23.290 < 0.0001 0.084 
22 int_investvalue_GENDER     0.001 0.165 52.580 5.290 0.0215 0.032 
23 int_lifebalance_CCAGEBA       0.001 0.166 50.602 3.960 0.0468 0.101 
24 int_investvalue_TOTNUMDP 0.001 0.166 49.484 3.100 0.0782 -0.198 
25 int_investvalue_SMARITAL  0.001 0.167 45.632 5.830 0.0158 -0.096 
26 int_investvalue_AJOBSAL   0.000 0.168 45.140 2.480 0.1152 0.032 

        
 Not entering*       
 prof_autonomy life_balance     
 invest_value      
SOURCE:  Analyses of B&B: 93/03. 
Note.  Non-significant interaction terms are excluded from the list of variables not entering the stepwise regression. 

 
Table 49 records the entry of individual variables and interaction terms into the 

stepwise regression model.  The F statistic and associated p value estimate the significance 

of the model at each stage.  As a measure of global fitness, the R2 value (or coefficient of  
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determination) assesses the enhanced explanatory power of the model at each stage of 

variable entry.  The final R2 value at step 26, R2 = 0.1676, suggests that 16.76% of the 

variance in the dependent variable, amount of loans acquired by college graduation, is 

explained by the factors listed in the table.   

In addition to the modest final R2 value (0.1676), the relatively large final C(p) 

statistic (45.14) indicates a moderate fit.  These measures suggest that much of the variation 

in the amount of loans acquired either is caused by error or by factors not represented in the 

measurement model.  Chapter 5 discusses potentially informative predictors that are not 

included in the present study or which could not be operationalized in the B&B:93/03 

analytic sample. 

Despite the modest final R2 value, one may draw useful conclusions about the 

relative explanatory power of each block of variables.  The R2 value following Block 1, 

student-level inputs, is enhanced rather dramatically by the addition of variables from 

Block 2, college-level environmental factors.  The R2 value increases from 0.0529 to 

0.1562, suggesting that institutional characteristics contribute more to a predictive model of 

student debt than the background characteristics the student possesses prior to college 

enrollment.  The final block, variables approximating cultural capital, increases the R2 value 

only to 0.1676, indicating that student attitudes towards professional autonomy, the 

investment value of higher education, and the importance of work-life balance also are less 

influential than college-level factors.   

 Interaction effects (denoted by the prefix int) clearly are crucial to the final 

measurement model.  In Block 1, only two main effects variables enter (dummy-coded 
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ethnicity variables for Black students and Hispanic students), whereas a host of interaction 

effects are influential and significant.  By themselves, the main effects of father’s 

education, family income, the language spoken in the family of origin, marital status, and 

number of dependents upon the respondent are not significant contributors to loan-taking.  

When one models input-input interactions, however, seven interaction terms are meaningful 

contributors to the model.  When each pair of items is combined into a composite 

interaction term representing, for instance, the joint effect of the respondent’s father’s 

educational attainment and family income, the effect significantly influences the amount of 

loans acquired.   

Fewer interaction terms are included in Block 2, perhaps because the main effects 

variables capture more of the variance in the outcome.  Not surprisingly, college tuition is 

one of the best predictors of debt, as are the interaction effects of tuition/college size and 

tuition/number of hours per week the respondent worked while enrolled.  Institutional size 

(i.e., total enrollment) only matters where the respondent indicates graduating from a small 

school (i.e., less than 4,999 students).  Undergraduate major influences debt acquisition 

only for respondents indicating majors in the health professions or engineering.  April 1994 

job salary is influential, and the interaction of major and post-college salary also enters the 

global test of significance.  Cumulative undergraduate GPA does not enter the model. 

 Most notably, Block 3 is comprised entirely of interaction terms.  On their own, 

none of the main effects variables representing the attitudinal constructs identified via the 

exploratory factor analysis – importance of professional autonomy, appreciation of the 

investment value of higher education, and importance of work-life balance – are significant 
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predictors of debt.  Rather, their influence emerges only when they interact with other 

student-level or college-level factors.  The construct, importance of professional autonomy, 

is mitigated by financial assets and liabilities (family income, the respondent’s April 1994 

job salary, and college tuition).  The perceived investment value of higher education is 

affected by gender, the number of dependents upon the respondent, family income, and the 

respondent’s April 1994 job salary.  The variable, importance of work-life balance, 

interacts with the items hours worked per week while enrolled and age at college 

graduation. 

This outcome was anticipated somewhat by the study’s conceptual framework:  

indicators of respondents’ access to information about the risks and benefits of debt are 

affected by specific background and institutional characteristics.  Consequently, students’ 

attitudes toward the future payoff are not uniform, as most econometric studies presume.  

The prevalence of interaction terms in the final model suggests that the student and 

institutional characteristics operationalized in this study are more ambiguous than assumed 

by previous research.   

 

Global Test of Independence 

The global test of independence estimates the total effect of the predictors on the 

outcome.  Comparing a full model to a reduced model, it estimates how much variance in 

the outcome, amount of loans acquired by college graduation, can be explained by the 

collective set of independent variables specified in the model.  Tables 50 and 51 present the 

final inferential statistics for the global test of significance, regressing the final 26 
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predictors listed in Table 49 on the amount of undergraduate loans acquired by college 

graduation.  Again, the model is significant, with an F value of 37.64 (p < 0.0001).  The 

model R2, as already described, is 0.1676, indicating that the combination of predictors 

specified here explains 16.76% of the variance in the amount of undergraduate loans 

acquired by college graduation.  The final R2 value, 0.1676, is a modest improvement over 

the reduced model, where only student-level and college-level environmental inputs are 

introduced (R2 = 0.1562).  The adjusted R2 also describes the explanatory power of the 

model, however, it reduces the R2 value to accommodate higher numbers of independent 

variables which tend to inflate the coefficient automatically.  This value (adjusted R2 = 

0.1632) reflects a relatively minor adjustment.   

Table 50 

Analysis of Variance, inferential statistics for the global test of significance. 
Source DF Sum of squares Mean squares F value Pr > F 

Model           26 3.599311E11 13843502560 37.64 < 0.0001 
Error                    4860 1.787543E12 367807173   

Corrected Total 4919 2.147474E12    
SOURCE:  Analyses of B&B: 93/03. 
 
Table 51 
 
Multiple regression output, estimate of model R-square. 
Root MSE 19178 R-Square 0.1676 
Dependent Mean      1046.28534 Adj R-Sq      0.1632 

Coeff Var             1832.98942   
SOURCE:  Analyses of B&B: 93/03. 
 
A useful measure of the strength of the relationship between multiple variables is Cohen’s 

ƒ2 value (Cohen, 1988), used in association with an F test of multiple correlation.  Based on 

an inversion of the R2 value, (R2 / [1 - R2]), ƒ2 represents the effect of the model on the 

outcome.  Traditionally, ƒ2 values of 0.02, 0.15, and 0.35 are considered small, medium, 
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and large, respectively.  In this multiple regression model, ƒ2 = 0.2013, indicating a 

moderate effect. 

 

Influence of Individual Variables 

Having established the statistical significance of the full model, the study also asks 

which independent variables have significant partial effects on the outcome, controlling for 

other variables.  Denoting .the partial effects (b) and standardized regression coefficients or 

beta weights (β), Table 52 highlights the individual and relative contributions of 

independent variables within the model, controlling for the effects of other variables.   

Table 52 

Multiple regression output, unstandardized beta weights (b), p values, and beta weights (β). 
Variable DF b SE b P value β 

Intercept 1 168.815 162.595 0.2990 0.000 
int_HOMELANG_TOTNUMDP 1 438.285 67.070 < 0.0001 0.413 
int_TOTNUMDP_CINCOME 1 -0.008 0.001 < 0.0001 -0.276 
RETHNIC_new_black 1 593.971 143.541 < 0.0001 0.064 
int_ethnicity_TOTNUMDP 1 -99.610 49.458 0.0440 -0.065 
int_SMARITAL_HOMELANG 1 -407.200 107.526 0.0000 -0.161 
RETHNIC_new_hispanic 1 362.757 166.509 0.0290 0.036 
int_SMARITAL_CINCOME 1 0.007 0.002 < 0.0001 0.218 
int_fatheduc_CINCOME             1 -0.004 0.001 0.000 -0.133 
int_fatheduc_HOMELANG          1 156.463 36.288 < 0.0001 0.079 
int_TUITION_EMWKHR4           1 0.004 0.000 < 0.0001 0.189 
ENRLCATB_size_less4999        1 244.514 94.432 0.0100 0.051 
BAMAJOR_new_health              1 374.359 102.448 0.0000 0.049 
BAMAJOR_new_engineer          1 340.962 113.917 0.0030 0.041 
AJOBSAL                    1 -0.028 0.008 0.0000 -0.211 
int_BAMAJOR_AJOBSAL           1 0.002 0.001 0.0010 0.074 
TUITION                    1 0.067 0.015 < 0.0001 0.153 
int_size_TUITION                       1 -0.010 0.006 0.0930 -0.050 
int_lifebalance_EMWKHR4        1 -3.398 0.666 < 0.0001 -0.095 
int_profauto_AJOBSAL               1 0.004 0.001 < 0.0001 0.069 
int_profauto_CINCOME              1 -0.002 0.000 < 0.0001 -0.093 
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Table 52 (continued). 

Variable DF b SE b P value β 
int_profauto_TUITION                 1 0.021 0.005 < 0.0001 0.083 
int_investvalue_GENDER           1 21.528 10.589 0.0420 0.033 
int_lifebalance_CCAGEBA         1 2.618 1.274 0.0400 0.033 
int_investvalue_TOTNUMDP      1 -66.810 23.958 0.0050 -0.181 
int_investvalue_SMARITAL        1 68.765 37.117 0.0640 0.088 
int_investvalue_AJOBSAL          1 0.002 0.001 0.1210 0.083 

SOURCE:  Analyses of B&B: 93/03. 
 
According to the p values in Table 52, most variables are significant at p < 0.05  Although 

college-level factors produced the largest change in the R2 value in the stepwise regression, 

the beta weights (β) for student-level factors represent equally substantial effect sizes.  

Once standardized, the largest influences include several main effects variables:  

college tuition and, more unexpectedly, April 1994 job salary (one year after college 

graduation).  A one unit increase in college tuition produces a 0.15 increase in amount of 

loans acquired (β = 0.15, p < 0.0001).  However, increases in the respondent’s salary after 

college graduation are negatively related to debt, where a one unit increase in post-college 

salary is associated with a -0.21 decline in undergraduate debt (β = -0.21, p < 0.0001).  

Also, identifying as Black or Hispanic increases loan-taking slightly (β = 0.06 and 0.04, 

respectively, both significant at p < 0.05). 

Interaction terms represent the majority of meaningful associations with the 

dependent variable, amount of debt acquired by college graduation.  The strongest effect is 

observed for the interaction of the language spoken in the respondent’s family of origin and 

the number of dependents upon the respondent, which produces a relatively large, positive 

effect on loan-taking (β = 0.41, p < 0.0001).  The amount of loans acquired increases 

among native English speakers with greater numbers of dependents.  As the number of  
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dependents upon the respondent interacts with family income, the effect has a negative  

influence on loan-taking (β = -0.28, p < 0.0001), perhaps indicating the depressing effect of 

stretched resources on the respondent’s inclination towards additional financial risk.  The 

interaction of college tuition and number of hours worked per week while enrolled has a 

positive effect on the amount of loans acquired (β = 0.19, p < 0.0001); as college tuition and 

employment increase, the use of loans also increases.  The interaction of father’s 

educational attainment and family income has a significant and negative association with 

loan-taking (β = -0.13, p = 0.000).  As the interaction of both factors increases (as a more 

educated parent probably tends to increase family income), the amount of loans acquired 

decreases.  The interaction of marital status and language spoken in the respondent’s family 

of origin produces a negative effect on college debt (β = -0.16, p = 0.000); married 

respondents who are native English speakers tend to acquire a smaller amount of loans.  On 

the other hand, as marital status acts upon family income, the amount of loans acquired 

increases (β = 0.22, p < 0.0001);  married persons whose families earn more also are likely 

to acquire more educational debt. 

The interaction of the respondent’s father’s educational attainment and the language 

spoken in the respondent’s family of origin has a small, positive effect on loan-taking (β = 

0.08, p < 0.0001).  The interaction represents the mutual effects of the father possessing a 

bachelor’s degree and the family speaking English as its first language on loan-taking.  This 

effect suggests that respondents whose fathers have navigated the college experience and 

who are native English speakers tend to use loans more extensively.   
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Turning to the attitudinal constructs, when the respondent’s appreciation of the 

investment value of higher education interacts with the number of dependents upon the 

respondent, the analysis reports a moderate negative association (β = -0.18, p < 0.01).  As 

persons with more dependents ascribe more value to their educational investments, the 

amount of loans acquired falls.  Gender also interacts with the respondent’s appreciation of 

the investment value of higher education and causes a small, positive effect on loan-taking 

(β = 0.03, p = 0.042).  Men who attribute to higher education some investment value 

acquire slightly more debt by college graduation.  Marital status (i.e., being married) and 

April 1994 job salary also interact with the respondent’s appreciation of the investment 

value of higher education, each producing small positive associations with college debt (β = 

0.09 and 0.08, respectively), though their p values may be unacceptably low for some 

observers (p = 0.064 and 0.12, respectively).   

Respondents who attribute more importance to work-life balance and who work 

more hours while enrolled in college also tend to acquire fewer loans by graduation (β =  

-0.10, p < 0.0001).  However, the importance of work-life balance interacts with age at 

college graduate to produce a small, positive effect on loan-taking (β = 0.03, p = 0.04).  The 

importance of balancing personal and professional interests may be associated with 

undergraduate debt only insofar as the attitude is influenced by prior work opportunities 

and age. 

Several interaction terms representing the construct the importance of professional 

autonomy are significant (college tuition, family income, and April 1994 job salary), 

however, the absolute values of their standardized regression coefficients are small, where 
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|β| ≤ 0.10.  When interacting individually with the respondent’s April 1994 job salary and 

with his or her college tuition, the importance of professional autonomy has a small, 

positive effect on indebtedness taking (β = 0.07 and 0.08, respectively, both of which are 

significant at p < 0.0001).  Yet, when it interacts with family income, the importance of 

professional autonomy has a small, negative effect on debt (β = -0.09, p < 0.0001).   

 

Model 2:  Assessing Predictors of Graduate School Enrollment 

The second regression model addresses the question, after taking into account the 

probability of accumulating debt, what is the effect of debt on the probability of enrolling in 

graduate school ten years after college degree completion?  A binomial logistic regression 

model, fitted in the SAS software, estimates the significance of a global test of 

independence as well as the contributions of individual independent variables on the 

probability of graduate school enrollment.  This model assesses the influence of the same 

set of predictors as in model 1, and it includes the continuous independent variable, the 

amount of loans acquired by college graduation (TOTLOANR).   

The reader is referred to chapter 3 for a summary of the mathematical principles 

upon which the logistic regression of graduate school enrollment is based.  The chief 

advantage of logistic regression is its accommodation of the non-linear relationship 

between the predictors and a binary outcome.  Although the statistics produced by the 

procedure proc logistic are not directly comparable to those of multiple regression, there are 

useful similarities. 
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Interaction Effects 

The forthcoming model of graduate school enrollment explores the contributions of 

the interaction terms specified in Table 48 and in the preceding model of college debt 

acquisition.  This procedure does not assume that the same set of interaction terms 

influencing undergraduate debt also affect the probability of graduate school enrollment.  

Instead, all interaction terms are permitted to enter the stepwise regression model provided 

that they meet the specified entry and removal criteria. 

 

Blocked Variables 

Although Astin (1991) does not specify I-E-O model fit procedures for a logistic 

regression analysis involving a binary outcome, the study follows a similar stepwise 

regression methodology for this analysis of predictors of graduate school enrollment as 

used in the preceding multiple regression analysis.  Each block is entered into the model 

sequentially via a unique stepwise logistic regression.  Table 53 presents the results of the 

blocked stepwise logistic regression.  The entry and removal criteria are set at slentry = 

0.30 and slstay = 0.05.   
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Table 53 

Results of blocked logistic regression model predicting the probability of graduate school enrollment 
within ten years of college graduation (B3ENRAT_new). 

Step Variable b SE b Wald χ2 Pr >  
Chi-Sq eb Odds Ratio 95% 

Confidence Intervals 

Input 
(student 

level) 
Entering      

  
1 fatheduc_new_BA           -0.180 0.079 5.193 0.0227 0.836 0.716 0.975 
2 fatheduc_new_HS           -0.233 0.073 10.191 0.0014 0.792 0.686 0.914 
3 int_gender_fatheduc       -0.146 0.033 19.371 < 0.0001 0.864 0.810 0.922 
4 int_ethnicity_CINCOME   0.000 0.000 4.966 0.0259 1.000 1.000 1.000 
5 int_HOMELANG_CCAGEBA     -0.007 0.003 8.194 0.0042 0.993 0.988 0.998 
         
 Not entering*        
 GENDER_new  RETHNIC_new_AIAN  fatheduc_new_MA    
 SMARITAL_new  fatheduc_new_BA   HOMELANG_new    
 RETHNIC_new_white  fatheduc_new_lessHS  CINCOME    
 RETHNIC_new_black  fatheduc_new_HS   TOTNUMDP    
 RETHNIC_new_hispanic  fatheduc_new_somecoll      
         
 Model fit statistics        
 -2 Log Likelihood = 6435.17 Hosmer-Lemeshow χ2 = 11.8041    
 χ2 = 67.42 Significance of Hosmer-Lemeshow χ2 = 0.1602   
 Significance of χ2 < 0.0001 Pseudo R2 = 0.0136      
 Somers' d = 0.141        

Environment 
(college-

level) Entering        

6 GPACUM                    0.006 0.001 67.096 < 0.0001 1.006 1.005 1.008 
7 BAMAJOR_new_humanhist -0.261 0.100 6.784 0.0092 0.771 0.634 0.938 
8 BAMAJOR_new_bus           -0.385 0.109 12.444 0.0004 0.680 0.549 0.843 
9 BAMAJOR_new_health        -0.530 0.120 19.448 < 0.0001 0.588 0.465 0.745 

10 int_rethnic_GPACUM        0.001 0.000 5.771 0.0163 1.001 1.000 1.001 
11 int_rethnic_TUITION       0.000 0.000 13.411 0.0003 1.000 1.000 1.000 
12 int_rethnic_AJOBSAL       0.000 0.000 23.218 < 0.0001 1.000 1.000 1.000 
13 int_HOMELANG_BAMAJOR     0.051 0.007 50.952 < 0.0001 1.053 1.038 1.068 
14 int_TOTNUMDP_AJOBSAL      0.000 0.000 10.915 0.0010 1.000 1.000 1.000 
15 int_totloanr_TOTNUMDP   0.000 0.000 11.010 0.0009 1.000 1.000 1.000 
16 int_totloanr_CCAGEBA      0.000 0.000 18.385 < 0.0001 1.000 1.000 1.000 
17 int_totloanr_TUITION      0.000 0.000 7.387 0.0066 1.000 1.000 1.000 
         
 Not entering*        
 BAMAJOR_new_educ  ENRLCATB_size_5000to9999  TUITION     
 BAMAJOR_new_engineer  ENRLCATB_control_public  EMWKHR4    
 ENRLCATB_size_20000plus  ENRLCATB_control_private AJOBSAL    
 ENRLCATB_size_less4999  TOTLOANR      
         
 Model fit statistics        
 -2 Log Likelihood = 6142.55 Hosmer-Lemeshow χ2 = 6.2445     
 χ2 = 360.08 Significance of Hosmer-Lemeshow χ2 = 0.6199   
 Significance of χ2 < 0.0001 Pseudo R2 = 0.0962      
 Somers' d = 0.314        
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Table 53 (continued). 

Step Variable b SE b Wald χ2 Pr >  
Chi-Sq θ Odds Ratio 95% 

Confidence Intervals 

Environment 
(cultural 
capital) 

Entering 

       
18 int_investvalue_BAMAJOR 0.058 0.014 16.216 < 0.0001 1.059 1.030 1.089 
         
 Not entering*        
 prof_autonomy life_balance      
 invest_value       
         
 Model fit statistics        
 -2 Log Likelihood = 6134.07 Hosmer-Lemeshow χ2 = 2.4362     
 χ2 = 368.52 Significance of Hosmer-Lemeshow χ2 = 0.9646   
 Significance of χ2 < 0.0001 Pseudo R2 = 0.0984      
 Somers' d = 0.32        

SOURCE:  Analyses of B&B: 93/03. 
*  Non-significant interaction terms are excluded from the list of variables not entering the stepwise regression.  

 
The reader should note that the -2 log likelihood values are consistently high throughout the 

regression.  Additionally, the Somers’ d statistic and the significance of the Hosmer-

Lemeshow χ2 value increase most dramatically when the block of institution-level 

predictors are added to the logistic regression model.   

In Block 1, father’s educational attainment (baccalaureate or high school diploma 

only) seems to be the most important main effects variable graduate school enrollment.  

Gender is not applied to the model, except where it interacts with the father’s level of 

educational attainment.  Ethnicity also enters the model only insofar as the respondent’s 

majority/minority status interacts with family income.  Finally, the interaction of language 

spoken in the family of origin and age at college graduation also are significant in the 

model.  Marital status does not enter the model either as a main effects variable or as an 

interaction term. 
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At Block 2, as in the preceding multiple regression model of undergraduate debt, 

substantially more institution-level factors enter the regression equation.  Only four main 

effects variables are significant:  majoring in humanities or history, majoring in business, 

majoring in the health professions, and cumulative undergraduate GPA.  Undergraduate 

major along with language spoken in the respondent’s family of origin have a joint effect 

on the model, as does the effect of ethnicity (in terms of the respondents’ majority/minority 

status) on undergraduate GPA.  Ethnicity (majority/minority status) also interacts with 

undergraduate tuition and April 1994 job salary, producing a significant effect on the 

dependent variable.  The number of dependents upon the respondent and the respondent’s 

April 1994 salary have a joint effect on the probability of graduate school enrollment.   

Because it does not enter the stepwise regression at Block 2, the amount of 

undergraduate debt one acquires by college graduation is not a significant predictor of 

graduate school enrollment by itself.  This outcome is not wholly surprising, given the low 

association observed in Table 2 in Appendix E.  However, the amount of undergraduate 

debt does interact individually with the number of dependents upon the respondent, the age 

of the respondent at college graduation, and college tuition.  The effects of these 

associations on graduate school enrollment are explored in more detail later in the chapter. 

Finally, in Block 3, cultural capital is represented by a single interaction term.  The 

original constructs, importance of professional autonomy, perception of the investment 

value of higher education, and the importance of work-life balance, are not significant and 

therefore they are excluded from the model.  Undergraduate major does interact with the 
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respondent’s perception of the investment value of higher education, together representing a 

significant association with the probability of graduate school enrollment. 

The Cox-Snell R2 and Nagelkerke R2 are approximations of the R2 value in OLS 

regression.  Using the rsq option in the proc logistic procedure in the SAS software, the 

former is represented by the R2 value and the latter is represented by the adjusted R2 value.  

Because the pseudo R2 statistic does not represent the proportion of variance in the 

outcome, explained by the predictors, it is not strictly comparable to the R2 of a multiple 

regression model, but in general, it does summarize the strength of the association.  The 

pseudo R2 value is low (0.0984), and one observes the sharpest increase following the 

addition of college-level factors in Block 2. 

 

Global Test of Independence 

The global test estimates whether there is evidence against a null hypothesis where 

logit (P) = intercept; the omission of X variables and β coefficients implies that no 

predictors are linearly related to the log odds of the dependent variable.  If the chi-square 

statistic is large and significant (e.g., p < 0.05), then there is evidence that at least one 

predictor has an effect on the odds of enrollment.  If the model is significant at the specified 

alpha threshold (α = 0.05), then the researcher has obtained a good fit (Menard, 1995).  

Tables 54 – 56 present estimates of model fitness. 
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Table 54 

Model fit statistics, predicting the probability of enrollment in graduate school within ten years of 
college graduation. 
Criterion         Intercept Only Intercept and 

Covariates 
AIC              6504.588        6176.832 

SC               6511.089        6300.352 

-2 Log L         6502.588        6138.832 
SOURCE:  Analyses of B&B: 93/03. 
 
Table 55 
 
Model fit statistics, testing the significance of the alternate model against the Global Null 
Hypothesis: β = 0. 
Test Chi-Square       DF      Pr > Chi-Sq 

Likelihood Ratio        363.7563        18         < 0.0001 

Score                   345.7507        18         < 0.0001 

Wald                    326.0507        18         < 0.0001 
SOURCE:  Analyses of B&B: 93/03. 
 
Table 56 
 
Model fit statistics, association of predicted probabilities and observed responses. 
Percent Concordant 65.7 Somers' d 0.318 

Percent Discordant 33.9 Gamma 0.319 

Percent Tied 0.4 Tau-a 0.149 

Pairs 5664716 c 0.659 
SOURCE:  Analyses of B&B: 93/03. 

Table 54 shows the difference between the null (intercept only) and alternative (intercept 

and covariates) models.  Although the criteria are high for each model, there are clear 

differences.  The Akaike Information Criterion (AIC), usually used to compare models, is 

lower for the alternative hypothesis model, indicating that the final model is a better fit.  

According to Table 55, the likelihood ratio test is significant, also suggesting that that final 

model is statistically significant.  (The probability of obtaining a χ2 value of 363.7563 due 

to chance is less than 0.0001.) 

The Hosmer-Lemeshow goodness of fit test (specified by the lackfit option in the 

SAS model statement) estimates whether there is a statistically significant difference 
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between the observed and predicted values of the dependent variable, probability of 

graduate school enrollment (Hosmer & Lemeshow, 1989).  Higher p values are desirable 

because they indicate the absence of evidence that the outcome’s observed and predicted 

values are different.  In this case, the Hosmer-Lemeshow χ2 value is 10.4225 (p = 0.2366), 

representing a good model fit. 

Somers’ d is a measure of association, with a range of -1.0 to 1.0, where higher 

absolute values represent increasing dependence between the independent variables and the 

outcome; where Somers’ d increases, one finds a better model fit (Menard, 1995).  The final 

Somers’ d in Table 56 is moderate (d = 0.318), but the blocked stepwise regression reveals 

the largest increase in d following the introduction of institution-level variables to the 

model.  Also in Table 56, the c statistic represents the discriminative power of the logistic 

model (Menard, 1995), where c is the percent of all possible pairs in which the model 

designates a greater probability of enrollment to the correct case than to the incorrect case.  

With a range of 0.5 to 1.0, higher values of the c statistic represent better predictive power.  

Here, the c value is 0.659 which, again, is moderate. 

There are a variety of statistics to consider.  The model is significant according to -2 

log likelihood, likelihood ratio, and Hosmer-Lemeshow tests.  The AIC suggests that the 

full model is a better fit than an intercept-only model.  While significant, the pseudo R2 

value, Somers’ d and the c statistic suggest that the strength of the association is low to 

moderate.  These statistics are similar to Perna’s (2004) findings.  In particular, the pseudo 

R2 values are nearly identical: Perna reports an R2 of 0.09 while the present study finds an 

R2 of 0.10. 
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Influence of Individual Variables 

To assess the relative importance of individual variables in the final model, Table 57 

presents the Wald statistic (the ratio of the logistic coefficient to its standard error, squared) 

and the corresponding level of significance for each variable.  If the Wald statistic is 

significant (i.e., p < 0.05) then the parameter is significant in the model.  Several variables 

are non-significant at α = 0.05:  the respondent’s father having exactly a Bachelor’s degree, 

the interaction term representing gender and father’s educational attainment (no 

baccalaureate versus baccalaureate degree and higher), and the interaction term representing 

the language spoken in the respondent’s family of origin (English versus non-English) and 

undergraduate major.   

Table 57 

Logistic regression output, including parameter estimates (b), Wald Chi-square statistic and 
significance, standardized estimates (β), point estimates (eb), and confidence intervals. 

Parameter DF b Wald χ2 Pr > ChiSq β eb 95% Wald  
Confidence Limits 

Intercept 1 -2.488 73.192 < 0.0001 -- -- -- -- 

fatheduc_new_BA 1 -0.048 0.344 0.5575 -0.011 0.953 0.811 1.120 

fatheduc_new_HS 1 -0.277 13.339 0.0003 -0.071 0.758 0.653 0.880 

int_gender_fatheduc 1 -0.043 1.498 0.2210 -0.025 0.958 0.894 1.026 

int_ethnicity_CINCOME 1 0.000 5.063 0.0244 0.041 1.000 1.000 1.000 

int_HOMELANG_CCAGEBA 1 -0.013 17.343 < 0.0001 -0.086 0.987 0.981 0.993 

GPACUM 1 0.006 64.574 < 0.0001 0.157 1.006 1.005 1.008 

BAMAJOR_new_humanhist 1 -0.277 7.653 0.0057 -0.048 0.758 0.623 0.923 

BAMAJOR_new_bus 1 -0.363 11.187 0.0008 -0.069 0.696 0.563 0.861 

BAMAJOR_new_health 1 -0.532 19.706 < 0.0001 -0.083 0.587 0.464 0.743 

int_rethnic_GPACUM 1 0.001 4.290 0.0383 0.040 1.001 1.000 1.001 

int_rethnic_TUITION 1 0.000 15.088 0.0001 0.085 1.000 1.000 1.000 

int_rethnic_AJOBSAL 1 0.000 23.581 < 0.0001 -0.160 1.000 1.000 1.000 

int_HOMELANG_BAMAJOR 1 0.018 1.663 0.1972 0.050 1.018 0.991 1.046 

int_TOTNUMDP_AJOBSAL 1 0.000 10.856 0.0010 0.100 1.000 1.000 1.000 

int_totloanr_TOTNUMDP 1 0.000 10.795 0.0010 -0.114 1.000 1.000 1.000 

int_totloanr_CCAGEBA 1 0.000 17.899 < 0.0001 0.177 1.000 1.000 1.000 

int_totloanr_TUITION 1 0.000 7.156 0.0075 -0.078 1.000 1.000 1.000 

int_investvalue_BAMAJOR 1 0.0466 11.175 0.0008 0.078 1.048 1.019 1.077 

SOURCE:  Analyses of B&B: 93/03. 
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The absolute values of the standardized estimates (β) are small.  Cumulative college 

GPA has a positive effect on the probability of graduate school enrollment (β = 0.157, p < 

0.0001), indicating that for every one unit increase in GPA, there is a 0.157 increase in the 

log odds of enrollment.  The point estimate of 1.006 indicates that, controlling for other 

variables, every one unit increase in GPA increases the odds of enrollment by about 0.6%.  

It is a very small effect, but significant nevertheless. 

The interaction of ethnicity (majority/minority status) interacts with job salary after 

graduation to produce a negative effect on the log odds graduate school enrollment (β =  

-0.160, p < 0.0001).  Minority respondents who earn higher salaries one year after college 

completion seem less likely to enroll in graduate school.  The 1.0 point estimate, however, 

suggests that this effect is practically meaningless.  (The parameter estimates appearing as 

0.00 in Table 57 actually are very small numbers which were rounded automatically when 

tabled.  The value eb is not exactly 1.000, but the difference has little practical importance.) 

More unexpectedly, the interaction of dependents and April 1994 job salary 

produces a small increase in the log odds of graduate school enrollment (β = 0.100, p = 

0.0010).  As the respondent has more demands on his or her resources and as his or salary 

increases, interest in graduate education also increases.  Again, though, the point estimate 

of 1.0 indicates the association has little practical importance. 

By itself, undergraduate debt (denoted by the independent variable TOTLOANR) 

does not enter the stepwise regression model, but it does interact with several student-level 

variables to affect the log odds of graduate school enrollment.  The interaction of debt and 

age at college graduation has a small, positive effect on enrollment (β = 0.177, p < 0.0001); 
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for each one unit increase in the composite of total loans and age, there is a 0.177 increase 

in the log odds of graduate school enrollment.  As the age of the respondent increases, loans 

may become a more positive influence on educational decision-making.  However, because 

the point estimate is 1.0, undergraduate debt and graduate school enrollment are statistically 

independent.  The study ran a similar logistic regression model, substituting the binary 

variable loans/no loans for the original continuous variable.  The regression output did not 

change.  Respondents who have no debt dominate the sample, thus affecting the regression 

parameter estimates. 

To complicate this assessment further, one also finds that other interaction terms 

representing undergraduate debt produce negative effects on graduate school enrollment.  

The interaction of loans and dependents upon the respondent depresses the log odds of 

enrollment slightly (β = -0.114, p = 0.001).  Presumably, family responsibilities tend to 

impede graduate school plans even though the main effects variable, TOTNUMDP, was not 

significant in the original stepwise regression model.  The interaction of undergraduate debt 

and undergraduate tuition also affects graduate school enrollment negatively (β = -0.078,  

p = 0.0075).  As college tuition and college loans increase, one finds a small, negative 

effect on the log odds of graduate school enrollment.  For both interaction terms the point 

estimate is exactly 1.0, so the association may be negligible.   

Other variables have smaller standardized estimates (β), but present more 

meaningful odds ratios.  None of the confidence intervals discussed below span 1.0, 

confirming that the associations have some practically meaning.  Father’s educational 

attainment influences graduate school enrollment only where the respondent’s father has 
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exactly a high school diploma, and no additional education (FATHEDUC_NEW_HS).  The 

effect on the log odds of enrollment is negative and small (β = -0.071, p = 0.0003).  

However, the odds ratio of 0.758 implies that respondents whose fathers have a high school 

diploma and no additional education are 0.758 times as likely to enroll in graduate school as 

respondents whose fathers have some other level of education.  After converting the 

original variable representing father’s educational attainment to the binary baccalaureate 

degree/no baccalaureate degree, the study re-ran the parameter estimates.  On its own, the 

father’s attainment of the baccalaureate degree is significantly associated with graduate 

school enrollment in a chi-square test of independence (χ2 = 23.16, Φ = -0.07, p < 0.0001), 

and presents an odds ratio of 0.7517.  In isolation, it has a significant influence, but it does 

not enter the stepwise logistic regression model at the specified entry and retention criteria. 

Three college majors have significant negative influences on the probability of 

enrolling in graduate school.  Respondents who major in business (BAMAJOR_NEW_BUS) 

are 0.696 times as likely to enroll as those who graduate from college with another major (β 

= -0.069, p = 0.0008).  Keeping in mind that enrollment in graduate school excludes 

professional programs such as medical and dental school, respondents majoring in the 

health sciences are 0.587 times as likely to enroll in a graduate program as those with 

another major (β = -0.083, p < 0.0001).  That these majors are significantly associated with 

graduate school enrollment is not surprising given the outcome of the cross-tabulations in 

Table 24.  More surprising is the negative association between majors in the 

humanities/history and enrollment:  students graduating from college with these majors are 

0.758 times as likely to enroll in graduate school as other respondents (β = -0.048, p = 
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0.0057).  The cross-tabulations indicated that humanities and history majors have among 

the highest rates of graduate school enrollment (42.1%), but perhaps the effect was washed 

out when controlling for other variables. 

The only indicator of cultural capital, the interaction of undergraduate major with 

the appreciation of the undergraduate educational investment value, has a small, positive 

effect on graduate school enrollment (β = 0.078, p = 0.0008).  Majors in business, 

engineering, health professions, math, and the natural sciences were coded as 1; majors in 

the social sciences, psychology, humanities, history, education, and public services were 

coded as 2.  This distinction was made to uphold the intuition that disciplines with more 

immediate labor market value (e.g., engineering, business) elicit different behaviors than 

those requiring additional education to enhance the owner’s employment potential (e.g., 

humanities).  When combined with increases in the perception of education’s investment 

value, respondents majoring in the latter are slightly more likely to pursue graduate study. 

The study also assessed the results of individual analyses, regressing graduate 

school enrollment on each of the majors independently and excluding all other predictors.  

The interaction of the appreciation of the investment value of higher education with majors 

in the humanities and history (θ = 1.101, β = 0.0476, p = 0.0028), education and public 

service (θ = 1.225, β = 0.1302, p = 0.0001), and social sciences and psychology (θ = 1.111, 

β = 0.0574, p = .0003) have significant positive effects on graduate school enrollment.  The 

study observes that the interaction of the appreciation of the investment value of higher 

education with majors in business (θ = 0.808, β = -0.1169, p < 0.0001), health professions 
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(θ = 0.832, β = -0.0833, p < 0.0001), and other disciplines (θ = 0.891, β = -0.0646, p = 

0.0001) have negative effects on enrollment.   

Majoring in the humanities or history has an interesting relationship with 

enrollment.  When modeled independently of other predictors, majoring in the humanities 

or history has a positive effect.  However, when controlling for other variables in a 

multinomial logistic regression model, it is negatively associated with the log odds of 

enrollment.  Even more interesting, when it is merged with majors in the social sciences, 

psychology, education, and public service fields, interactions with the appreciation of the 

investment value of higher education produce a positive effect on the probability of 

enrollment.   

 

Comments on Model Endogeneity 

The endogeneity of predictors of graduate school enrollment was a significant 

concern in the design of this study.  No existing research on graduate school enrollment 

considered the possibility of self-selection bias where an expected predictor of enrollment, 

undergraduate debt, may be influenced by the same associations as enrollment itself.  

Including debt in a model of graduate school enrollment could be problematic because both 

the dependent variable and one independent variable (amount of loans) could be influenced 

by the same set of predictors (Titus, 2007; Porter, 2006).   

A comparison of predictors significant in the final multiple and logistic models of 

total undergraduate debt and graduate school enrollment, respectively, reveals that only one 

factor contributes to both dependent variables.  Majoring in the health professions is 
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positively associated with undergraduate debt, with parameter estimates of b = 357.16 and β 

= 0.046 (p = 0.0005).  Respondents with a major in the health professions have, on average, 

357.16 more debt, controlling for other variables.  The beta weight, however, is relatively 

small, suggesting that the variable’s influence on indebtedness is small compared to other 

predictors.  Majoring in the health professions has the opposite effect on graduate school 

enrollment (χ2 = 19.706, p < 0.0001), where the beta weight of -0.083 suggests that 

graduating with such a major is associated with a 0.083 decrease the log odds of graduate 

school enrollment.  The point estimate of 0.587 indicates that health professions majors are 

0.587 times as likely to enroll as respondents who have other majors.   

This comparison demonstrates that the two models do not share a set of predictors, 

thus, the endogeneity of undergraduate debt probably is not a concern for this analytic 

sample.  The stepwise regression used to identify and include significant predictors in the 

final models is based on specific entry and elimination criteria.  Other researchers may find 

that the use of alternate thresholds causes the inclusion of a broader array of predictors 

common to both dependent variables. 

 

Chapter Summary 

 The study created a profile of the analytic sample, where student background and 

institutional factors are presented through cross-tabulations with the two dependent 

variables, amount of loans acquired by college graduation and the probability of enrolling 

in graduate school within ten years of college graduation.  Measures of bivariate 

associations between questionnaire items and each of the two dependent variables, amount 
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of college loans obtained and probability of enrollment in graduate school, are almost 

uniformly significant.  Effect sizes tend to be small to moderate.  To establish the 

independence of the variables, estimates of multicollinearity are calculated among all 

questionnaire items.  Aside from the naturally problematic dummy-coded categorical 

variables, multicollinearity estimates (e.g., VIF, tolerance) were low and generally 

indicative of independence among the predictors. 

 To identify latent constructs among the attitudinal questionnaire items, the study 

presents the results of an Exploratory Factor Analysis (EFA) and evaluates the reliability of 

the factors.  Three attitudinal constructs emerge with varying degrees of reliability.  The 

factors importance of professional autonomy and appreciation of the investment value of 

higher education present the best evidence of construct reliability, and the latter is the only 

construct observed to influence graduate school enrollment.  The factor representing the 

importance of work-life balance provides less evidence of reliability, but nevertheless is 

employed in the final regression models.  Unexpectedly, the importance of family 

relationships and support did not emerge as a factor. 

 

Predicting Undergraduate Debt 

The amount of loans acquired by college graduation is explored through a blocked, 

stepwise multiple regression model.  Based on the observed model F value, the 26-predictor 

model is significant, but its moderate R2 value suggests that the strength of association 

between amount of loans and the set of predictors is modest.  College-level factors produce 

greater improvements in the model's explanatory power than either student-level predictors 
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or indicators of cultural capital.  When reviewing parameter estimates, the beta weights (β) 

for student-level and college-level factors represent roughly equal magnitudes. 

 Of the main effects variables (college tuition, post-college salary, enrolling in a 

small college, majoring in health professions or engineering, and identifying as Black or 

Hispanic), the associations with amount of undergraduate debt are consistent with the 

introductory correlations described earlier in the chapter.  Interaction terms represent the 

majority of significant associations with the amount of debt acquired by college graduation.  

By themselves, none of the main effects variables representing the three cultural capital 

constructs are significant predictors of undergraduate debt.  However, their associations 

with loan acquisition emerge when interacting with other student-level or college-level 

factors.  The largest effect on undergraduate debt occurs through the interaction of the 

appreciation of the investment value of higher education with the number of dependents 

upon the respondent, creating a positive influence. 

 

Predicting the Probability of Graduate School Enrollment 

The probability of graduate school enrollment within ten years of college graduation 

is evaluated using a blocked, stepwise logistic regression model.  Adding respondents' debt 

load as an independent variable, the model is significant according to the -2 log likelihood, 

likelihood ratio, and Hosmer-Lemeshow tests.  The AIC suggests that this full model is a 

better fit than an intercept-only model.  Though significant, the pseudo R2 value, Somers’ d 

and the c statistic suggest that the strength of the association is low to moderate.  As in the 

multiple regression model of debt load, the tests of significance and strength of association 
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show that the addition of institution-level predictors improve the model's fitness most 

substantially. 

The amount of undergraduate debt one acquires by college graduation is not a 

significant predictor of graduate school enrollment by itself.  Instead, the amount of 

undergraduate debt interacts with several variables (the number of dependents upon the 

respondent, the age of the respondent at college graduation, and college tuition) to produce 

an effect on the probability of enrollment.  Because the influence of these interactions on 

graduate school enrollment varies, the overall influence of debt on graduate school 

enrollment remains ambiguous. 

Cultural capital is represented by a single interaction term.  The interaction of 

undergraduate major with the appreciation of the undergraduate educational investment 

value has a small, positive effect on graduate school enrollment.  Majors in history, the 

humanities, social sciences, psychology, education, and public service fields interact with 

the appreciation of the undergraduate educational investment value to produce a positive 

effect on enrollment.  The opposite effect occurs for majors in business, health professions, 

and other disciplines, when controlling for other variables. 

Ultimately, college major and GPA have the most visible effects on graduate school 

enrollment, both directly and through mediating interactions with other independent 

variables.  The respondent’s commitment to and achievement in his or her field of study 

seem most likely to promote his or her interest in additional education.  The impact of the 

investment value of higher education may be enhanced among majors where additional 

training is necessary for career productivity.  For majors which tend to lead immediately to 
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more profitable careers and induce fewer opportunity costs (e.g., business degrees), 

additional education may have significantly less value added. 
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CONCLUSION, DISCUSSION, AND RECOMMENDATIONS 

Introduction 

The study investigates the predictors of undergraduate debt and estimates the 

influence of this debt on graduate school enrollment.  By extending the human capital 

framework utilized by most existing research, it evaluates the degree to which 

undergraduate loans and graduate school enrollment are influenced by cultural capital 

constructs representing the student's access to educational and financial information.  This 

chapter interprets the results of the multiple and logistic regression models used to estimate 

this influence, and evaluates the explanatory utility of the conceptual framework specified 

in chapters 1 and 2.  To contextualize these results, the chapter also provides a short 

comparison of the findings with existing research on the subjects of loan acquisition and 

graduate school enrollment.  Finally, the results are applied to a discussion of opportunities 

for future research and education policy.    

 

Conclusions 

Results of the Exploratory Factor Analysis 

The factor analysis of attitudinal questionnaire items identified three latent 

constructs with varying levels of statistical reliability.  All three factors, importance of 

professional autonomy, appreciation of the investment value of higher education, and 

importance of work-life balance, influence debt acquisition through interaction effects with 

other student-level and institution-level variables.  Only the respondent’s appreciation of 

the investment value of higher education (the composite of six questionnaire items: 



 180

undergraduate education was worth the time required, undergraduate education was worth 

the financial cost required, undergraduate education was worth the effort required, 

undergraduate education was important preparation for establishing financial security, 

undergraduate education was very important to the respondent’s current or most recent job, 

and undergraduate education was important preparation for the respondent’s work and 

career) influences graduate school enrollment, and that effect differs by college major. 

More surprisingly, two expected latent constructs – family relationships and 

importance of financial success – did not emerge from the factor analysis.  Although this 

exclusion is consistent with Perna’s (2004) outcomes, the study cannot ascertain either the 

influence of either family-specific norms on respondents’ educational attitudes or the 

respondents’ wage expectations following college completion.  Despite these omissions, the 

three identifiable constructs still are treated as indicators of cultural capital insofar as they 

approximate the respondent’s educational and career expectations. 

 

Summary of Model 1 

 To answer research question 1, what factors contribute to a baccalaureate degree 

recipient’s accumulation of undergraduate student debt prior to graduating from college, the 

study used Astin’s (1991) I-E-O design with stepwise selection to identify the best fitting 

predictive model.  The model overall was significant at p < 0.0001, however the moderate 

R2 value suggests a modest fit.  College tuition is a strong predictor of educational debt, but 

not as influential as one would expect, and family income only enters the model through 

interactions with other variables.  The moderate explanatory power of the model as a whole 
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suggests that a host of factors, in addition to the effects of college cost and family ability to 

pay, influence whether a student takes college loans and, if so, the total amount of loans. 

Most of the main effects variables were non-significant, especially in Block 1 where 

student-level inputs are introduced to the regression model.  A respondent’s ethnicity may 

be important for predicting loan-taking, but only among Black and Hispanic students whose 

ethnicity has a positive, though small effect on the amount of debt acquired.  (The cohorts 

of Asian and Pacific Islander students and American Indian or Alaskan Native students may 

be too small in the sample to produce significant effects on the dependent variable).  The 

only other manner in which ethnicity influences college debt is by the interaction of 

majority/minority status with the number of dependents upon the respondent.  Minority 

respondents who have more than one dependent seem less likely to acquire college loans.   

Several possible indicators of socio-economic status (including combinations of 

father’s educational attainment, native language spoken in the family of origin, and family 

income) emerge as significant in Block 1, though their effects on debt acquisition are 

ambiguous.  For the most part, higher family income reduces the amount of loans acquired, 

except among married students.  Increases in the respondents’ fathers’ educational 

attainment have a negative effect on undergraduate debt when coupled with family income, 

but they have a positive effect when the respondent’s family members are native English 

speakers.   

In Block 2, college tuition is one of the few significant main effects variables to 

influence the outcome (with a small to moderate positive effect), and it also manifests in 

interaction terms with institutional size and the number of hours worked per week while 
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enrolled.  The latter interaction is moderately associated with loan-taking, suggesting that 

increased tuition and work opportunities jointly influence a respondent’s educational debt.  

Undergraduate major emerges as associated with loan-taking, where majoring in the health 

professions or engineering has a small, positive effect on the amount of loans acquired.  

Graduating from a small institution (enrollments less than or equal to 4,999) has a small, 

positive effect on loan-taking; this effect may be influenced by institutional control or 

tuition, but those interaction effects do not surface in the final model.  Surprisingly, the 

respondent’s job salary one year after graduation has a negative effect on loan-taking.  

Respondents anticipating more lucrative jobs or careers seem less likely to pursue loans as 

an investment tool.  The observed relationship, however, may be attributable to family 

educational expectations and available financial resources. 

One observes the influence of the three indicators of cultural capital – importance of 

professional autonomy, appreciation of the investment value of higher education, and the 

importance of work-life balance – only when these constructs are triggered by specific 

student-level or college-level factors.  The effects of these indicators of cultural capital are 

almost universally significant, but the direction of the associations vary.  The greatest 

influence occurs where the number of dependents upon the respondent interacts with his or 

her appreciation of the investment value of higher education, producing a moderate 

negative effect on loan-taking.  The importance of professional autonomy is the only 

attitude observed to interact with college tuition, and together they produce a small, positive 

effect on loan-taking.   

 



 183

Summary of Model 2 

Model 2 uses logistic regression to estimate the overall fitness of a predictive model 

of graduate school enrollment and to determine the unique contributions of individual 

variables.  As in the multiple regression model of undergraduate loan-taking, interaction 

effects represent the majority of predictors entering the stepwise regression.  Only the 

respondent's undergraduate GPA, his or her college major, and his or her father’s 

educational attainment have a direct influence on the probability of graduate school 

enrollment.  The final model is significant, manifesting low to moderate measures of the 

strength of association.  Institution-level predictors (Block 2) seem to improve the 

explanatory power of the model most substantially, though the overall effect is moderate 

(demonstrated by mid-range pseudo R2, Somers’ d, and c statistics).  Assessing the 

influence of individual parameters, most odds ratios (eb) are close to 1.0, indicating that the 

associations with graduate school enrollment are significant, but small. 

 Undergraduate debt has an ambiguous effect on graduate school enrollment.  

Because it does not enter the stepwise regression in Block 2 as a main effects variable, the 

amount of undergraduate debt one acquires by college graduation is not a significant 

predictor of graduate school enrollment by itself.  The amount of undergraduate debt does 

interact individually with the number of dependents upon the respondent, the age of the 

respondent at college graduation, and college tuition.  Because the effect of these 

interactions on graduate school enrollment varies, the overall influence of debt cannot be 

generalized. 
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The only indicator of cultural capital, represented by the interaction of 

undergraduate major with the appreciation of the undergraduate educational investment 

value, has a small, positive effect on graduate school enrollment.  Three categories of 

majors (education, humanities/history, and social science/psychology) have positive 

influences on enrollment when interacting with the construct.  Three other categories of 

majors (humanities/history, business, health professions, other disciplines) have negative 

influences on enrollment when interacting with the respondent's appreciation of the 

investment value of higher education.  These interactions with both engineering and 

math/science majors have non-significant effects on graduate school enrollment. 

 

Discussion 

Analysis of the Conceptual Framework 

 The preceding summaries explain which independent variables and interaction 

terms emerge as most strongly associated with each of the dependent variables.  To 

contextualize these relationships, the following section evaluates the explanatory utility of 

the expanded human capital-based conceptual framework proposed in the first chapter.   

 

Direct Costs 

 The category of direct costs, represented by college tuition and work opportunities 

while enrolled, is a reasonably useful predictor of loan-taking.  Undergraduate tuition has a 

positive, significant influence in the final model of debt acquisition, both by itself and as 

the effect of interaction with other student-level factors, institution-level factors, and 
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attitudinal constructs.  However, tuition matters less for predictions of graduate school 

enrollment.  It is non-significant as a main effects variable, and has varied effects on 

enrollment when interacting with other student-level and institution-level variables.  As 

tuition and hours worked while enrolled increase, indebtedness also tends to rise (β = 0.19, 

p < 0.0001).  High tuition and high loans tend to depress the probability of graduate school 

enrollment (β = -0.08, p = 0.0075).  Moreover, among racial minorities higher college 

tuition actually may improve rates of graduate school enrollment.  This latter effect, 

however, is somewhat small (β = 0.09, p = 0.0001). 

 

Perception of Opportunity Costs 

 The study revealed no clear indicator of the student’s perception of opportunity 

costs, however the respondents’ attitudes towards the time, money, and effort expended in 

pursuit of his or her college education were re-conceptualized via the factor analysis as 

reflective of the investment value of higher education, as were items approximating the 

importance of college for professional opportunities and financial security.  This construct 

is statistically reliable, but by itself is non-significant in a model of debt acquisition.  Its 

influence is revealed through interaction effects only.  Among men, married respondents, 

respondents with higher April 1994 salaries, and respondents with more dependents, the 

appreciation of the investment value of higher education has a positive effect on loan-

taking.  The appreciation of the investment value of higher education is the only construct 

approximating cultural capital to emerge as significant in the subsequent model of graduate 

school enrollment, yet its influence is mitigated by the differential effects of college major. 



 186

 Amount of undergraduate loans was categorized as an indirect cost because, 

generally speaking, loan repayment represents the trade-off of past and future consumption.  

Undergraduate debt is significant in predictive models of enrollment only when interacting 

with college tuition, age at college graduation, and the number of dependents upon the 

respondent.  The former two interaction terms negatively affect the log odds of enrollment, 

but the interaction of loans and age has a more substantial positive effect.  Thus, the effect 

of undergraduate debt on graduate school enrollment remains ambiguous. 

 

Career Expectations 

The study anticipated two latent factors – wage expectations and quality of work-

life balance – to emerge as representative of the respondent's career goals and expectations.  

However, the study could not isolate a reliable indicator of respondents’ wage expectations 

after college.  Because the motivating power of anticipated wages is a cornerstone of 

contemporary human capital theory, the study’s inability to locate such a factor is 

surprising.  This outcome either suggests that there is little evidence that students are 

motivated by future financial gains when making educational investment decisions or that 

the questionnaire items available in the analytic sample do not yield a consistent measure of 

wage expectations. 

 The importance attributed to one’s work-life balance does appear to be latent factor 

among the attitudinal questionnaire items, however its reliability is lower than desired (α = 

0.55).  Parameter estimates should be reviewed with that limitation in mind.  It has 

significant but varying influence on debt acquisition according to observed interaction 
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effects with hours worked while enrolled in college (small negative association) and age at 

college graduation (small positive association).  As either a main effects variable or as an 

interaction effect, the importance of work-life balance has no significant impact on graduate 

school enrollment. 

 

Student Background Factors 

 As already suggested, student background factors together explain a small amount 

of variance in the amount of loans by college graduation.  Identifying as Black or Hispanic 

is significantly and positively associated with loan-taking.  One might assume that these 

effects are due to lower family income, but by itself, family income is not significant in a 

regression model of undergraduate debt.  Also non-significant are the main effects variables 

representing gender, marital status, father’s education, language spoken in the family of 

origin, and the number of dependents upon the respondent.  At the student level, the best 

predictors of loan-taking are interaction effects.  Loan-taking increases where the following 

interactions occur: native English speakers with more dependents, native English speakers 

whose fathers have higher levels of educational attainment, and married respondents with 

higher family income.  Loan-taking decreases where respondents have more dependents 

and a higher family income, where respondents identify as a racial minority and have more 

dependents, where respondents have higher family income and fathers with higher levels of 

educational attainment, and among English speakers who are married.   

 Again, student background factors together explain a small amount of variance in 

log odds of enrollment in graduate school.  Lower levels of educational attainment (high 
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school and college degree attainment levels) among respondents' fathers tend to depress the 

odds of enrollment.  The interactions of gender with father’s educational attainment and the 

language spoken in the respondent's family of origin with age at college graduation also 

have negative effects on the odds of enrollment.  Among student-level predictors, the only 

positive effect on the log odds of enrollment occurs among racial minorities with higher 

family income (β = 0.04, p = 0.0244).  The main effects variables representing family 

income, gender, marital status, ethnicity, language spoken in the family of origin, and the 

number of dependents upon the respondent are non-significant in the model. 

 

Institutional Characteristics 

 Institutional characteristics and college-related experiences have more explanatory 

power in both models than either student-level factors or attitudinal constructs.  The 

conceptual framework limited institutional variables to size and control, but academic and 

work experiences while enrolled in college also are meaningful predictors of post-graduate 

plans.  Among institution-level variables, the strongest associations with loan-taking occur 

among tuition (moderate positive association), job salary after college graduation (moderate 

negative association), majors in health professions and engineering (small negative 

associations, each), and the interaction of tuition and hours worked while enrolled 

(moderate positive association).   

 The best college-level predictors of graduate school enrollment are cumulative GPA 

with a strong positive effect, and field of study, whose effects vary by major.  Majors in 

history, the humanities, social sciences, psychology, education, and public service fields 
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interact with the appreciation of the undergraduate educational investment value to create a 

positive effect on enrollment.  The opposite effect occurs for majors in business, health 

professions, and other disciplines, when controlling for other variables.  The main effects 

variables representing the number of hours worked while enrolled in college, job salary 

after graduation, institutional control, institutional size, and total debt are not significant in 

the stepwise regression model.  Other interaction terms enter the model but their influence 

may be negligible due to odds ratios approximating 1.0 or confidence limiting spanning 1.0. 

 

Indicators of Access to Information 

Bourdieu (1977a, 1977b) conceptualized cultural capital as knowledge, advice, and 

norms transmitted through familial relationships; the compatibility of these traditions with 

those of the social and educational elite help determine the student's interest and success in 

school.  The cultural capital framework was utilized in the present study because it should 

capture the respondent’s family’s value for education, experience with education, and 

ability to navigate the procedures of college and graduate school application and 

enrollment.  Unfortunately, based on the B&B:93/03 sample, the importance of family 

relationships and family support do not emerge from the factor analysis as latent constructs 

embedded in respondents’ expressed values and life goals.   

Attitudes towards past and future educational experiences are significant in both 

models, specifically through interaction effects with student-level and institution-level 

variables, but the influence of family relationships on these attitudes is not demonstrated in 

this analytic sample.   Single item measures representing knowledge resources, skills, and 
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experiences (represented by language spoken in the family of origin, father’s educational 

attainment, and family income) do influence both loan acquisition and the probability of 

graduate school enrollment to varying degrees, but by themselves they do not capture 

student attitudes towards family resources or investment risks. 

 

Summary 

On the basis of these findings, the study recommends adjusting the human capital-

based conceptual framework to highlight the observed effects on the probability of graduate 

school enrollment.  Figure 6 redesigns the framework to reflect these associations and to 

eliminate constructs that were non-significant in the final logistic regression.  Variables and 

interaction effects with odds ratio point estimates of 1.000 are excluded from the graphic, 

even if statistically significant.   
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Figure 6.  Adjusted conceptual map of graduate school enrollment based on the results of the 
logistic regression.   
 
The solid (positive association) and dashed (negative association) lines indicate how the 

main effects variables and interaction terms affect enrollment in graduate school.  Based on 

analyses of the B&B:93/03 sample, this diagram denotes variables representative of college 

loans, family socio-economic status (e.g., father’s educational attainment), student 

achievement and field of study in college, age at college graduation, and the respondent’s 

appreciation of the investment value of higher education.  Though the final logistic 

regression model is significant, its moderate Somers’ d  and pseudo-R2 values require the 

caveat that the model as a whole does not explain all of the variance in the probability of 

graduate school enrollment.   
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Contextualizing the Results within Existing Research 

In terms of research design, analytic sample, and methodology, the present study is 

most similar to research conducted by Perna (2004), Millett (2003), and Mullen, Goyette, 

and Soares (2003).  Perna (2004), using the B&B:93/97 dataset finds that measures of 

cultural capital improve the fitness of a multinomial logistic model of graduate school 

enrollment.  Like the present study, she finds mostly small, but significant effect sizes.  In 

particular, parental education, college GPA, salary potential, and field of study are the most 

important influences on the probability of pursuing post-baccalaureate education.   

 Using the Baccalaureate and Beyond 1993 cohort, Millett (2003) does not 

investigate multi-item attitudinal constructs such as career expectations or importance of 

family relationships, however she does find that satisfaction with one's undergraduate 

major, as a single item measure, is a good predictor of graduate school enrollment.  Like the 

present study, she finds that lower opportunity costs (i.e., lower post-college salary) are 

associated with lower probability of enrollment.  The present study also confirms Millett's 

conclusion that college GPA and college major, bifurcated into pure and applied 

disciplines, have significant influences on enrollment. 

 Compared to the present study, Mullen, Goyette, and Soares (2003) find similar 

patterns of effect by respondents' college GPA and field of study.  Their central conclusion 

is that parent education has a significant influence on graduate school enrollment, though 

the effect differs by degree type.  (The effect is strongest among doctoral level and 

professional students.)  The effect of family background is mostly indirect, expressed 

through the student's career expectations and values.  This suggestion may explain why the 
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present study cannot observe directly student attitudes towards family relationships or the 

influence of those attitudes on debt acquisition or graduate school enrollment. 

 The outcomes of this study challenge conclusions made by other researchers, 

particularly with regard to student background characteristics.  Regarding the influence of 

undergraduate major, the proportion of graduate school enrollment seems to be highest for 

respondents in education and public service disciplines and among social 

science/psychology and humanities/history majors.  This observation contradicts the 

observations made by Ekstrom, Goertz, Pollack, and Rock (1991) and Heller (2001), who 

found students of the natural sciences most likely to enroll.  Contrary to the conclusions 

drawn by Weiler (1991) and Millett (2003), women seem more likely to enroll in graduate 

school, as are unmarried respondents, though this observed effect may be due to the 

mitigating influence of college major or GPA.   

 

Evaluation of the Study Significance 

Influence of Debt 

 The study intended to explore whether and to what degree cultural capital, defined 

and operationalized as the student’s access to decision-making information via family 

relationships, influences college debt acquisition and the relationship between debt and  

graduate school enrollment.  Addressing the question, does debt matter?, one might 

respond, it depends.  In this sample, undergraduate debt as an independent, main effects 

variable has no substantial influence on graduate school enrollment.  However, its 

interactions with three student-level and institution-level predictors do have significant 
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effects on enrollment.  As the respondent’s debt and age at graduation both increase, the log 

odds of enrollment in graduate school also increase.  This effect suggests that loans may be 

especially perceived as financial vehicles enabling continuing education among older 

students.  The opposite relationship manifests when debt interacts with the number of 

dependents on the respondent:  as both debt and the number of dependents increase, the log 

odds of graduate school enrollment decrease.  Among respondents bearing financial 

responsibility for children or other family members, debt may be perceived as a liability 

inhibiting future investments in human capital.  A negative association also is observed 

between the interaction of debt and college tuition and graduate school enrollment.  As one 

acquires more educational debt, in the context of higher tuition, the probability of graduate 

school enrollment declines.  This conclusion has important implications for the future of 

high-tuition/high-aid policies promoted by many colleges, especially elite institutions 

(Winston, 1999; St. John, 1990b). 

 

Influence of Cultural Capital 

The influence of cultural capital on student decision-making also varies.  All three 

constructs treated as representative of cultural capital (importance of professional 

autonomy, appreciation of the investment value of higher education, and importance of 

work-life balance) interact with student-level and institution-level factors with significant 

effects in the regression model of loan-taking.  In this sample, the student’s knowledge of 

and interest in using loans to finance his or her college education influences indebtedness.  

Yet these indicators of cultural capital have less effect when one examines interest in post-
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baccalaureate education: only one construct (appreciation of the investment value of higher 

education) influences graduate school enrollment.  Students who find value in the 

undergraduate investment and who major in disciplines with lower salary potential 

following the bachelor’s degree (and probably incur lower opportunity costs if enrolled) are 

more likely to pursue graduate school.  

Bourdieu’s (1977a, 1977b) conceptualization of cultural capital is predicated on 

familial and especially inter-generational transfers of knowledge and life expectations.  If 

one accepts a single-item measure as indicative of the transfer of family experience, advice, 

and expectations, then father's educational attainment has a significant influence on 

graduate school enrollment, where lower levels of education are inversely associated with 

enrollment.  However, no indicators of student attitudes towards family relationships 

emerged from the exploratory factor analysis, suggesting that either family relationships are 

unimportant in a human capital-based assessment of educational decision-making or that 

this analytic sample is not equipped to estimate their influence.  This outcome suggests that 

social networks (operationalized by Perna [2004] in terms of institutional affiliation), in 

addition to family influences, should be explored as an alternative measure of student 

attitudes towards educational risk and investment. 

To the extent that this dynamic reflects students’ attitudes towards the probable 

investment payoff despite the ever-present uncertainty of market conditions, the model may 

help formulize risk aversion in the context of enrollment.  Because cultural capital 

approximates the student’s level of uncertainty about the probable payoff of an educational 

investment, it may estimate the student’s relative aversion to risk.  However, risk averse 
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tendencies vary, and they are more indicative of a student's level of undergraduate debt than 

of his or her propensity to pursue additional post-baccalaureate education.   

 

Resolving Problems in Existing Literature 

This study was driven by several problems observed in the existing literature on 

undergraduate debt and graduate school enrollment.  First, with the exception of Millett 

(2003), studies of graduate school enrollment tend to avoid investigating predictors of loan-

taking.   Millett's investigation of the antecedents of college debt are limited to chi-square 

analyses of debt by parental educational attainment and family income.  As in the present 

study, the acquisition of debt is influenced by these measures of family socio-economic 

status.  Moreover, because researchers generally have been inattentive to the correlates of 

undergraduate debt, they have not considered the problem of endogeneity (or self-selection 

bias) in graduate school enrollment models (Titus, 2007; Porter, 2006).  According to the 

analysis of this sample, debt acquisition and graduate school enrollment are not influenced 

by the same set of variables, so concerns about the endogeneity of enrollment may be 

settled for now. 

 Second, the literature studying the influence of undergraduate debt on graduate 

school enrollment has produced dramatically inconsistent research outcomes (Perna, 2004; 

Millett, 2003; Ehrenberg, 1991).  When debt is modeled as a main effects variable, this 

study confirms the finding that there is no significant relationship between college debt and 

graduate school enrollment (Nettles, 1989; Weiler, 1991; Schapiro, O’Malley, & Litten, 

1991; Weiler, 1991; Weiler, 1994; Eyerman & Kim, 2000; Heller, 2001).  However, the 
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interaction effects identified here may explain the significant, but divergent associations 

discovered by other studies.  When debt interacts with the respondent’s age at college 

graduation, this study finds a positive effect on enrollment, consistent with other research 

(Murphy, 1994; Sanford, 1980).  Yet interactions between debt and both college tuition and 

the number of dependents upon the respondent are inversely associated with enrollment 

graduate school (Wilder & Baydar, 1991; Fox, 1992; Tsapogas & Cahalan, 1996; Heller, 

2001).  Depending on whether and how one models interactions with undergraduate debt, 

the significance, magnitude, and direction of its association with graduate school 

enrollment vary. 

 Third, these discrepancies also may be attributable to the use of analytic samples of 

different sizes and signaling different periods of educational aid policy.  Because the 

present study enjoys a large, national sample it can identify very small, but significant 

effects.  If other studies utilize much smaller samples (e.g., Millett [2003]), it is possible 

that the researcher incurs type II errors, where inflated p values lead the analyst to reject the 

possibility of significant association.  If there is a significant but small association between 

loans and graduate school enrollment, perhaps studies which find no significant relationship 

have sample sizes too small to catch those effects (Cohen, 1988). 

 Finally, most existing studies of graduate school enrollment overlook the potential 

influence of students’ attitudes towards risk and expectations of the educational investment.  

The preceding section explains and promotes the operationalization of cultural capital, and 

finds that students’ attitudes towards the investment value of higher education are 

influential in a predictive model of graduate school enrollment.  Although family 
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relationships did not emerge as a latent construct in this analytic sample, the study does 

establish a theoretical and methodological foundation from which future studies may 

operationalize and evaluate the influence of cultural capital. 

 

Recommendations 

Study Limitations 

Chapter 1 anticipated contributions both to theory and to practice.  It is fitting that, 

at the conclusion of the dissertation, the study explains how the outcomes of the statistical 

analyses can inform ongoing research and the development of public policy and 

institutional practice.  Before one can propose suggestions for future research, however, it is 

important to acknowledge and explain the limitations and delimitations of the current study.  

In general, these limitations are the natural consequence of, first, using secondary source 

data and, second, narrowing the research questions.   

 

Conceptual Framework 

 First, with regard to the study's conceptual framework, the addition of indicators of 

cultural capital to the traditional human capital model was proposed as a potential 

improvement to existing measurement models.  Quantitative research, however, is an 

incrementalist enterprise, and generally it does not encourage theory-building.  In practice, 

quantitative researchers tend to test deductively the applicability and predictive power of 

existing models, rather than inductively propose new theories of student behavior via data 

mining techniques.  Recognizing this disposition, the present study closely examined the 
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measurement models utilized by Perna (2004), Millett (2003), Mullen, Goyette, and Soares 

(2003), and others, and adjusted the conceptual framework to include measures of cultural 

capital already established as potentially credible predictors of both dependent variables. 

 Second, the operationalization of risk aversion was derived from literature in the 

fields of economics and the economics of education.  The study intentionally excluded risk-

specific insights from psychology and allied disciplines for two reasons.  First, the central 

tenet of the espoused conceptual framework, human capital theory, originally was grounded 

in notions of economic productivity.  Subsequent reformulations applied such productivity 

enhancements to theories of individual decision-making in an economic context.  Second, 

the body of literature discussing risk in an economic context is better developed, and it 

includes experimental design research as well as studies of national, secondary source data. 

 

Research Design and Methodology 

 The study acknowledges several limitations pertaining to its research design and 

methodology.  First, as discussed in the summary of the factor analysis, the EFA did not 

produce any latent factors representing family relationships or support.  Readers who wish 

to extrapolate the potential influence of family-based cultural capital must evaluate the 

influence of single-item measures, such as father's education, family income, and native 

language.  While these are informative of the relationship between specific student 

background factors and the dependent variables, they cannot approximate the student's 

attitude toward the importance of family relationships.   
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 Second, tests of construct reliability show a low alpha coefficient for one of the 

factors identified via the EFA.  The preceding chapter provides some justification from the 

statistics literature for the retention of this construct for further analysis, particularly in 

exploratory research like the present study.  Nevertheless, there is lower than desired 

evidence of construct reliability for the importance of work-life balance (α = 0.55).  

Although all three factors are moderately associated with college debt, the only construct 

associated with graduate school enrollment presents acceptable evidence of reliability 

(appreciation of the undergraduate investment value, α = 0.77).   

 Third, at the recommendation of Astin (1991), stepwise regression was used in a 

blocked fashion to estimate whether sequential additions of student-level variables, 

institution-level variables, and cultural capital constructs improve the explanatory power of 

the two models.  However, as a model selection technique, stepwise logistic regression 

occasionally is criticized as a non-specific, number-driven methodology operating in the 

absence of theory (Menard, 1995; Judd & McClelland, 1989).  In this study, the blocking 

technique upholds the basic conceptual framework, and determines the selection and 

rejection of variables only within blocks.  This integrated approach to regression analysis 

accommodates the a priori framework specified by the researcher but also permits the 

statistical selection of variables in each block that contribute most effectively to the 

predictive power of the model.  In effect, by running within the conceptual framework, 

blocked regression avoids random data mining.   

 Fourth, the study anticipated that the Baccalaureate and Beyond questionnaire may 

have difficulty measuring students' attitudes and beliefs about educational opportunities.  
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As already mentioned in this chapter, the EFA identified three factors, but only two meet 

commonly accepted thresholds of construct reliability.  Moreover, these factors do not 

include an expected latent construct reflecting the importance of family relationships.  

Perna’s (2004) suggestion that measures of cultural capital can improve predictive models 

of graduate school enrollment still is conceptually attractive, however researchers must be 

attentive to the attitudinal measures available in their selected analytic samples.   

 Finally, because the questionnaire tries to capture behaviors and attitudes among a 

cohort of graduates who completed college in the early 1990s, its representativeness among 

later Generation Y and Millennial cohorts, of whom close parental relationships is a 

defining characteristic (Howe, Strauss, & Matson, 2000), may be limited.  Each generation 

of graduates may manifest varying learning styles, career goals, and family relationships, 

and these students pass through the college experience at different periods of federal 

financial aid policy and state appropriations to higher education.  Fortunately, the breadth 

of the sample enables greater adaptability to a variety of students and institutional 

environments; the study's generalizability is reinforced by its large, national sample (Runkel 

& McGrath, 1972).  Because the results of this study are based on the analyses of the 

B&B:93/03 sample, and are consistent with other analyses of the B&B:93 graduates (Perna, 

2004; Millett, 2003; Mullen, Goyette, & Soares, 2003), there is evidence that the model is 

generalizable to different cohorts of students.   
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Variables 

 Considering the modest model strength statistics identified in chapter 4 (Model 1:  

R2 = 0.1676; Model 2:  Somers' d = 0.318), a variety of other variables may have 

meaningful associations with both undergraduate debt and graduate school enrollment.  

However, the study intentionally excluded several sets of variables due to either the 

limitations of the analytic sample or the necessity of simplifying the regression analyses.  

First, because such measures are not available in the B&B:93/03 sample, the study does not 

address the economic conditions at the time of college graduation or graduate school 

enrollment.  Hypothesizing that enrollment will increase when students' perceptions of 

opportunity costs decrease, specific labor market conditions, such as high unemployment or 

stagnant wages, may draw larger numbers of students to pursue education.  Second, the 

study does not address graduate-level incentives, such as tuition remission, stipends, and 

research assistantships, all of which may vary by discipline and institutional type and in 

terms of the amount of benefit.  Because these financial and professional incentives may 

affect the student's perception of direct and opportunity costs incurred while enrolled, these 

measures may be strongly associated with graduate school aspirations.  Unfortunately, the 

B&B:93/03 does not offer quality indicators of these benefits.  Third, the study excludes 

professional school enrollment from the graduate school dependent variable because the 

study expected that the career expectations associated with law, medical, and business 

school would be different from those of graduate study, in general.   
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Recommendations for Future Research 

 The limitations and delimitations of the study are tied closely to recommendations 

for future research.  This section suggests enhancements to the study that may improve its 

precision, generalizability, or predictive power.  It separates its recommendations into those 

pertaining to alternative conceptual frameworks, research design and methodology, and 

variables. 

 

Conceptual Framework 

 As noted earlier, the study does not consider conceptual insights from the fields of 

psychology or student development theory.  Theories of motivation and self-agency may be 

useful schemes through which to assess attitudes towards risk, investment, and educational 

opportunity.  Future studies interested in operationalizing variations in risk aversion, 

particularly with regard to educational decision-making, may choose to investigate 

expectancy theory (Vroom, 1964; Porter & Lawler, 1968; Lawler, 1971), attribution theory 

(Heider, 1958; Bern, 1972; Weiner, 1974), or motivation theory (Herzberg, 1966) as 

alternative conceptual models. 

 

Research Design and Methodology 

 Researchers in the field of economics have developed a relatively robust literature 

documenting the predictors of risk aversion and its effects on a variety of personal and 

professional endeavors.  Acknowledge the difficulty of estimating an emotional state from 

secondary data Kodde (1986) and Hartog, Ferrer-i-Carbonell, and Jonker (2002) developed 
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experimental designs to measure more directly how individuals express risk aversion in 

decision-making processes.  Because experimental design generally is recognized as the 

gold standard of research methodologies (Titus, 2007), education researchers should 

consider applying experimental design or approximations of it, such as propensity score 

matching (Porter, 2006), to questions of enrollment, retention, and persistence. 

  The study discourages the use of single item measures to assess attitudinal 

constructs, such as Perna's (2004) conclusion that parent educational attainment is 

indicative of the intra-family transfer of educational goals and information.  This reliance 

on single item measures, rather than multi-item matrices tested for construct reliability, may 

be due to the difficulty of estimating attitudes in a secondary dataset.  Along those lines, 

future research on this topic may find more flexibility developing and testing a new survey 

instrument.  Such research likely would lose the benefits of a large, national sample, but it 

would permit the inclusion of intentionally-designed multi-item matrices assessing the 

attitudinal constructs of interest. 

 In general, it is good practice to cross-validate the resulting prediction models with 

other datasets (Peng & So, 2002).  Because this study’s extension of human capital theory 

is not broadly established within higher education research, it may be useful to evaluate the 

final model using other datasets.  As additional follow-ups of the B&B:2000/01 are 

compiled, future studies should replicate this or similar research to estimate predictors of 

undergraduate debt and graduate school enrollment for more recent cohorts of college 

graduates.  In particular, the annual report of the National Survey of Student Engagement 

(2007) suggests that students’ contact with parents and guardians while enrolled in college 
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is increasing; therefore, the influence of cultural capital may be more clearly visible among 

newer cohorts of college matriculates.  Finally, although it was discovered not to affect the 

present study, future research should remain attentive to the possibility of endogeneity 

among independent variables. 

 

Variables 

 Because the explanatory power of both models is moderate, other variables not 

explored in the present study may be useful supplements to future studies of undergraduate 

debt and graduate school enrollment.  First, with regard to debt acquisition, the intuitive 

assumption that loan-taking occurs only among students with lower family assets and 

students paying higher tuition is incorrect.  In terms of financial resources, measures of 

family income may be limited approximations of the student's access to funds.  Although 

there is little published research on the subject, parents and families actually may be willing 

to contribute less to the cost of the student's tuition than they are able (Steelman & Powell, 

1991).  A more accurate measure of the family's real or expected financial contributions, 

independent of net income, may measure the association between financial resources and 

indebtedness more effectively.  Also at the family level, the present study does not address 

the relevance of family members' experience with college enrollment and finance.  Future 

studies that are concerned with the influence of cultural capital may wish to consider how 

current the shared advice and norms actually are.   

 Other observers may be interested in the growing reliance on private loans and 

credit card debt to finance the costs of one’s education and lifestyle choices.  The higher 
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costs of these financial tools, compared to subsidized federal loans, may have significant 

long-term financial consequences.  However, because the trend is somewhat recent, few 

scholarly publications have investigated the predictors of private loan usage.  If the trend 

continues the relatively high cost of such loans may exacerbate the effect of debt on post-

baccalaureate education (American Council on Education, 2007; Cunningham, McSwain, & 

Price, 2006). 

 The present study does not consider high school factors, such as access to guidance 

counselors and other academic support personnel, the type of secondary school from which 

the student graduates, and the community resources and networks available.  Understanding 

these formative environments may help explain the development of future college 

matriculates' life goals and expectations.  The Baccalaureate and Beyond is not equipped to 

estimate the influence of access to informational resources at the high school level, however 

the Beginning Post-secondary Students (BPS) survey, also managed by the National Center 

for Education Statistics, is a possible source of information on pre-college attitudes and 

behaviors for 1990, 1996, and 2003 college matriculates. 

 In the same vein, the BPS may enable analyses of college students’ development, 

including self-reflections on their locus of control and orientation to the future.  Moreover, 

it offers some measures of the influence of students' peer groups and their collective 

attitudes toward education and the function of debt.  As already discussed in this chapter, 

this body of research requires better measures of social capital and social networking 

(Coleman, 1990; Putnam, 2000), which may be enabled by BPS:03/06 questionnaire items 
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estimating the quality of relationships with faculty and peers while enrolled in secondary 

school and indices of social integration while in college. 

 To enhance the study of graduate school enrollment, the study recommends 

exploring the effects of undergraduate institutional selectivity, assuming that more selective 

colleges tend to produce graduates who attribute more value to education than students at 

less selective schools (Mullen, Goyette, & Soares, 2003; Millett, 2003).  Moreover, 

institutional pedagogy, which reflects the orientation of the undergraduate institution with 

respect to research and post-baccalaureate training and may be operationalized via Carnegie 

classifications, may help explain why some students experience easier transitions to 

graduate education (Mullen, Goyette, & Soares, 2003).   

 In addition to studying student background factors and undergraduate experiences, 

future research should explore graduate-level enrollment incentives.  Graduate school 

financial aid may be a strong predictor of enrollment (Millett, 2003), as fellowships and 

assistantships assuage the direct costs associated with continuing education.  Additionally, 

to assess the opportunity costs perceived by potential graduate school enrollees, future 

studies need better estimates of the economic conditions in which the decision occurs.  

Opportunity costs also may be approximated by enrollees' estimated time to graduate 

degree.  Prolonged degree completion may induce the perception of greater opportunity 

costs, including lost income, delayed savings and investment, and delayed home ownership.   

 These predictors, however, likely affect enrollment differently, depending on the 

type of degree program to which the student aspires.  This possibility compels the 

differentiation of Masters and doctoral-level students into unique dependent variables in 
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separate measurement models.  The preceding chapter assessed the degree to which Masters 

and doctoral-level students deviate with respect to key predictors, and finds only negligible 

differences.  However, independent models would be able to compare possible differences 

in model significance and regression coefficients. 

 Finally, because the existing literature on graduate school enrollment does not 

provide meaningful guidance about likely interaction effects, all possible interaction terms 

were included in both regression models.  Future research may wish to extend a review of 

the higher education literature to address the interaction effects observed here.  In 

particular, previous work may be able to explain why such interactions occur and to 

contextualize the influence of these interactions for studies of graduate school decision-

making.  For example, the interaction of family income and marital status has one of the 

largest positive effects on loan-taking.  One would assume that the shared financial 

resources enabled by the marital partnership would reduce the need for educational loans.  

However, this interaction may not represent the necessity of loans among married 

individuals with higher incomes, but rather signal the couple’s conviction that, compared to 

other means of financing college tuition, federal loans have the greatest perceived financial 

pay-off. 

 

Recommendations for Education Policy 

 Chapter one situated the problem of debt and graduate school enrollment within the 

socio-political intersection of rising student demand and the rising costs of instruction and 

administrative services.  It is appropriate that the study now revisits the problem through 
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recommendations for future education policy.  These remarks are differentiated according 

to their sphere of influence: suggestions for macro-economic policy and suggestions for 

education leaders.  Because the development of human capital has potential benefits for 

both society (Becker, 1964; Kendrick, 1961; Schultz, 1961; Abramovitz, 1956; Fabricant, 

1959) and private citizens (DesJardins & Toutkoushian, 2005; Ehrenberg, 1991), public 

policies intended to promote graduate education must be attentive to both interests. 

 

Society-level 

 At the macro-level, many observers suggest that higher education must prepare a 

diverse population to participate in an interdependent, heterogeneous, and global society 

(Forest, 2002; Colvin, 2007).  As the Baby Boom generation approaches retirement, there 

exist even stronger concerns that society should produce a work force able to replace the 

skills lost to the attrition of the Baby Boomers.  This wave of social security-eligible 

workers, approaching 78 million individuals by 2008 (United States Government 

Accountability Office, 2006), may precipitate a nation-wide “brain drain” where, in the 

aggregate, skills critical to the competitiveness of American industry are lost.  According to 

Dohm (2000), teachers and nurses are among the occupations in greatest need of 

replacement workers over the next ten years.  Demographers predict that immigrants, 

particularly Hispanic and Asian immigrants, will step into many of these positions.  

Because these ethnic groups tend to be younger, on average, they have the best opportunity 

to replace the skills lost as the current workforce ages and withdraws from the labor market 

(Fullerton, 1997).   
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In these circumstances, federal policies seeking to promote graduate education 

should focus on several associations identified in the present study.  First, the study did not 

find any strong association between ethnicity and graduate school enrollment; however, 

Black and Hispanic students tend to acquire higher levels of debt.  To the extent that debt 

has a depressing influence on aspirations to post-baccalaureate education at higher cost 

institutions, federal policies should continue expanding the Pell grant and Stafford/PLUS 

loan programs relative to the rising cost of college tuition.  Such funding, on the whole, 

may reduce the direct and indirect costs and increase the perceived benefits of post-

baccalaureate education for the growing body of students (i.e., minority and immigrant 

students) most readily available to meet these labor needs.   

Second, education policy should improve the accessibility of subsidized loans to 

older, non-traditional students.  Older cohorts of college graduates are mostly likely to levy 

their undergraduate educational debt into further educational investment.  Purveyors of 

federal loans, such as Sallie Mae, may be advised to publicize loan programs outside of the 

traditional domains and make application materials available in locations and in formats 

accessible by non-traditional students.   

In general, consumers of higher education need clear, unbiased information about its 

immediate and longer-term costs.  The American Council on Education (2007) argues that 

many students who are eligible for subsidized federal loans do not bother applying for aid 

perhaps because the application procedures are perceived to be too onerous.  These students 

tend to take higher cost private loans instead, which are not subsidized during enrollment 

and which tend to have higher interest rates.  The procedures by which applications for 
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federal aid are made, such as the Free Application for Federal Student Aid (FAFSA) form, 

could be simplified or disseminated with clearer instructions to be more accessible to 

students in need and their parents or guardians.  

Third, students from business and health professions majors are least likely to enroll 

in graduate school, probably because the opportunity costs incurred by foregoing immediate 

employment are high.  Government agencies could help facilitate communication between 

business leaders and institutions of higher education with regard to the needs of future labor 

markets and, in this case, the labor market value of a graduate degree.  College graduates in 

business or health professions may make uninformed assumptions about the potential worth 

of graduate education, whereas better coordination between policy-makers, industry, and 

higher education could improve the information available to potential enrollees.  (Because 

this study does not consider the antecedents of enrollment in professional education, such as 

medical training or business school, it cannot speculate as to the relationship between 

perceived opportunity costs and the long-term investment pay-off.) 

Fourth, college tuition is the single best predictor of undergraduate debt.  

Institutions of higher education bear some responsibility for maintaining cost-minimization 

strategies, however, state policy makers also must consider the implications of continuing 

to reduce subsidies to publicly-supported colleges and universities.  If the development of a 

highly skilled labor force, of similar or better quality than the graduates produced by 

economic competitors, is as important as some observers argue, policy makers and tax 

payers must own up to the necessary fiscal trade-offs. 
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Institution-level 

This study attributes much of the observed variance in both loan-taking and 

graduate school enrollment to institution-level factors.  The most notable predictor of debt 

is college tuition, which also interacts with debt to impact graduate school enrollment 

negatively.  The high-tuition/high-aid strategy utilized by many elite colleges (for instance, 

Harvard announced in November 2007 that full tuition remuneration would be available to 

students from lower income families) may have the effect of handicapping students who are 

not eligible for institutional subsidies.  This approach may attract the brightest students 

among lower-income families, but it also compels a tuition arms race between institutions – 

and the average student ends up paying significantly more in tuition (Winston, 1999; 

Bowen & Bok, 1998).  This study does not investigate college budgetary priorities, but if 

the current trend of spiraling administrative and facilities spending continues (Titus, 2006; 

Paulsen, 2000), colleges may price themselves out of reach for many student-consumers.   

 In addition to managing costs, institutions can implement programs to facilitate the 

transition from college to graduate-level study.  The current study hypothesized that family-

based cultural capital may contribute to students' familiarity with and expectations of higher 

education.  These goals also may be encouraged by exposure to the research, teaching, and 

service activities associated with graduate education while the student is enrolled in college.  

Purposive fellowship programs may enhance undergraduate students' understanding of the 

nature of graduate school as well as the application process.  (Universities may offer 

summer or academic year “pipeline” programs to expose students to research opportunities 

and methodologies.  For example, the Ralph Bunche Summer Institute, housed at Duke 
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University, invites underrepresented minority undergraduates to participate in graduate-

level social science and research methodology courses with the goal of increasing the 

number of minorities entering graduate study in the social sciences.  The Howard Hughes 

Research Fellows Program, also at Duke, enables undergraduates in the life sciences to 

participate in faculty-mentored research at a major research-extensive university.)  As 

formalized networks, these opportunities may be especially influential among students with 

lower GPAs and among students whose major fields of study, such as business or health 

professions, tend not to promote graduate education.   

 

Concluding Remarks 

The globalization and increasing competitiveness of business and industry demand 

that all qualified persons interested in specialized training find sufficient incentive to pursue 

those educational programs.  These incentives include lower debt burdens leaving college 

(made possible by the wider availability of grants and low cost, subsidized loans), lower 

perceived opportunity costs while enrolled in graduate school, and more benefits in the 

labor market.  Policy makers, business leaders, and institutions of higher education share 

the responsibility of aligning the private interests of individual citizens with those of the 

public.  The future of college grant and loan programs should be discussed not only in 

terms of the immediate costs to students and taxpayers, but also with respect to the benefits 

of increasing and diversifying the stock of human capital for all levels of the economy.   

 However, this study questions the accessibility of graduate education among 

American college graduates, evaluating whether undergraduate loans have the effect 
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intended by Astin (1975) and others of enhancing students’ educational and life 

opportunities.  In this context, educational debt is neither good nor bad.  Rather, given that 

the acquisition of educational debt can have a negative effect on future educational plans, 

the study suggests that student loans may contribute to the replication or perpetuation of 

social inequalities, at least in terms of educational opportunity.  Federal loans may improve 

access to college (Baum & O'Malley, 2003; Perna, 2000; Fossey & Bateman, 1998), but if 

they also contribute to long-term financial paralysis, one indicator of which is the voluntary 

forfeiture of additional education, the success of these loan programs becomes more 

questionable. 

The Commission on the Future of Higher Education recently published a report 

highlighting four areas of concern for education policy (United States Department of 

Education, 2006).  They include access, affordability, instructional quality, and public 

accountability.  This study hypothesizes that affordability improves access to both the 

undergraduate and graduate education.  Higher education must achieve a balance between 

sustaining instructional quality and improving the affordability of a college education, and 

do so in an environment of increasing public scrutiny.  By framing the problem of college 

affordability in terms of its consequences for graduate educational opportunities – and by 

introducing the variability of expectations and access to information as potentially powerful 

influences on educational decision-making – this study hopes to stimulate future 

conversations about this important topic.   
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Appendix B:  Operationalization of Dependent and Independent Variables 

Original 
Variable 
Label 

Definition Original 
operationalization 

Measurement New variable label Revised codes 

Dependent Variable (1) 
TOTLOANR Total amount of all 

loans, federal, state, and 
institutional, acquired by 
the respondent by 1993. 

Continuous 
-3 indicates a missing 
value 

Continuous, single 
item measure 

N/A N/A 

Dependent Variable (2) 
B3ENRAT This variable shows the 

respondent's graduate 
degree attainment status 
and graduate enrollment 
status. 

0 = No graduate enrollment 
1 = Attained terminal 
master’s degree 
2 = Attained first-professional 
degree 
3 = Attained doctoral degree 
4 = Currently enrolled 
master’s 
5 = Currently enrolled first 
professional 
6 = Currently enrolled 
doctorate 
7 = No attainment, previously 
enrolled 
-4 and -9 indicate missing 
values 

Dichotomized, 
single item 
measure 

B3ENRAT_new 0 = No enrollment 
in graduate school
1 = Enrollment in 
graduate school 
 

Independent Variables 
RETHNIC This variable provides 

the race and ethnicity of 
the respondent. 

1 = American Indian / 
Alaskan Native 
2 = Asian or Pacific 
Islander  
3 = Black, non-Hispanic 
4 = Hispanic 
5 = White, non-Hispanic 
-2 and -9 indicate 
missing values 

Categorical, 
dummy coded 
 
Single item 
measure 

RETHNIC_new 0 = White, non-
Hispanic 
1 = Black, non-
Hispanic 
2 = Hispanic 
3 = Asian or 
Pacific Islander 
4 = American 
Indian / Alaskan 
Native 

GENDER This variable provides 
the gender and ethnicity 
of the respondent. 

1 = Male  
2 = Female 
-1 and -3 indicate 
missing values 

Dichotomized, 
single item 
measure 

GENDER_new 0 = Female 
1 = Male 

CCAGEBA This variable indicates 
the respondent’s age at 
college degree 
completion. 

Continuous 
-2 and -9 indicate 
missing values 

Continuous, single 
item measure 

N/A N/A 

SMARITAL This variable indicates 
the respondent's marital 
status, as reported on, in 
order, of priority, 
financial aid application 
forms from the CADE 
data set (see APPFORM 
for more information), 
and the student 
questionnaires from the 
CATI data set.  

1 = Not married 
2 = Married 
3 = Separated  
-1 and -3 indicate 
missing values 

Categorical, 
dummy coded 
 
Single item 
measure 

SMARITAL_new 0 = Not married 
1 = Married 

TOTNUMDP This variable indicates 
the number of 
dependents the 
respondent and/or 
spouse/partner 
supported in 1993  
Dependency is defined 
as a person receiving 
more than half of his or 
her support from the 
respondent. 

1 = 1  
2 = 2  
3 = 3  
4 = 4  
5 = 5 
6 = 6  
7 = 7 
9 = 9  
10 = 10  
12 = 12 
13 = 13  
14 =  14 
-7, -8, and -9 indicate 
missing values 

Interval / 
continuous 
Single item 
measure 

N/A N/A 
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APPENDIX B, continued 

Original 
Variable 
Label 

Definition Original 
operationalization 

Measurement New variable label Revised codes 

GPACUM Student-reported grade 
point average.  If 
students indicated a 
grading scale other than 
a 4-point scale (CATI 
variable GPASCAL), 
grades were converted 
to a 4-point scale. 
Resulting 4-point scale 
grades were multiplied 
by 100 to produce an 
integer scale ranging 
from 0 to 400. 

Continuous 
-1, -2, -7, -8, and -9 
indicate missing values 

Interval / 
continuous 
Single item 
measure 

N/A N/A 

BAMAJOR BAMAJOR identifies a 
respondent's 
undergraduate major 
field of study. 

1 = Business and 
management 
2 = Education 
3 = Engineering 
4 = Health professions 
5 = Public affairs/social 
services 
6 = Biological sciences 
7 = Math & science  
8 = Social science  
9 = History 
10 = Humanities 
11 = Psychology 
12 = Other 
-2 and -9 indicate 
missing values 

Categorical, 
dummy coded 
 
Single item 
measure 

BAMAJOR_new 0 = Education 
and public svcs. 
1 = Other 
2 = Business 
3 = Engineering 
4 = Health 
professions  
5 = Math & 
science  
6 = Social 
science and psy. 
7 = Humanities 
and history 
 

ENRLCATB Cross tabulation of 
school size and control 
indicates institutional 
size. 

1 =  Public, under 1,000 
enrolled  
2 =  Public, 1,000-2,499  
3 =  Public, 2,500-4,999 
4 =  Public, 5,000-9,999  
5 =  Public, 10,000-
19,999  
6 =  Public, 20,000 +  
7 =  Private, non-profit, 
under 1,000  
8 =  Private, non-profit, 
1,000-2,499 
9 =  Private, non-profit, 
2,500-4,999 
10 =  Private, non-profit, 
5,000-9,999  
11 =  Private, non-profit, 
10,000 +  
12 =  Private, for-profit, 
under 300 
13 =  Private, for-profit, 
300-999 
14 =  Private, for-profit, 
1,000 +  
-1 indicates a missing 
value  

Categorical, 
dummy coded 
 
Single item 
measure 

ENRLCATB_size 0 = more than 
20000 
1 = 0 to 4999 
2 = 5000 to 9999 
3 = 10000 to 
19999 
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APPENDIX B, continued 

Original 
Variable 
Label 

Definition Original 
operationalization 

Measurement New variable label Revised codes 

ENRLCATB Cross tabulation of 
school size and control 
indicates institutional 
size. 

1 =  Public, under 1,000 
enrolled  
2 =  Public, 1,000-2,499  
3 =  Public, 2,500-4,999 
4 =  Public, 5,000-9,999  
5 =  Public, 10,000-
19,999  
6 =  Public, 20,000 +  
7 =  Private, non-profit, 
under 1,000  
8 =  Private, non-profit, 
1,000-2,499 
9 =  Private, non-profit, 
2,500-4,999 
10 =  Private, non-profit, 
5,000-9,999  
11 =  Private, non-profit, 
10,000 +  
12 =  Private, for-profit, 
under 300 
13 =  Private, for-profit, 
300-999 
14 =  Private, for-profit, 
1,000 +  
-1 indicates a missing 
value  

Categorical, 
dummy coded 
 
Single item 
measure 

ENRLCATB_control 0 = Public 
1 = Private, non-
profit 
2 = Private, for-
profit 

TUITION The actual amount of 
tuition charged the 
student for the terms 
attended, as reported by 
the institution or student. 

Continuous 
-1, -3, and -9 indicate 
missing values 

Continuous, single 
item measure 

N/A N/A 

EMWKHR4 Average hours 
work/week while 
enrolled 

Continuous 
-7, -8, and -9 indicate 
missing values 

Continuous, single 
item measure 

N/A N/A 

AJOBSAL This variable indicates 
the respondent's job 
salary as of April, 1994. 

Continuous 
-1, -7, -8, and -9 indicate 
missing values 

Continuous, single 
item measure 

N/A N/A 

Attitudinal construct 
Consideration of opportunity costs 

B3UGWRA This variable indicates 
the respondent’s 
perception of the 
opportunity cost of 
wages possible after 
college graduation.  The 
questionnaire asked, 
“was your 
undergraduate 
education worth the 
financial cost of earning 
the degree?” 

0 = No  
1 = Yes  

Dichotomized 
Multi-item variable 

B3UGWRA_new 0 = No  
1 = Yes  

B3UGWRB This variable indicates 
the respondent’s 
perception of the 
opportunity cost of 
wages possible after 
college graduation.  The 
questionnaire asked, 
“was your 
undergraduate 
education worth the 
amount of time required 
to earn the degree?” 

0 = No 
1 = Yes  

Dichotomized 
Multi-item variable 

B3UGWRB_new 0 = No  
1 = Yes  
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APPENDIX B, continued 

Original 
Variable 
Label 

Definition Original 
operationalization 

Measurement New variable label Revised codes 

B3UGWRC This variable indicates 
the respondent’s 
perception of the 
opportunity cost of 
wages possible after 
college graduation.  The 
questionnaire asked, 
“was your 
undergraduate 
education worth the 
level of effort required to 
earn the degree?” 

0 = No 
1 = Yes  

Dichotomized 
Multi-item variable 

B3UGWRC_new 0 = No  
1 = Yes  

RATEPLAC This variable indicates 
the respondent’s 
perception of the 
opportunity cost of 
wages possible after 
college graduation.   The 
questionnaire asked, 
“did you consider job 
placement rate in 
deciding to attend your 
BA institution?” 

0 = No 
1 = Yes  
-1, -3, and -9 represent 
missing values 

Dichotomized 
Multi-item variable 

RATEPLAC_new 0 = No  
1 = Yes  

PROSTA94 This variable crosses 
graduates' perceptions 
of whether their April 
1994 job required a 
bachelor's degree and 
whether their April 1994 
job had career potential. 
It is intended to measure 
the professional status 
of the April 1994 job. 

1 = No degree needed, 
not much career potential 
2 = No degree needed, 
possible career potential 
3 = No degree needed, 
definite career potential 
4 = Degree required, not 
much career potential  
5 = Degree required, 
possible career potential 
6 = Degree required, 
definite career potential 
-1 and -2 indicate 
missing values 

Categorical, 
dummy coded 
 
Multi-item variable 

PROSTA94_new 0 = Degree not 
required for job 
1 = Degree 
required for job 

Attitudinal construct 
Career expectations 
(Expected factors are "Quality of work/life balance" and "Importance of income") 
CHOICE02 This variable indicates 

the value the respondent 
places on wages.  It 
asks, “What factors are 
important to you in 
determining the type of 
work you plan to do in 
the future:  Good income 
to start.” 

0 = No  
1 = Yes  
-7, -8, and -9 represent 
missing values 

Dichotomized 
 
Multi-item variable 

CHOICE02_new 0 = No  
1 = Yes  

B3UGPRC For which of the 
following aspects of your 
life now would you say 
your undergraduate 
education was very 
important preparation?  
Establishing your 
financial security 

0 = Not very important  
1 = Very important  
-3, -4, and -7 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

B3UGPRC_new  0 = Not very 
important 
1 = Very 
important  

G97E Being successful in his 
or her line of work is 
important to the 
respondent 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97E_new 0 = No  
1 = Yes  

G97F Importance of being able 
to find steady work 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97F_new 0 = No  
1 = Yes  
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APPENDIX B, continued 

Original 
Variable Label 

Definition Original 
operationalization 

Measurement New variable label Revised codes 

G97C Importance of being 
well-off financially 

1 = Yes 
2 = No  
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97C_new 0 = No  
1 = Yes 

F97G Importance of finding 
intellectually challenging 
work 

0 = No 
1 through 7 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97G_new 0 = No  
1 = Yes  

F97E Importance of prestige 
or status in the 
respondent's current or 
future work 

0 = No 
1 through 8 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97E_new 0 = No  
1 = Yes  

F97K Importance of having the 
ability to travel in one's 
work 

0 = No 
1 through 11 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97K_new 0 = No  
1 = Yes  

F97I Importance of having 
interactions with one's 
coworkers 

0 = No 
1 through 11 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97I_new 0 = No  
1 = Yes  

F97H Importance of having 
freedom to make own 
decisions in the 
workplace 

0 = No 
1 through 10 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97H_new 0 = No  
1 = Yes  

F97J Importance of doing 
work independently of 
others 

0 = No 
1 through 13 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97J_new 0 = No  
1 = Yes  

G97J Importance of having 
leisure time 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97J_new 0 = No  
1 = Yes  

F97M Importance of having 
time for things not work-
related 

0 = No 
1 through 13 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97M_new 0 = No  
1 = Yes  

Attitudinal construct 
Degree of cultural capital or perceptions of access to decision-making information 
(Expected factors are "Degree of valuing additional education" and "Degree of valuing family relationships") 
FATHEDUC This variable indicates 

the highest grade or level 
of education that the 
respondent’s father/male 
guardian completed. 

1 =  Less than high school  
2 =  GED 
3 =  High school graduation  
4 =  Less than 1 year  
5 =  1 year but less than 2 
years  
6 =  2 years or more   
7 =  Less than 2 years of 
college   
8 =  Associate's degree  
9 =  2 or more years of 
college  
10 = Bachelor's degree  
11 = Master's degree 
12 = First professional 
degree 
13 = Other advanced degree 
14 = Doctorate (PhD, EdD)  
-1, -3, and -9 indicate 
missing values 

Categorical, 
dummy coded 
 
Single item 
measure 

FATHEDUC_new 0 = Bachelor’s 
degree 
1 = less than 
high school 
2 = High school 
diploma or GED 
3 =  Some 
college, 
Associate’s 
degree, or 2 or 
more years of 
college 
4 = Master’s or 
professional 
degree 
5 = Doctorate  
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APPENDIX B, continued 

Original 
Variable Label 

Definition Original 
operationalization 

Measurement New variable label Revised codes 

B3UGPRA For which of the 
following aspects of your 
life now would you say 
your undergraduate 
education was very 
important preparation?  
Work and career 

0 = Not very important  
1 = Very important  
-3, -4, and -7 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

B3UGPRA_new  0 = Not very 
important 
1 = Very 
important  

B3IMPGR Which of the following 
factors [are/were] very 
important to you in your 
[current/most recent] 
job?  Your graduate 
education 
 
(The question was 
asked of all respondents 
who had worked since 
1997, regardless of 
graduate enrollment 
status.) 

0 = Not very important  
1 = Very important  
-3, -4, and -7 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

B3IMPGR_new  0 = Not very 
important 
1 = Very 
important  

B3IMPUG Which of the following 
factors [are/were] very 
important to you in your 
[current/most recent] 
job?  Your 
undergraduate 
education 

0 = Not very important  
1 = Very important  
-3, -4, and -7 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

B3IMPUG_new  0 = Not very 
important 
1 = Very 
important  

G97B Importance of being able 
to influence the political 
structure 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97B_new 0 = No  
1 = Yes  

G97A Importance of becoming 
an authority in the 
respondent's career or 
field 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97A_new 0 = No  
1 = Yes  
 

G97G Importance of being a 
leader in the community 

1 = Yes 
2 = No  
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97G_new 0 = No  
1 = Yes  

F97L Importance of 
establishing roots in the 
community (not having 
to move often) 

0 = No 
1 through 13 = Yes 
-3 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

F97L_new 0 = No  
1 = Yes  

G97K The respondent 
considers it important to 
have children 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97K_new 0 = No  
1 = Yes  

G97H The respondent 
considers it important to 
live close to family 
(parents and/or 
relatives) 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97H_new 0 = No  
1 = Yes  

G97I The respondent 
considers it important to 
move away from his or 
her location of origin 

1 = Yes 
2 = No  
-1 and -9 indicate 
missing values 

Dichotomized 
 
Multi-item variable 

G97I_new 0 = No  
1 = Yes  

*  This list excludes the sample weight, BB03_W1. 
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Appendix C:  Pre- and Post-Listwise Deletion Variable Comparison for Categorical Variables 

Variable Description Code Label 
Original 

dataset N
(N = 

11192) 

Original 
dataset %

(N = 
11192)* 

Sub-
sample N 
(N = 4920) 

Sub-sample 
% 

(N = 4920) 

Difference 
in 

percents 

  

N/A Missing values 40 N/A 0 N/A N/A 

0 Female 6331 56.8% 2864 58.2% 1.4% GENDER_new Respondent 
gender 

1 Male 4821 43.2% 2056 41.8% -1.4%   

N/A Missing values 1195 N/A 0 N/A N/A 

0 White, non-Hispanic 8375 83.8% 4265 86.7% 2.9% 

1 Black, non-Hispanic 605 6.1% 254 5.2% -0.9% 

2 Hispanic 524 5.2% 222 4.5% -0.7% 

3 Asian or Pacific Islander 429 4.3% 151 3.1% -1.2% 

RETHNIC_new Respondent race 

4 American Indian / 
Alaskan Native 64 0.6% 28 0.6% -0.1%   

N/A Missing values 2332 N/A 0 N/A N/A 

0 No enrollment 5321 60.1% 3082 62.6% 2.6% B3ENRAT_new 
Enrollment in 
graduate school 
by 2003 

1 Enrollment 3539 39.9% 1838 37.4% -2.6%   

N/A Missing values 654 N/A 0 N/A N/A 

0 Not married 8549 81.1% 4039 82.1% 1.0% SMARITAL_new Respondent 
marital status 

1 Married 1989 18.9% 881 17.9% -1.0%   

N/A Missing values 1114 N/A 0 N/A N/A 

0 Education and public 
svcs. 1946 19.3% 1015 20.6% 1.3%   

1 Other 1427 14.2% 728 14.8% 0.6% 

2 Business 1287 12.8% 677 13.8% 1.0% 

3 Engineering 705 7.0% 332 6.7% -0.2% 

4 Health professions 841 8.3% 430 8.7% 0.4% 

5 Mathematics and 
science 1188 11.8% 488 9.9% -1.9%   

6 Social science and psy. 1447 14.4% 697 14.2% -0.2% 

BAMAJOR_new 

Respondent's 
primary 
undergraduate 
major 

7 Humanities and history 1237 12.3% 553 11.2% -1.0%   

N/A Missing values 28 N/A 0 N/A N/A 

0 More than 20000 3717 33.3% 1678 34.1% 0.8% 

1 0 to 4999 3135 28.1% 1381 28.1% 0.0% 

2 5000 to 9999 1842 16.5% 804 16.3% -0.2% 

ENRLCATB_size BA institutional 
enrollment 

3 10000 to 19999 2470 22.1% 1057 21.5% -0.6%   

N/A Missing values 28 N/A 0 N/A N/A 

0 Public 7259 65.0% 3289 66.8% 1.8% 

1 Private 3811 34.1% 1598 32.5% -1.7% 
ENRLCATB_control BA institutional 

control 

2 For-profit 94 0.8% 33 0.7% -0.2%   

Attitudinal Construct:  Consideration of opportunity costs   

N/A Missing values 1032 N/A 0 N/A N/A 

0 No 7197 70.8% 3420 69.5% -1.3% RATEPLAC 

Did the 
respondent 
consider job 
placement rate in 
deciding to attend 
his or her BA 
institution 

1 Yes 2963 29.2% 1500 30.5% 1.3%  
SOURCE:  Analyses of B&B: 93/03. 
*  Percentages from the initial dataset exclude missing values so that pre- and post-listwise elimination proportions can be 
compared more effectively. 
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APPENDIX C, Continued 
 
Variable Description Code Label 

Original 
dataset N

(N = 
11192) 

Original 
dataset %

(N = 
11192)* 

Sub-
sample N 
(N = 4920) 

Sub-sample 
% 

(N = 4920) 

Difference 
in 

percents 

  

N/A Missing values 2223 N/A 0 N/A N/A 

0 No 926 10.3% 488 9.9% -0.4% B3UGWRA_new 

Undergraduate 
education worth 
the financial 
cost of earning 
the degree 1 Yes 8043 89.7% 4432 90.1% 0.4%   

N/A Missing values 2223 N/A 0 N/A N/A 

0 No 615 6.9% 335 6.8% 0.0% B3UGWRB_new 

Undergraduate 
education worth 
the amount of 
time required to 
earn the degree 1 Yes 8354 93.1% 4585 93.2% 0.0%  

N/A Missing values 2223 N/A 0 N/A N/A 

0 No 400 4.5% 194 3.9% -0.5% B3UGWRC_new 

Undergraduate 
education worth 
the level of 
effort required 
to earn the 
degree 

1 Yes 8569 95.5% 4726 96.1% 0.5% 
  

N/A Missing values 2837 N/A 0 N/A N/A 

0 Degree not required for 
job 3579 42.8% 2108 42.8% 0.0%   PROSTA94_new 

The 
professional 
status of the 
respondent's 
April 1994 job 1 Degree required for job 4776 57.2% 2812 57.2% 0.0%   

Attitudinal Construct:  Career Expectations   

N/A Missing values 1387 N/A 0 N/A N/A 

0 No 6561 66.9% 3315 67.4% 0.5% 
CHOICE02_new 

Good income to 
start is an 
important factor 
in determining 
the type of work 
you plan to do 
in the future 

1 Yes 3244 33.1% 1605 32.6% -0.5% 
  

N/A Missing values 2223 N/A 0 N/A N/A 

0 Not very important 3864 43.1% 2076 42.2% -0.9% 

B3UGPRC_new 

The 
respondent's 
undergraduate 
education was 
important 
preparation for 
establishing 
financial 
security 

1 Very important 5105 56.9% 2844 57.8% 0.9% 

  

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 276 3.0% 97 2.0% -1.1% G97E_new 

Being 
successful in 
his or her line of 
work is 
important to the 
respondent 

1 Yes 8821 97.0% 4823 98.0% 1.1% 
  

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 514 5.7% 203 4.1% -1.5% G97F_new 

Importance of 
being able to 
find steady 
work 1 Yes 8583 94.3% 4717 95.9% 1.5%   

N/A Missing values 2095 N/A 0 N/A N/A 
0 No 3585 39.4% 1959 39.8% 0.4% G97C_new 

Importance of 
being well-off 
financially 1 Yes 5512 60.6% 2961 60.2% -0.4%   

N/A Missing values 2094 N/A 0 N/A N/A 

0 No 7233 79.5% 3883 78.9% -0.6% F97G_new 

Importance of 
finding 
intellectually 
challenging 
work 1 Yes 1865 20.5% 1037 21.1% 0.6%   

N/A Missing values 2094 N/A 0 N/A N/A 

0 No 8447 92.8% 4568 92.8% 0.0% F97E_new 

Importance of 
prestige or 
status in the 
respondent's 
current or future 
work 

1 Yes 651 7.2% 352 7.2% 0.0% 
  

N/A Missing values 2094 N/A 0 N/A N/A 

0 No 8852 97.3% 4786 97.3% 0.0% F97K_new 

Importance of 
having the 
ability to travel 
in one's work 1 Yes 246 2.7% 134 2.7% 0.0%   

N/A Missing values 2094 N/A 0 N/A N/A 
0 No 7570 83.2% 4083 83.0% -0.2% F97I_new 

Importance of 
having 
interactions with 
coworkers 1 Yes 1528 16.8% 837 17.0% 0.2%   

SOURCE:  Analyses of B&B: 93/03. 
*  Percentages from the initial dataset exclude missing values so that pre- and post-listwise elimination proportions can be 
compared more effectively. 
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APPENDIX C, Continued 
 
Variable Description Code Label 

Original 
dataset N

(N = 
11192) 

Original 
dataset %

(N = 
11192)* 

Sub-
sample N 
(N = 4920) 

Sub-sample 
% 

(N = 4920) 

Difference 
in 

percents 

 

N/A Missing values 2094 N/A 0 N/A N/A 

0 No 8401 92.3% 4536 92.2% -0.1% F97H_new 

Importance of 
having freedom 
to make own 
decisions in the 
workplace 1 Yes 697 7.7% 384 7.8% 0.1%  

N/A Missing values 2094 N/A 0 N/A N/A 

0 No 8594 94.5% 4645 94.4% 0.0% F97J_new 

Importance of 
doing work 
independently 
of others 1 Yes 504 5.5% 275 5.6% 0.0%  

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 615 6.8% 280 5.7% -1.1% G97J_new 
Importance of 
having leisure 
time 

1 Yes 8482 93.2% 4640 94.3% 1.1%  

N/A Missing values 2094 N/A 0 N/A N/A 

0 No 8663 95.2% 4680 95.1% -0.1% F97M_new 

Importance of 
having time for 
things not work-
related 1 Yes 435 4.8% 240 4.9% 0.1%  

Attitudinal Construct:  Indicators of Access to Information  

N/A Missing values 1294 N/A 0 N/A N/A 

0 Bachelor's degree 2248 22.7% 1119 22.7% 0.0% 

1 Less than high school 862 8.7% 392 8.0% -0.7% 

2 High school diploma or 
GED 3071 31.0% 1560 31.7% 0.7%  

3 Some college 1558 15.7% 837 17.0% 1.3% 

4 Master's or professional 
degree 1764 17.8% 836 17.0% -0.8%  

fatheduc_new 

Highest grade 
or level of 
education that 
the 
respondent's 
father/male 
guardian 
completed 

5 Doctorate 395 4.0% 176 3.6% -0.4%  

N/A Missing values 807 N/A 0 N/A N/A 

0 Any language other than 
English 778 7.5% 249 5.1% -2.4%  HOMELANG_new 

Primary 
language 
spoken in 
respondent's 
family of origin 1 English 9607 92.5% 4671 94.9% 2.4%  

N/A Missing values 2423 N/A 0 N/A N/A 

0 Not very important 7270 82.9% 4145 84.2% 1.3% 
B3IMPGR_new 

Respondent's 
graduate 
education is 
very important 
to his/her 
current or most 
recent job 

1 Very important 1499 17.1% 775 15.8% -1.3% 
 

N/A Missing values 2423 N/A 0 N/A N/A 

0 Not very important 3299 37.6% 1819 37.0% -0.6% 
B3IMPUG_new 

Respondent's 
undergraduate 
education is 
very important 
to his/her 
current or most 
recent job 

1 Very important 5470 62.4% 3101 63.0% 0.6% 
 

N/A Missing values 2223 N/A 0 N/A N/A 

0 Not very important 1915 21.4% 987 20.1% -1.3% 
B3UGPRA_new 

The 
respondent's 
undergraduate 
education was 
important 
preparation for 
work and career 

1 Very important 7054 78.6% 3933 79.9% 1.3% 
 

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 5526 60.7% 2993 60.8% 0.1% G97B_new 

Importance of 
being able to 
influence the 
political 
structure 1 Yes 3571 39.3% 1927 39.2% -0.1%  

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 2335 25.7% 1196 24.3% -1.4% G97A_new 

Importance of 
becoming an 
authority in the 
respondent's 
career or field 1 Yes 6762 74.3% 3724 75.7% 1.4%  

SOURCE:  Analyses of B&B: 93/03. 
*  Percentages from the initial dataset exclude missing values so that pre- and post-listwise elimination proportions can be 
compared more effectively. 
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APPENDIX C, Continued 
 
Variable Description Code Label 

Original 
dataset N 

(N = 
11192) 

Original 
dataset %

(N = 
11192)* 

Sub-
sample N 
(N = 4920) 

Sub-
sample % 
(N = 4920) 

Difference 
in 

percents 

 

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 3572 39.3% 1870 38.0% -1.3% 

G97G_new Importance of 
being a leader 
in the 
community 

1 Yes 5525 60.7% 3050 62.0% 1.3%  

N/A Missing values 2094 N/A 0 N/A N/A 

0 No 8547 93.9% 4616 93.8% -0.1% 

F97L_new Importance of 
establishing 
roots in the 
community (not 
having to move 
often) 1 Yes 551 6.1% 304 6.2% 0.1% 

 

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 2225 24.5% 1161 23.6% -0.9% 

G97K_new The respondent 
considers it 
important to 
have children 

1 Yes 6872 75.5% 3759 76.4% 0.9%  

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 4805 52.8% 2579 52.4% -0.4% 

G97H_new The respondent 
considers it 
important to live 
close to family 
(parents and/or 
relatives) 1 Yes 4292 47.2% 2341 47.6% 0.4% 

 

N/A Missing values 2095 N/A 0 N/A N/A 

0 No 6681 73.4% 3593 73.0% -0.4% 

G97I_new The respondent 
considers it 
important to 
move away from 
his or her 
location of origin 1 Yes 2416 26.6% 1327 27.0% 0.4% 

 

SOURCE:  Analyses of B&B: 93/03. 
*  Percentages from the initial dataset exclude missing values so that pre- and post-listwise elimination proportations can be 
compared more effectively. 
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Appendix D:  Pre- and Post-Listwise Deletion Variable Comparison for Continuous Variables 

  Initial dataset (N = 11192)* Sub-sample (N = 4920)  

Variable Description Mean Median Range Mean Median SD Range Skewness Kurtosis 

Diff. in 
means as 
proportion 

of initial 
mean 

 

TOTLOANR 

Total amount of 
all loans, 
federal, state, 
and institutional, 
acquired by the 
respondent by 
1993 

1210.8 0.0 23500.0 1258.6 0.0 2110.5 18000.0 1.96 4.70 3.9% 

 

CCAGEBA 

Respondent's 
age at college 
degree 
completion 

25.2 23.0 56.0 24.6 23.0 5.6 38.0 2.61 6.88 -2.4% 

 

GPACUM 

Student-reported 
grade point 
average.  4-point 
scale grades 
were multiplied 
by 100 to 
produce an 
integer scale 
ranging from 0 
to 400. 

317.6 318.5 380.0 315.8 314.0 45.5 310.0 2.66 12.20 -0.6% 

 

TUITION 

Actual amount of 
tuition charged 
the student for 
the terms 
attended, as 
reported by the 
institution or 
student. 

4744.7 2509.0 26990.0 4632.9 2483.0 4840.2 24902.0 -0.46 1.03 -2.4% 

 

EMWKHR4 
Average hours 
work/week while 
enrolled 

16.9 15.0 80.0 17.9 19.0 14.7 80.0 3.42 38.95 6.2% 
 

AJOBSAL 
Respondent's 
job salary as of 
April, 1994. 

10187.1 1269.5 360000.0 10013.9 1300.0 14800.5 285000.0 1.47 1.28 -1.7% 
 

CINCOME 

Total family 
income, 
including 
independent 
student income. 

45554.3 36815.5 799900.0 45892.1 37419.5 49790.6 799900.0 0.51 -0.29 0.7% 

 

TOTNUMDP 

Total number of 
dependents the 
respondent 
and/or 
spouse/partner 
supported in 
1993. (1 
indicates self.) 

1.6 1.0 13 1.6 1.0 1.0 13.0 6.00 71.74 -1.1% 

 

SOURCE:  Analyses of B&B: 93/03. 
*  Missing values (originally coded as negative numbers) were excluded from the descriptive statistics so that their negative 
values would not bias the means. 
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Appendix E:  Frequency Cross-tabulations 
 

Table 2 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
amount of debt borne by the respondent (TOTLOANR_new). 

  B3ENRAT_new 
TOTLOANR_new  0 (no enrollment) 1 (enrollment) Total 

0 (No loans) Count 2014 1177 3191 
 Row Percent 63.1% 36.9% 100.0% 
 Column Percent 65.3% 64.0% 64.9% 
     

1-2000 Count 288 147 435 
 Row Percent 66.2% 33.8% 100.0% 
 Column Percent 9.3% 8.0% 8.8% 
     

2001-3500 Count 255 174 429 
 Row Percent 59.4% 40.6% 100.0% 
 Column Percent 8.3% 9.5% 8.7% 
     

3501-4000 Count 294 167 461 
 Row Percent 63.8% 36.2% 100.0% 
 Column Percent 9.5% 9.1% 9.4% 
     

Over 4000 Count 231 173 404 
 Row Percent 57.2% 42.8% 100.0% 
 Column Percent 7.5% 9.4% 8.2% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 
Table 3 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent's gender (GENDER_new). 

  TOTLOANR_new 
GENDER_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

0 (Female) Count 1822 257 271 287 227 2864 
 Row Percent 63.6% 9.0% 9.5% 10.0% 7.9% 100.0% 
 Column Percent 57.1% 59.1% 63.2% 62.3% 56.2% 58.2% 
        

1 (Male) Count 1369 178 158 174 177 2056 
 Row Percent 66.6% 8.7% 7.7% 8.5% 8.6% 100.0% 
 Column Percent 42.9% 40.9% 36.8% 37.7% 43.8% 41.8% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
 
Table 4 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent's gender (GENDER_new). 

  B3ENRAT_new 
GENDER_new  0 (no enrollment) 1 (enrollment) Total 

0 (Female) Count 1723 1141 2864 
 Row Percent 60.2% 39.8% 100.0% 
 Column Percent 55.9% 62.1% 58.2% 
     

1 (Male) Count 1359 697 2056 
 Row Percent 66.1% 33.9% 100.0% 
 Column Percent 44.1% 37.9% 41.8% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 5 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent's ethnicity (RETHNIC_new). 

  TOTLOANR_new 
RETHNIC_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

Count 2789 371 364 394 347 4265 0 (White, non-
Hispanic) Row Percent 65.4% 8.7% 8.5% 9.2% 8.1% 100.0% 

 Column Percent 87.4% 85.3% 84.8% 85.5% 85.9% 86.7% 
        

Count 126 35 33 32 28 254 1 (Black, non-
Hispanic) Row Percent 49.6% 13.8% 13.0% 12.6% 11.0% 100.0% 

 Column Percent 3.9% 8.0% 7.7% 6.9% 6.9% 5.2% 
        

2 (Hispanic) Count 134 19 25 25 19 222 
 Row Percent 60.4% 8.6% 11.3% 11.3% 8.6% 100.0% 
 Column Percent 4.2% 4.4% 5.8% 5.4% 4.7% 4.5% 
        

Count 124 7 6 9 5 151 
Row Percent 82.1% 4.6% 4.0% 6.0% 3.3% 100.0% 

3 (Asian or 
Pacific Islander) 

Column Percent 3.9% 1.6% 1.4% 2.0% 1.2% 3.1% 
        

Count 18 3 1 1 5 28 
Row Percent 64.3% 10.7% 3.6% 3.6% 17.9% 100.0% 

4 (American 
Indian or Alaskan 

Native) Column Percent 0.6% 0.7% 0.2% 0.2% 1.2% 0.6% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 6 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent's ethnicity (RETHNIC_new). 

  B3ENRAT_new 
RETHNIC_new  0 (no enrollment) 1 (enrollment) Total 

Count 2687 1578 4265 0 (White, non-
Hispanic) Row Percent 63.0% 37.0% 100.0% 

 Column Percent 87.2% 85.9% 86.7% 
     

Count 146 108 254 1 (Black, non-
Hispanic) Row Percent 57.5% 42.5% 100.0% 

 Column Percent 4.7% 5.9% 5.2% 
     

2 (Hispanic) Count 131 91 222 
 Row Percent 59.0% 41.0% 100.0% 
 Column Percent 4.3% 5.0% 4.5% 
     

Count 100 51 151 3 (Asian or Pacific 
Islander) Row Percent 66.2% 33.8% 100.0% 

 Column Percent 3.2% 2.8% 3.1% 
     

Count 18 10 28 4 (American 
Indian or Alaskan 

Native) Row Percent 64.3% 35.7% 100.0% 
 Column Percent 0.6% 0.5% 0.6% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 7 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by age at 
college graduation (CCAGEBA_new). 

  TOTLOANR_new 
CCAGEBA_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

18-21 Count 502 48 74 82 61 767 
 Row Percent 65.4% 6.3% 9.6% 10.7% 8.0% 100.0% 
 Column Percent 15.7% 11.0% 17.2% 17.8% 15.1% 15.6% 
        

22 Count 1153 138 131 147 104 1673 
 Row Percent 68.9% 8.2% 7.8% 8.8% 6.2% 100.0% 
 Column Percent 36.1% 31.7% 30.5% 31.9% 25.7% 34.0% 
        

23 Count 588 94 83 76 68 909 
 Row Percent 64.7% 10.3% 9.1% 8.4% 7.5% 100.0% 
 Column Percent 18.4% 21.6% 19.3% 16.5% 16.8% 18.5% 
        

24-27 Count 504 80 73 82 76 815 
 Row Percent 61.8% 9.8% 9.0% 10.1% 9.3% 100.0% 
 Column Percent 15.8% 18.4% 17.0% 17.8% 18.8% 16.6% 
        

28 and over Count 444 75 68 74 95 756 
 Row Percent 58.7% 9.9% 9.0% 9.8% 12.6% 100.0% 
 Column Percent 13.9% 17.2% 15.9% 16.1% 23.5% 15.4% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 8 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by age 
at college graduation (CCAGEBA_new). 

  B3ENRAT_new 
CCAGEBA_new  0 (no enrollment) 1 (enrollment) Total 

18-21 Count 394 373 767 
 Row Percent 51.4% 48.6% 100.0% 
 Column Percent 12.8% 20.3% 15.6% 
     

22 Count 1001 672 1673 
 Row Percent 59.8% 40.2% 100.0% 
 Column Percent 32.5% 36.6% 34.0% 
     

23 Count 628 281 909 
 Row Percent 69.1% 30.9% 100.0% 
 Column Percent 20.4% 15.3% 18.5% 
     

24-27 Count 561 254 815 
 Row Percent 68.8% 31.2% 100.0% 
 Column Percent 18.2% 13.8% 16.6% 
     

28 and over Count 498 258 756 
 Row Percent 65.9% 34.1% 100.0% 

 Column Percent 16.2% 14.0% 15.4% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
 
Table 9 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent's marital status (SMARITAL_new). 

  TOTLOANR_new 

SMARITAL_new  
0 (no 
loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

0 (Single) Count 2604 362 358 379 336 4039 
 Row Percent 64.5% 9.0% 8.9% 9.4% 8.3% 100.0% 
 Column Percent 81.6% 83.2% 83.4% 82.2% 83.2% 82.1% 
        

1 (Married) Count 587 73 71 82 68 881 
 Row Percent 66.6% 8.3% 8.1% 9.3% 7.7% 100.0% 
 Column Percent 18.4% 16.8% 16.6% 17.8% 16.8% 17.9% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 10 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent's marital status (SMARITAL_new). 

  B3ENRAT_new 
SMARITAL_new  0 (no enrollment) 1 (enrollment) Total 

0 (Single) Count 2495 1544 4039 
 Row Percent 61.8% 38.2% 100.0% 
 Column Percent 81.0% 84.0% 82.1% 
     

1 (Married) Count 587 294 881 
 Row Percent 66.6% 33.4% 100.0% 
 Column Percent 19.0% 16.0% 17.9% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
 
Table 11 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the number 
of dependents upon the respondent (TOTNUMDP_new). 

  TOTLOANR_new 
TOTNUMDP_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

1 Count 2179 260 283 294 249 3265 
 Row Percent 66.7% 8.0% 8.7% 9.0% 7.6% 100.0% 
 Column Percent 68.3% 59.8% 66.0% 63.8% 61.6% 66.4% 
        

2 Count 682 97 82 98 98 1057 
 Row Percent 64.5% 9.2% 7.8% 9.3% 9.3% 100.0% 
 Column Percent 21.4% 22.3% 19.1% 21.3% 24.3% 21.5% 
        

3 and over Count 330 78 64 69 57 598 
 Row Percent 55.2% 13.0% 10.7% 11.5% 9.5% 100.0% 
 Column Percent 10.3% 17.9% 14.9% 15.0% 14.1% 12.2% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 12 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
number of dependents upon the respondent (TOTNUMDP_new). 

  B3ENRAT_new 
TOTNUMDP_new  0 (no enrollment) 1 (enrollment) Total 

1 Count 2006 1259 3265 
 Row Percent 61.4% 38.6% 100.0% 
 Column Percent 65.1% 68.5% 66.4% 
     

2 Count 680 377 1057 
 Row Percent 64.3% 35.7% 100.0% 
 Column Percent 22.1% 20.5% 21.5% 
     

3 and over Count 396 202 598 
 Row Percent 66.2% 33.8% 100.0% 
 Column Percent 12.8% 11.0% 12.2% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 13 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent’s family income (CINCOME_new). 

  TOTLOANR_new 

CINCOME_new  
0 (no 
loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

00000-11000 Count 459 142 133 123 147 1004 
 Row Percent 45.7% 14.1% 13.2% 12.3% 14.6% 100.0% 
 Column Percent 14.4% 32.6% 31.0% 26.7% 36.4% 20.4% 
        

11000-29100 Count 530 129 123 122 89 993 
 Row Percent 53.4% 13.0% 12.4% 12.3% 9.0% 100.0% 
 Column Percent 16.6% 29.7% 28.7% 26.5% 22.0% 20.2% 
        

29100-48000 Count 612 96 91 123 82 1004 
 Row Percent 61.0% 9.6% 9.1% 12.3% 8.2% 100.0% 
 Column Percent 19.2% 22.1% 21.2% 26.7% 20.3% 20.4% 
        

48000-70000 Count 846 46 59 62 55 1068 
 Row Percent 79.2% 4.3% 5.5% 5.8% 5.1% 100.0% 
 Column Percent 26.5% 10.6% 13.8% 13.4% 13.6% 21.7% 
        

70000+ Count 744 22 23 31 31 851 
 Row Percent 87.4% 2.6% 2.7% 3.6% 3.6% 100.0% 
 Column Percent 23.3% 5.1% 5.4% 6.7% 7.7% 17.3% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 14 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent’s family income (CINCOME_new). 

  B3ENRAT_new 
CINCOME_new  0 (no enrollment) 1 (enrollment) Total 

0-11000 Count 645 359 1004 
 Row Percent 64.2% 35.8% 100.0% 
 Column Percent 20.9% 19.5% 20.4% 
     

11000-29100 Count 661 332 993 
 Row Percent 66.6% 33.4% 100.0% 
 Column Percent 21.4% 18.1% 20.2% 
     

29100-48000 Count 639 365 1004 
 Row Percent 63.6% 36.4% 100.0% 
 Column Percent 20.7% 19.9% 20.4% 
     

48000-70000 Count 632 436 1068 
 Row Percent 59.2% 40.8% 100.0% 
 Column Percent 20.5% 23.7% 21.7% 
     

Over 70000 Count 505 346 851 
 Row Percent 59.3% 40.7% 100.0% 
 Column Percent 16.4% 18.8% 17.3% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 15 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent’s father’s highest reported educational attainment (FATHEDUC_new). 

  TOTLOANR_new 

FATHEDUC_new  
0 (no 
loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

Count 793 78 67 88 93 1119 0 (Bachelor’s 
degree) Row Percent 70.9% 7.0% 6.0% 7.9% 8.3% 100.0% 

 Column Percent 24.9% 17.9% 15.6% 19.1% 23.0% 22.7% 
        

Count 211 52 47 47 35 392 1 (Less than high 
school) Row Percent 53.8% 13.3% 12.0% 12.0% 8.9% 100.0% 

 Column Percent 6.6% 12.0% 11.0% 10.2% 8.7% 8.0% 
        

Count 919 158 181 166 136 1560 2 (High school 
diploma or GED) Row Percent 58.9% 10.1% 11.6% 10.6% 8.7% 100.0% 

 Column Percent 28.8% 36.3% 42.2% 36.0% 33.7% 31.7% 
        

3 (Some college) Count 520 77 73 85 82 837 
 Row Percent 62.1% 9.2% 8.7% 10.2% 9.8% 100.0% 
 Column Percent 16.3% 17.7% 17.0% 18.4% 20.3% 17.0% 
        

Count 609 62 48 68 49 836 
Row Percent 72.8% 7.4% 5.7% 8.1% 5.9% 100.0% 

4 (Master’s or 
professional 

degree) Column Percent 19.1% 14.3% 11.2% 14.8% 12.1% 17.0% 
        

5 (Doctorate) Count 139 8 13 7 9 176 
 Row Percent 79.0% 4.5% 7.4% 4.0% 5.1% 100.0% 
 Column Percent 4.4% 1.8% 3.0% 1.5% 2.2% 3.6% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
 
Table 16 
 
Mean amount of undergraduate loans (TOTLOANR_new) by the respondent's father’s highest level 
of attained education (FATHEDUC_new). 
BAMAJOR_new X  
Less than high school $1,577.52 
High school diploma or GED $1,441.37 
Some college $1,367.73 
Bachelor’s degree $1,098.88 
Master’s or professional degree $976.70 
Doctorate $764.73 
SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 17 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent’s father’s highest reported educational attainment (FATHEDUC_new). 

  B3ENRAT_new 
FATHEDUC_new  0 (no enrollment) 1 (enrollment) Total 

Count 683 436 1119 0 (Bachelor’s 
degree) Row Percent 61.0% 39.0% 100.0% 

 Column Percent 22.2% 23.7% 22.7% 
     

Count 234 158 392 1 (Less than high 
school) Row Percent 59.7% 40.3% 100.0% 

 Column Percent 7.6% 8.6% 8.0% 
     

Count 1060 500 1560 2 (High school 
diploma or GED) Row Percent 67.9% 32.1% 100.0% 

 Column Percent 34.4% 27.2% 31.7% 
     

3 (Some college) Count 534 303 837 
 Row Percent 63.8% 36.2% 100.0% 
 Column Percent 17.3% 16.5% 17.0% 
     

Count 480 356 836 
Row Percent 57.4% 42.6% 100.0% 

4 (Master’s or 
professional 

degree) Column Percent 15.6% 19.4% 17.0% 
     

5 (Doctorate) Count 91 85 176 
 Row Percent 51.7% 48.3% 100.0% 
 Column Percent 3.0% 4.6% 3.6% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 18 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
language spoken in the respondent’s family of origin (HOMELANG_new). 

  TOTLOANR_new 

HOMELANG_new  0 (no 
loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

0 (Non-English) Count 171 19 21 22 16 249 
 Row Percent 68.7% 7.6% 8.4% 8.8% 6.4% 100.0% 
 Column Percent 5.4% 4.4% 4.9% 4.8% 4.0% 5.1% 
        

1 (English) Count 3020 416 408 439 388 4671 
 Row Percent 64.7% 8.9% 8.7% 9.4% 8.3% 100.0% 
 Column Percent 94.6% 95.6% 95.1% 95.2% 96.0% 94.9% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
 
Table 19 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
language spoken in the respondent’s family of origin (HOMELANG_new). 

  B3ENRAT_new 
HOMELANG_new  0 (no enrollment) 1 (enrollment) Total 

0 (Non-English) Count 147 102 249 
 Row Percent 59.0% 41.0% 100.0% 
 Column Percent 4.8% 5.5% 5.1% 
     

1 (English) Count 2935 1736 4671 
 Row Percent 62.8% 37.2% 100.0% 
 Column Percent 95.2% 94.5% 94.9% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 20 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by cumulative 
GPA, on a scale of 0 to 400 (GPACUM_new). 

  TOTLOANR_new 
GPACUM_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

000-250 Count 283 38 28 38 21 408 
 Row Percent 69.4% 9.3% 6.9% 9.3% 5.1% 100.0% 
 Column Percent 8.9% 8.7% 6.5% 8.2% 5.2% 8.3% 
        

251-275 Count 268 41 38 41 32 420 
 Row Percent 63.8% 9.8% 9.0% 9.8% 7.6% 100.0% 
 Column Percent 8.4% 9.4% 8.9% 8.9% 7.9% 8.5% 
        

276-300 Count 863 112 125 114 105 1319 
 Row Percent 65.4% 8.5% 9.5% 8.6% 8.0% 100.0% 
 Column Percent 27.0% 25.7% 29.1% 24.7% 26.0% 26.8% 
        

301-325 Count 483 63 67 66 55 734 
 Row Percent 65.8% 8.6% 9.1% 9.0% 7.5% 100.0% 
 Column Percent 15.1% 14.5% 15.6% 14.3% 13.6% 14.9% 
        

326-350 Count 614 83 78 109 98 982 
 Row Percent 62.5% 8.5% 7.9% 11.1% 10.0% 100.0% 
 Column Percent 19.2% 19.1% 18.2% 23.6% 24.3% 20.0% 
        

351-375 Count 338 46 50 52 51 537 
 Row Percent 62.9% 8.6% 9.3% 9.7% 9.5% 100.0% 
 Column Percent 10.6% 10.6% 11.7% 11.3% 12.6% 10.9% 
        

376-400 Count 342 52 43 41 42 520 
 Row Percent 65.8% 10.0% 8.3% 7.9% 8.1% 100.0% 
 Column Percent 10.7% 12.0% 10.0% 8.9% 10.4% 10.6% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX E, Continued 
 

Table 21 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by 
cumulative GPA, on a scale of 0 to 400 (GPACUM_new). 

  B3ENRAT_new 
GPACUM_new  0 (no enrollment) 1 (enrollment) Total 

000-250 Count 315 93 408 
 Row Percent 77.2% 22.8% 100.0% 

 Column Percent 10.2% 5.1% 8.3% 
     

251-275 Count 302 118 420 
 Row Percent 71.9% 28.1% 100.0% 

 Column Percent 9.8% 6.4% 8.5% 
     

276-300 Count 871 448 1319 
 Row Percent 66.0% 34.0% 100.0% 

 Column Percent 28.3% 24.4% 26.8% 
     

300-325 Count 436 298 734 
 Row Percent 59.4% 40.6% 100.0% 

 Column Percent 14.1% 16.2% 14.9% 
     

326-350 Count 582 400 982 
 Row Percent 59.3% 40.7% 100.0% 

 Column Percent 18.9% 21.8% 20.0% 
     

351-375 Count 318 219 537 
 Row Percent 59.2% 40.8% 100.0% 

 Column Percent 10.3% 11.9% 10.9% 
     

376-400 Count 258 262 520 
 Row Percent 49.6% 50.4% 100.0% 
 Column Percent 8.4% 14.3% 10.6% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 22 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent's undergraduate major (BAMAJOR_new). 

  TOTLOANR_new 

BAMAJOR_new  
0 (no 
loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

Count 603 115 106 109 82 1015 
Row Percent 59.4% 11.3% 10.4% 10.7% 8.1% 100.0% 

0 (Education 
and public 
service) Column Percent 18.9% 26.4% 24.7% 23.6% 20.3% 20.6% 

1 (Other) Count 501 54 55 57 61 728 
 Row Percent 68.8% 7.4% 7.6% 7.8% 8.4% 100.0% 

 Column Percent 15.7% 12.4% 12.8% 12.4% 15.1% 14.8% 

2 (Business) Count 487 62 49 41 38 677 
 Row Percent 71.9% 9.2% 7.2% 6.1% 5.6% 100.0% 

 Column Percent 15.3% 14.3% 11.4% 8.9% 9.4% 13.8% 

3 (Engineering) Count 205 40 27 25 35 332 
 Row Percent 61.7% 12.0% 8.1% 7.5% 10.5% 100.0% 

 Column Percent 6.4% 9.2% 6.3% 5.4% 8.7% 6.7% 

Count 270 28 30 46 56 430 4 (Health 
professions) Row Percent 62.8% 6.5% 7.0% 10.7% 13.0% 100.0% 

 Column Percent 8.5% 6.4% 7.0% 10.0% 13.9% 8.7% 

Count 295 45 61 51 36 488 5 (Mathematics 
and science) Row Percent 60.5% 9.2% 12.5% 10.5% 7.4% 100.0% 

 Column Percent 9.2% 10.3% 14.2% 11.1% 8.9% 9.9% 

Count 480 42 57 76 42 697 
Row Percent 68.9% 6.0% 8.2% 10.9% 6.0% 100.0% 

6 (Social 
science and 
psychology) Column Percent 15.0% 9.7% 13.3% 16.5% 10.4% 14.2% 

Count 350 49 44 56 54 553 7 (Humanities 
and history) Row Percent 63.3% 8.9% 8.0% 10.1% 9.8% 100.0% 

 Column Percent 11.0% 11.3% 10.3% 12.1% 13.4% 11.2% 

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 23 
 
Mean amount of undergraduate loans (TOTLOANR_new) by the respondent's undergraduate major 
(BAMAJOR_new). 
BAMAJOR_new X  
0 (Education and public service) $1,356.51 
1 (Other) $1,135.08 
2 (Business) $924.41 
3 (Engineering) $1,356.92 
4 (Health professions) $1,651.04 
5 (Mathematics and science) $1,348.38 
6 (Social science and psychology) $1,122.31 
7 (Humanities and history) $1,379.32 
SOURCE:  Analyses of B&B: 93/03. 
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Table 24 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent's undergraduate major (BAMAJOR_new). 

  B3ENRAT_new 
BAMAJOR_new  0 (no enrollment) 1 (enrollment) Total 

Count 526 489 1015 0 (Education and 
public service) Row Percent 51.8% 48.2% 100.0% 

 Column Percent 17.1% 26.6% 20.6% 
     

1 (Other) Count 503 225 728 
 Row Percent 69.1% 30.9% 100.0% 

 Column Percent 16.3% 12.2% 14.8% 
     

2 (Business) Count 510 167 677 
 Row Percent 75.3% 24.7% 100.0% 

 Column Percent 16.5% 9.1% 13.8% 
     

3 (Engineering) Count 213 119 332 
 Row Percent 64.2% 35.8% 100.0% 

 Column Percent 6.9% 6.5% 6.7% 
     

Count 313 117 430 4 (Health 
professions) Row Percent 72.8% 27.2% 100.0% 

 Column Percent 10.2% 6.4% 8.7% 
     

Count 300 188 488 5 (Mathematics 
and science) Row Percent 61.5% 38.5% 100.0% 

 Column Percent 9.7% 10.2% 9.9% 
     

Count 397 300 697 6 (Social science 
and psychology) Row Percent 57.0% 43.0% 100.0% 

 Column Percent 12.9% 16.3% 14.2% 
     

Count 320 233 553 7 (Humanities and 
history) Row Percent 57.9% 42.1% 100.0% 

 Column Percent 10.4% 12.7% 11.2% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 25 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the size of 
the respondent's undergraduate institution (ENRLCATB_size). 

  TOTLOANR_new 

ENRLCATB_size  
0 (no 
loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

Count 1262 125 112 97 82 1678 0 (More than 
20000) Row Percent 75.2% 7.4% 6.7% 5.8% 4.9% 100.0% 

 Column Percent 39.5% 28.7% 26.1% 21.0% 20.3% 34.1% 
        

1 (0 – 4999) Count 707 130 158 200 186 1381 
 Row Percent 51.2% 9.4% 11.4% 14.5% 13.5% 100.0% 
 Column Percent 22.2% 29.9% 36.8% 43.4% 46.0% 28.1% 
        

2 (5000 – 9999) Count 510 80 66 81 67 804 
 Row Percent 63.4% 10.0% 8.2% 10.1% 8.3% 100.0% 
 Column Percent 16.0% 18.4% 15.4% 17.6% 16.6% 16.3% 
        

Count 712 100 93 83 69 1057 3 (10000 – 
19999) Row Percent 67.4% 9.5% 8.8% 7.9% 6.5% 100.0% 

 Column Percent 22.3% 23.0% 21.7% 18.0% 17.1% 21.5% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
 
Table 26 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
size of the respondent's undergraduate institution (ENRLCATB_size). 

  B3ENRAT_new 
ENRLCATB_size  0 (no enrollment) 1 (enrollment) Total 

Count 1088 590 1678 0 (More than 20000) 
Row Percent 64.8% 35.2% 100.0% 

 Column Percent 35.3% 32.1% 34.1% 
     

1 (0 – 4999) Count 841 540 1381 
 Row Percent 60.9% 39.1% 100.0% 
 Column Percent 27.3% 29.4% 28.1% 
     

2 (5000 – 9999) Count 506 298 804 
 Row Percent 62.9% 37.1% 100.0% 
 Column Percent 16.4% 16.2% 16.3% 
     

3 (10000 – 19999) Count 647 410 1057 
 Row Percent 61.2% 38.8% 100.0% 
 Column Percent 21.0% 22.3% 21.5% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 27 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the control 
of the respondent's undergraduate institution (ENRLCATB_control). 

  TOTLOANR_new 

ENRLCATB_control  
0 (no 
loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

0 (Public) Count 2346 307 261 209 166 3289 
 Row Percent 71.3% 9.3% 7.9% 6.4% 5.0% 100.0% 
 Column Percent 73.5% 70.6% 60.8% 45.3% 41.1% 66.8% 
        

1 (Private) Count 830 124 166 246 232 1598 
 Row Percent 51.9% 7.8% 10.4% 15.4% 14.5% 100.0% 
 Column Percent 26.0% 28.5% 38.7% 53.4% 57.4% 32.5% 
        

2 (For profit) Count 15 4 2 6 6 33 
 Row Percent 45.5% 12.1% 6.1% 18.2% 18.2% 100.0% 
 Column Percent 0.5% 0.9% 0.5% 1.3% 1.5% 0.7% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
 
Table 28 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
control of the respondent's undergraduate institution (ENRLCATB_control). 

  B3ENRAT_new 
ENRLCATB_control  0 (no enrollment) 1 (enrollment) Total 

0 (Public) Count 2131 1158 3289 
 Row Percent 64.8% 35.2% 100.0% 
 Column Percent 69.1% 63.0% 66.8% 
     

1 (Private) Count 929 669 1598 
 Row Percent 58.1% 41.9% 100.0% 
 Column Percent 30.1% 36.4% 32.5% 
     

2 (For profit) Count 22 11 33 
 Row Percent 66.7% 33.3% 100.0% 
 Column Percent 0.7% 0.6% 0.7% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 29 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent's April 1994 job salary (AJOBSAL_new). 

  TOTLOANR_new 
AJOBSAL_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

Under 10 Count 697 103 114 112 93 1119 
 Row Percent 62.3% 9.2% 10.2% 10.0% 8.3% 100.0% 
 Column Percent 21.8% 23.7% 26.6% 24.3% 23.0% 22.7% 
        

10-500 Count 547 79 76 105 92 899 
 Row Percent 60.8% 8.8% 8.5% 11.7% 10.2% 100.0% 
 Column Percent 17.1% 18.2% 17.7% 22.8% 22.8% 18.3% 
        

501-2500 Count 650 82 98 92 69 991 
 Row Percent 65.6% 8.3% 9.9% 9.3% 7.0% 100.0% 
 Column Percent 20.4% 18.9% 22.8% 20.0% 17.1% 20.1% 
        

2501-24000 Count 687 99 86 91 79 1042 
 Row Percent 65.9% 9.5% 8.3% 8.7% 7.6% 100.0% 
 Column Percent 21.5% 22.8% 20.0% 19.7% 19.6% 21.2% 
        

over 24000 Count 610 72 55 61 71 869 
 Row Percent 70.2% 8.3% 6.3% 7.0% 8.2% 100.0% 
 Column Percent 19.1% 16.6% 12.8% 13.2% 17.6% 17.7% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 30 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent's April 1994 job salary (AJOBSAL_new). 

  B3ENRAT_new 
AJOBSAL_new  0 (no enrollment) 1 (enrollment) Total 

under 10 Count 694 425 1119 
 Row Percent 62.0% 38.0% 100.0% 
 Column Percent 22.5% 23.1% 22.7% 
     

10-500 Count 544 355 899 
 Row Percent 60.5% 39.5% 100.0% 
 Column Percent 17.7% 19.3% 18.3% 
     

501-2500 Count 589 402 991 
 Row Percent 59.4% 40.6% 100.0% 
 Column Percent 19.1% 21.9% 20.1% 
     

2501-24000 Count 653 389 1042 
 Row Percent 62.7% 37.3% 100.0% 
 Column Percent 21.2% 21.2% 21.2% 
     

Over 24000 Count 602 267 869 
 Row Percent 69.3% 30.7% 100.0% 
 Column Percent 19.5% 14.5% 17.7% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 31 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the 
respondent's undergraduate tuition (TUITION_new). 

  TOTLOANR_new 
TUITION_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 

under 1110 Count 803 112 41 25 19 1000 
 Row Percent 80.3% 11.2% 4.1% 2.5% 1.9% 100.0% 
 Column Percent 25.2% 25.7% 9.6% 5.4% 4.7% 20.3% 
        

1111-2000 Count 724 103 82 68 51 1028 
 Row Percent 70.4% 10.0% 8.0% 6.6% 5.0% 100.0% 
 Column Percent 22.7% 23.7% 19.1% 14.8% 12.6% 20.9% 
        

2001-3280 Count 629 90 117 81 58 975 
 Row Percent 64.5% 9.2% 12.0% 8.3% 5.9% 100.0% 
 Column Percent 19.7% 20.7% 27.3% 17.6% 14.4% 19.8% 
        

3281-9000 Count 582 78 100 137 109 1006 
 Row Percent 57.9% 7.8% 9.9% 13.6% 10.8% 100.0% 
 Column Percent 18.2% 17.9% 23.3% 29.7% 27.0% 20.4% 
        

over 9000 Count 453 52 89 150 167 911 
 Row Percent 49.7% 5.7% 9.8% 16.5% 18.3% 100.0% 
 Column Percent 14.2% 12.0% 20.7% 32.5% 41.3% 18.5% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 32 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
respondent's undergraduate tuition (TUITION_new). 

  B3ENRAT_new 
TUITION_new  0 (no enrollment) 1 (enrollment) Total 

1110 and under Count 714 286 1000 
 Row Percent 71.4% 28.6% 100.0% 
 Column Percent 23.2% 15.6% 20.3% 
     

1111-2000 Count 646 382 1028 
 Row Percent 62.8% 37.2% 100.0% 
 Column Percent 21.0% 20.8% 20.9% 
     

2001-3280 Count 611 364 975 
 Row Percent 62.7% 37.3% 100.0% 
 Column Percent 19.8% 19.8% 19.8% 
     

3281-9000 Count 609 397 1006 
 Row Percent 60.5% 39.5% 100.0% 
 Column Percent 19.8% 21.6% 20.4% 
     

Over 9000 Count 502 409 911 
 Row Percent 55.1% 44.9% 100.0% 
 Column Percent 16.3% 22.3% 18.5% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 33 
 
Frequency cross-tabulation:  The amount of undergraduate loans (TOTLOANR_new) by the number 
of hours per week the respondent worked while enrolled in college (EMWKHR4_new). 

  TOTLOANR_new 
EMWKHR4_new  0 (no loans) 0-2000 2001-3500 3501-4000 Over 4000 Total 
0 (did not work) Count 816 101 70 119 86 1192 

 Row Percent 68.5% 8.5% 5.9% 10.0% 7.2% 100.0% 
 Column Percent 25.6% 23.2% 16.3% 25.8% 21.3% 24.2% 
        

0-15 Count 672 106 124 120 117 1139 
 Row Percent 59.0% 9.3% 10.9% 10.5% 10.3% 100.0% 
 Column Percent 21.1% 24.4% 28.9% 26.0% 29.0% 23.2% 
        

16-20 Count 548 73 72 82 81 856 
 Row Percent 64.0% 8.5% 8.4% 9.6% 9.5% 100.0% 
 Column Percent 17.2% 16.8% 16.8% 17.8% 20.0% 17.4% 
        

21-30 Count 548 89 89 78 68 872 
 Row Percent 62.8% 10.2% 10.2% 8.9% 7.8% 100.0% 
 Column Percent 17.2% 20.5% 20.7% 16.9% 16.8% 17.7% 
        

over 30 Count 607 66 74 62 52 861 
 Row Percent 70.5% 7.7% 8.6% 7.2% 6.0% 100.0% 
 Column Percent 19.0% 15.2% 17.2% 13.4% 12.9% 17.5% 
        

Total Count 3191 435 429 461 404 4920 
 Row Percent 64.9% 8.8% 8.7% 9.4% 8.2% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Table 34 
 
Frequency cross-tabulation:  The probability of graduate school enrollment (B3ENRAT_new) by the 
number of hours per week the respondent worked while enrolled in college (EMWKHR4_new). 

  B3ENRAT_new 
EMWKHR4_new  0 (no enrollment) 1 (enrollment) Total 

0 (Did not work) Count 747 445 1192 
 Row Percent 62.7% 37.3% 100.0% 
 Column Percent 24.2% 24.2% 24.2% 
     

1-15 Count 635 504 1139 
 Row Percent 55.8% 44.2% 100.0% 
 Column Percent 20.6% 27.4% 23.2% 
     

16-20 Count 548 308 856 
 Row Percent 64.0% 36.0% 100.0% 
 Column Percent 17.8% 16.8% 17.4% 
     

21-30 Count 571 301 872 
 Row Percent 65.5% 34.5% 100.0% 
 Column Percent 18.5% 16.4% 17.7% 
     

Over 30 Count 581 280 861 
 Row Percent 67.5% 32.5% 100.0% 
 Column Percent 18.9% 15.2% 17.5% 
     

Total Count 3082 1838 4920 
 Row Percent 62.6% 37.4% 100.0% 
 Column Percent 100.0% 100.0% 100.0% 

SOURCE:  Analyses of B&B: 93/03. 
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Appendix F:  Intercorrelations Within Categories of Questionnaire Items 
 
Table 35 
 
Tests of bivariate association among independent variables categorized as representative of 
Perceptions of Opportunity Costs (N = 4920). 

  1 2 3 4 5 6 

1 

Undergraduate education 
worth the financial cost of 
earning the degree  
(B3UGWRA_new) 

―      

2 

Undergraduate education 
worth the amount of time 
required to earn the degree  
(B3UGWRB_new) 

Φ = 0.52**** ―     

3 

Undergraduate education 
worth the level of effort 
required to earn the degree  
(B3UGWRC_new) 

Φ = 0.43**** Φ = 0.62**** ―    

4 
The professional status of 
the respondent's April 1994 
job  (PROSTA94_new) 

Φ = 0.10**** Φ = 0.11**** Φ = 0.10**** ―   

5 

Respondent considered job 
placement rate in deciding 
to attend his or her BA 
institution  
(RATEPLAC_new) 

Φ = 0.02**** Φ = 0.03**** Φ = 0.03**** Φ = 0.09**** ―  

6 

Total amount of all loans, 
federal, state, and 
institutional, acquired by the 
respondent by 1993  
(TOTLOANR) 

t = 5.69**** 
d = 0.16**** 
r = 0.08**** 

t = -0.74 
d = -0.02 
r = 0.01 

t = -1.00 
d = -0.03 
r = 0.01 

t = 0.12 
d = 0.00 
r = 0.00 

t = -2.86*** 
d = -0.08*** 
r = 0.04*** 

― 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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Table 36 
 
Tests of bivariate association among independent variables categorized as representative of Career 
Expectations (N = 4920). 

  1 2 3 4 5 6 7 

1 
Respondent's job 
salary as of April, 1994  
(AJOBSAL) 

― 
      

2 

Respondent's 
undergraduate 
education was 
important for financial 
security  
(B3UGPRC_new) 

t = -6.38**** 
d = -0.18**** 
r = 0.09**** 

―      

3 
Good income to start 
is an important  
(CHOICE02_new) 

t = -4.11**** 
d = -0.11**** 
r = 0.06**** 

Φ = 
0.02**** ―     

4 

Importance of prestige 
or status in the 
respondent's current 
or future work  
(F97E_new) 

t = -1.73* 
d = -0.05* 
r = 0.02* 

Φ = 
0.02**** Φ = 0.00*** ―    

5 

Importance of finding 
intellectually 
challenging work  
(F97G_new) 

t = -1.32 
d = 0.00 
r = 0.00 

Φ =-0.00*** Φ = -
0.02**** 

Φ = 
0.15**** ―   

6 

Importance of having 
freedom to make own 
decisions in the 
workplace  
(F97H_new) 

t = -3.77**** 
d = 0.00**** 
r = 0.00**** 

Φ = 
0.01**** 

Φ = -
0.03**** 

Φ = 
0.24**** 

Φ = 
0.31**** ―  

7 
Importance of having 
interactions with one's 
coworkers  (F97I_new) 

t = 1.08 
d = 0.00 
r = 0.00 

Φ = 
0.02**** 

Φ = -
0.05**** 

Φ = 
0.14**** 

Φ = 
0.26**** 

Φ = 
0.32**** ― 

8 
Importance of doing 
work independently of 
others  (F97J_new) 

t = -1.96** 
d = 0.00** 
r = 0.00** 

Φ = 
0.01**** 

Φ = -
0.01**** 

Φ = 
0.19**** 

Φ = 
0.26**** 

Φ = 
0.49**** 

Φ = 
0.30**** 

9 

Importance of having 
the ability to travel in 
one's work  
(F97K_new) 

t = -3.18*** 
d = 0.00**** 
r = 0.00**** 

Φ = 
0.01**** Φ = 0.00 Φ = 

0.12**** 
Φ = 
0.12**** 

Φ = 
0.24**** 

Φ = 
0.14**** 

10 

Importance of having 
time for things not 
work-related  
(F97M_new) 

t = -2.98*** 
d = 0.00*** 
r = 0.00*** 

Φ = 0.00 Φ = 
0.02**** 

Φ = 
0.20**** 

Φ = 
0.24**** 

Φ = 
0.45**** 

Φ = 
0.32**** 

11 
Importance of being 
well-off financially  
(G97C_new) 

t = -7.80**** 
d = 0.00**** 
r = 0.00**** 

Φ = 
0.10**** 

Φ = 
0.14**** 

Φ = 
0.03**** 

Φ = -
0.01**** 

Φ = 
0.01**** 

Φ = -
0.08**** 

12 

Being successful in his 
or her line of work is 
important  
(G97E_new) 

t = -1.41 
d = 0.00 
r = 0.00 

Φ = 
0.03**** 

Φ = -
0.02**** 

Φ = 
0.02**** 

Φ = 
0.03**** 

Φ = 
0.01**** 

Φ = 
0.03**** 

13 
Importance of being 
able to find steady 
work  (G97F_new) 

t = 1.07 
d = 0.00 
r = 0.00 

Φ = 
0.02**** 

Φ = 
0.01**** Φ = 0.00*** Φ = -

0.01**** 
Φ = -
0.06**** Φ = 0.00 

14 
Importance of having 
leisure time  
(G97J_new) 

t = -0.24 
d = 0.00 
r = 0.00 

Φ = 0.00 Φ = 
0.01**** 

Φ = 
0.01**** 

Φ = 
0.03**** 

Φ = 
0.02**** 

Φ = 
0.01**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX F, Continued 
 
Table 36 (continued). 
 

  8 9 10 11 12 13 

9 
Importance of having 
the ability to travel in 
one's work  (F97K_new) 

Φ = 0.26**** ―     

10 
Importance of having 
time for things not work-
related  (F97M_new) 

Φ = 0.47**** Φ = 0.22**** ―    

11 
Importance of being 
well-off financially  
(G97C_new) 

Φ = 0.01**** Φ = 0.01**** Φ = 0.00*** ―   

12 
Being successful in his 
or her line of work is 
important  (G97E_new) 

Φ = 0.01**** Φ = 0.00 Φ = 0.01**** Φ = 0.10**** ―  

13 
Importance of being 
able to find steady work  
(G97F_new) 

Φ = -0.01**** Φ = -
0.03**** 

Φ = -
0.02**** Φ = 0.07**** Φ = 0.36**** ― 

14 
Importance of having 
leisure time  
(G97J_new) 

Φ = 0.01**** Φ = -
0.02**** Φ = 0.04**** Φ = 0.09**** Φ = 0.32**** Φ = 0.28**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX F, Continued 
 
Table 37 
 
Tests of bivariate association among independent variables categorized as representative of 
Indicators of Access to Information (N = 4920). 

  1 2 3 4 5 6 7 

1 

Respondent's graduate 
education is very 
important to his/her 
current or most recent job  
(B3IMPGR_new) 

―       

2 

Respondent's 
undergraduate education 
is very important to 
his/her current or most 
recent job  
(B3IMPUG_new) 

Φ = -
0.01**** ―      

3 

The respondent's 
undergraduate education 
was important preparation 
for work and career  
(B3UGPRA_new) 

Φ = 
0.01**** 

Φ = 
0.39**** ―     

4 

Total family income, 
including independent 
student income  
(CINCOME) 

t = -4.75****
d = -
0.14**** 
r = 0.07**** 

t = 3.64**** 
d = 0.10****
r = 0.05**** 

t = 3.57**** 
d = 0.10****
r = 0.05**** 

―    

5 
Importance of 
establishing roots in the 
community  (F97L_new) 

Φ = -
0.03**** 

Φ = -
0.01**** 

Φ = 
0.01**** 

t = 0.53 
d = 0.02 
r = 0.01 

―   

6 

Highest grade or level of 
education that the 
respondent's father/male 
guardian completed  
(FATHEDUC_new) 

Φ = 
0.11**** 

Φ = 
0.05**** 

Φ = 
0.07**** 

F = 
62.54**** 
R2 = 
0.06**** 

Φ = 
0.04**** ―  

7 

Importance of becoming 
an authority in the 
respondent's career or 
field  (G97A_new) 

Φ = 
0.02**** 

Φ = 
0.05**** 

Φ = 
0.04**** 

t = -0.32 
d = -0.01 
r = 0.00 

Φ = 
0.02**** 

Φ = 
0.04**** ― 

8 
Importance of being able 
to influence the political 
structure  (G97B_new) 

Φ = 
0.03**** 

Φ = 
0.02**** Φ = 0.00** 

t = 1.53 
d = 0.04 
r = 0.02 

Φ = -
0.01**** 

Φ = 
0.04**** 

Φ = 
0.14**** 

9 
Importance of being a 
leader in the community  
(G97G_new) 

Φ = 
0.04**** 

Φ = 
0.06**** 

Φ = 
0.06**** 

t = -0.91 
d = -0.03 
r = 0.01 

Φ = -
0.02**** 

Φ = 
0.01**** 

Φ = 
0.18**** 

10 
The respondent considers 
it important to live close to 
family  (G97H_new) 

Φ = 
0.02**** 

Φ = 
0.06**** 

Φ = 
0.04**** 

t = 1.03 
d = 0.03 
r = 0.01 

Φ = 
0.01**** 

Φ = 
0.04**** 

Φ = 
0.03**** 

11 

The respondent considers 
it important to move away 
from his or her location of 
origin  (G97I_new) 

Φ = 0.00 Φ = -
0.03**** 

Φ = 
0.06**** 

t = 0.07 
d = 0.00 
r = 0.00 

Φ = 
0.03**** 

Φ = 
0.04**** 

Φ = 
0.03**** 

12 
The respondent considers 
it important to have 
children  (G97K_new) 

Φ = 
0.03**** 

Φ = 
0.04**** Φ = 0.00*** 

t = -1.69* 
d = -0.05* 
r = 0.02* 

Φ = 
0.01**** 

Φ = 
0.07**** 

Φ = 
0.07**** 

13 

Primary language spoken 
in respondent's family of 
origin  
(HOMELANG_new) 

Φ = -
0.01**** 

Φ = -
0.04**** 

Φ = -
0.02**** 

t = -5.14**** 
d = -0.15****
r = 0.07**** 

Φ = 
0.03**** 

Φ = 
0.23**** Φ = 0.00 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 



 

 301

APPENDIX F, Continued 
 
Table 37 (continued). 
 

  8 9 10 11 12 

9 Importance of being a leader in 
the community  (G97G_new) Φ = 0.18**** ―    

10 
The respondent considers it 
important to live close to family  
(G97H_new) 

Φ = -0.01**** Φ = 0.05**** ―   

11 

The respondent considers it 
important to move away from 
his or her location of origin  
(G97I_new) 

Φ = 0.07**** Φ = 0.02**** Φ = -0.21**** ―  

12 
The respondent considers it 
important to have children  
(G97K_new) 

Φ = -0.01**** Φ = 0.12**** Φ = 0.16**** Φ = -0.06**** ― 

13 
Primary language spoken in 
respondent's family of origin  
(HOMELANG_new) 

Φ = 0.00 Φ = -0.04**** Φ = -0.06**** Φ = 0.00*** Φ = -0.02**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 
Table 38 
 
Tests of bivariate association among independent variables categorized as representative of Direct 
Costs (N = 4920). 

  1 2 

1 Average hours work/week while 
enrolled (EMWKHR4) ―  

2 

Actual amount of tuition charged 
the student for the terms 
attended, as reported by the 
institution  (TUITION) 

r = -0.18**** ― 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX F, Continued 
 
Table 39 
 
Tests of bivariate association among independent variables categorized as representative of Bio-
demographic Characteristics (N = 4920). 

  1 2 3 4 5 6 

1 Undergraduate major 
(BAMAJOR_new) ―      

2 
Respondent's age at 
college degree completion 
(CCAGEBA) 

F =  20.00****
R2 = 0.03**** ―     

3 Gender (GENDER_new) Φ = 0.30**** 
t = 0.05 
d = 0.00 
r = 0.00 

―    

4 Student-reported grade 
point average (GPACUM) 

F = 10.28****
R2 = 0.01**** r = 0.17**** 

t = 10.88**** 
d = 0.31**** 
r = 0.15**** 

―   

5 Respondent ethnicity 
(RETHNIC) Φ = 0.13**** F = 5.79**** 

R2 = 0.00**** Φ = 0.07**** F = 25.53****
R2 = 0.02**** ―  

6 Respondent marital status 
(SMARITAL) Φ = 0.16**** 

F = 
1505.24**** 
R2 = 0.23**** 

Φ = -0.02**** 
F = 
118.43**** 
R2 = 0.02**** 

Φ = 0.07**** ― 

7 

Total number of 
dependents the 
respondent supported in 
1993. (1 indicates self.)  
(TOTNUMDP) 

F = 18.39****
R2 = 0.03**** r = 0.56**** 

t = 2.72*** 
d = 0.08*** 
r = 0.04*** 

R2 = 0.16 F = 12.24**** 
R2 = 0.01**** 

F = 
3686.12**** 
R2 = 0.43**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 
Table 40 
 
Tests of bivariate association among independent variables categorized as representative of 
Institutional Characteristics (N = 4920). 

  1 2 

1 BA institutional control  
(ENRLCATB_control) ―  

2 BA institutional size  
(ENRLCATB_size) Φ = 0.66**** ― 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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Appendix G:  All Bivariate Correlations 
 

  

Respondent's 
graduate 
education is 
very important 
to his/her 
current or most 
recent job 

Respondent's 
undergraduate 
education is 
very important 
to his/her 
current or most 
recent job 

The 
respondent's 
undergraduate 
education was 
important 
preparation for 
work and career 

The 
respondent's 
undergraduate 
education was 
important 
preparation for 
establishing 
financial 
security 

Undergraduate 
education worth 
the financial cost 
of earning the 
degree 

  B3IMPGR_new B3IMPUG_new B3UGPRA_new B3UGPRC_new B3UGWRA_new 

Respondent's graduate education is 
very important to his/her current or 
most recent job 

B3IMPGR_new ―     

Respondent's undergraduate 
education is very important to his/her 
current or most recent job 

B3IMPUG_new Φ = -0.01**** ―    

The respondent's undergraduate 
education was important preparation 
for work and career 

B3UGPRA_new Φ = 0.01**** Φ = 0.39**** ―   

The respondent's undergraduate 
education was important preparation 
for establishing financial security 

B3UGPRC_new Φ = 0.00*** Φ = 0.33**** Φ = 0.35**** ―  

Undergraduate education worth the 
financial cost of earning the degree B3UGWRA_new Φ = 0.01**** Φ = 0.22**** Φ = 0.25**** Φ = 0.19**** ― 

Undergraduate education worth the 
amount of time required to earn the 
degree 

B3UGWRB_new Φ = 0.03**** Φ = 0.19**** Φ = 0.19**** Φ = 0.16**** Φ = 0.52**** 

Undergraduate education worth the 
level of effort required to earn the 
degree 

B3UGWRC_new Φ = 0.03**** Φ = 0.17**** Φ = 0.20**** Φ = 0.13**** Φ = 0.43**** 

Good income to start is an important 
factor in determining the type of 
work you plan to do in the future 

CHOICE02_new Φ = -0.03**** Φ = 0.00 Φ = -0.01**** Φ = 0.02**** Φ = -0.02**** 

Importance of prestige or status in 
the respondent's current or future 
work 

F97E_new Φ = 0.00**** Φ = 0.01**** Φ = 0.04**** Φ = 0.02**** Φ = 0.02**** 

Importance of finding intellectually 
challenging work F97G_new Φ = -0.01**** Φ = -0.01**** Φ = 0.00*** Φ =-0.00*** Φ = 0.01**** 

Importance of having freedom to 
make own decisions in the 
workplace 

F97H_new Φ = -0.05**** Φ = 0.01**** Φ = 0.01**** Φ = 0.01**** Φ = 0.02**** 

Importance of having interactions 
with one's coworkers F97I_new Φ = 0.01**** Φ = 0.03**** Φ = 0.05**** Φ = 0.02**** Φ = 0.02**** 

Importance of doing work 
independently of others F97J_new Φ = -0.04**** Φ = 0.03**** Φ = 0.00*** Φ = 0.01**** Φ = 0.01**** 

Importance of having the ability to 
travel in one's work F97K_new Φ = 0.00 Φ = -0.02**** Φ = -0.01**** Φ = 0.01**** Φ = 0.02**** 

Importance of establishing roots in 
the community F97L_new Φ = -0.03**** Φ = -0.01**** Φ = 0.01**** Φ = 0.01**** Φ = 0.00* 

Importance of having time for things 
not work-related F97M_new Φ = -0.02**** Φ = 0.01**** Φ = -0.02**** Φ = 0.00 Φ = 0.01**** 

Importance of becoming an authority 
in the respondent's career or field G97A_new Φ = 0.02**** Φ = 0.05**** Φ = 0.04**** Φ = 0.04**** Φ = 0.03**** 

Importance of being able to 
influence the political structure G97B_new Φ = 0.03**** Φ = 0.02**** Φ = 0.00** Φ = 0.00 Φ = -0.02**** 

Importance of being well-off 
financially G97C_new Φ = -0.06**** Φ = 0.01**** Φ = 0.03**** Φ = 0.10**** Φ = 0.04**** 

Being successful in his or her line of 
work is important to the respondent G97E_new Φ = 0.00**** Φ = 0.00*** Φ = 0.00*** Φ = 0.03**** Φ = -0.01**** 

Importance of being able to find 
steady work G97F_new Φ = 0.01**** Φ = 0.01**** Φ = 0.03**** Φ = 0.02**** Φ = 0.02**** 

Importance of being a leader in the 
community G97G_new Φ = 0.04**** Φ = 0.06**** Φ = 0.06**** Φ = 0.04**** Φ = 0.04**** 

The respondent considers it 
important to live close to family G97H_new Φ = 0.02**** Φ = 0.06**** Φ = 0.04**** Φ = 0.03**** Φ = 0.04**** 

The respondent considers it 
important to move away from his or 
her location of origin 

G97I_new Φ = 0.00 Φ = -0.03**** Φ = 0.06**** Φ = -0.03**** Φ = -0.03**** 

Importance of having leisure time G97J_new Φ = -0.03**** Φ = -0.01**** Φ = 0.00*** Φ = 0.00 Φ = -0.01**** 
The respondent considers it 
important to have children G97K_new Φ = 0.03**** Φ = 0.04**** Φ = 0.00*** Φ = 0.01**** Φ = 0.04**** 

Gender gender_new Φ = -0.03**** Φ = -0.07**** Φ = -0.01**** Φ = 0.00 Φ = 0.02**** 
SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX G, Continued 
 

  

Respondent's 
graduate 
education is 
very important 
to his/her 
current or most 
recent job 

Respondent's 
undergraduate 
education is 
very important 
to his/her 
current or most 
recent job 

The 
respondent's 
undergraduate 
education was 
important 
preparation for 
work and career 

The 
respondent's 
undergraduate 
education was 
important 
preparation for 
establishing 
financial 
security 

Undergraduate 
education worth 
the financial cost 
of earning the 
degree 

  B3IMPGR_new B3IMPUG_new B3UGPRA_new B3UGPRC_new B3UGWRA_new 

respondent consider job 
placement rate in deciding to 
attend his or her BA institution 

RATEPLAC_new Φ = 0.01**** Φ = 0.06**** Φ = 0.06**** Φ = 0.08**** Φ = 0.02**** 

Undergraduate major BAMAJOR_new Φ = 0.11**** Φ = 0.15**** Φ = 0.16**** Φ = 0.16**** Φ = 0.09**** 
BA institutional control ENRLCATB_control Φ = 0.04**** Φ = 0.01**** Φ = 0.01**** Φ = 0.05**** Φ = 0.11**** 
BA institutional size ENRLCATB_size Φ = 0.01**** Φ = 0.06**** Φ = 0.03**** Φ = 0.04**** Φ = 0.09**** 
Highest grade or level of 
education that the respondent's 
father/male guardian completed 

fatheduc_new Φ = 0.11**** Φ = 0.05**** Φ = 0.07**** Φ = 0.02**** Φ = 0.03**** 

Respondent race RETHNIC_new Φ = 0.03**** Φ = 0.03**** Φ = 0.04**** Φ = 0.05**** Φ = 0.05**** 
Respondent marital status SMARITAL_new Φ = -0.07**** Φ = 0.08**** Φ = 0.05**** Φ = 0.01**** Φ = 0.04**** 

Respondent's job salary as of 
April, 1994. AJOBSAL 

t = 1.45 
d = 0.04 
r = 0.02 

t = -4.96**** 
d = -0.14**** 
r = 0.07**** 

t = -7.27**** 
d = -0.21**** 
r = 0.10**** 

t = -6.38**** 
d = -0.18**** 
r = 0.09**** 

t = -5.85**** 
d = -0.17**** 
r = 0.08**** 

Respondent's age at college 
degree completion CCAGEBA 

t = 5.33**** 
d = 0.15**** 
r = 0.08**** 

t = -6.74**** 
d = -0.19**** 
r = 0.10**** 

t = -2.97*** 
d = -0.08**** 
r = 0.04**** 

t = -0.19 
d = -0.01 
r = 0.00 

t = -2.03** 
d = -0.06** 
r = 0.03** 

Total family income, including 
independent student income. CINCOME 

t = -4.75**** 
d = -0.14**** 
r = 0.07**** 

t = 3.64**** 
d = 0.10**** 
r = 0.05**** 

t = 3.57**** 
d = 0.10**** 
r = 0.05**** 

t = 1.05 
d = 0.03 
r = 0.01 

t = -0.34 
d = -0.01 
r = 0.00 

Average hours work/week while 
enrolled EMWKHR4 

t = 6.95**** 
d =0.19**** 
r = 0.10**** 

t = 2.00** 
d = 0.06** 
r = 0.03** 

t = -0.60 
d = -0.02 
r = 0.01 

t = 1.66* 
d = 0.05* 
r = 0.02* 

t = -0.55 
d = -0.02 
r = 0.01 

Student-reported grade point 
average.  GPACUM 

t = -6.02**** 
d = -0.17**** 
r = 0.09**** 

t = -6.11**** 
d = -0.17**** 
r = 0.09**** 

t = -5.12**** 
d = -0.15**** 
r = 0.07**** 

t = -0.38 
d = -0.01 
r = 0.01 

t = -3.99**** 
d = 0.11**** 
r = 0.06**** 

Total amount of all loans, federal, 
state, and institutional, acquired 
by the respondent by 1993 

TOTLOANR 
t = -0.14 
d = 0.00 
r = 0.00 

t = -1.56**** 
d = -0.04**** 
r = 0.02**** 

t = -1.74* 
d = -0.05* 
r = 0.02* 

t = -2.75*** 
d = -0.08*** 
r = 0.04*** 

t = 5.69**** 
d = 0.16**** 
r = 0.08**** 

Total number of dependents the 
respondent and/or spouse/partner 
supported in 1993. (1 indicates 
self.) 

TOTNUMDP 
t = 3.74**** 
d = 0.11**** 
r = 0.05**** 

t = -6.03**** 
d = -0.17**** 
r = 0.09**** 

t = -4.62**** 
d = -0.13**** 
r = 0.07**** 

t = 0.17 
d = 0.00 
r = 0.00 

t = -2.27** 
d = -0.06** 
r = 0.03** 

Actual amount of tuition charged 
the student for the terms 
attended, as reported by the 
institution or student. 

TUITION 
t = -8.03**** 
d = -0.23**** 
r = 0.11**** 

t = 1.58 
d = 0.05 
r = 0.02 

t = 2.37** 
d = 0.07** 
r = 0.03** 

t = 0.98 
d = 0.03 
r = 0.01 

t = 8.03**** 
d = 0.23**** 
r = 0.11**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX G, Continued 
 

  

Undergraduate 
education worth 
the amount of 
time required to 
earn the degree 

Undergraduate 
education worth 
the level of effort 
required to earn 
the degree 

Good income to 
start is an 
important factor 
in determining 
the type of work 
you plan to do in 
the future 

Importance 
of prestige or 
status in the 
respondent's 
current or 
future work 

Importance 
of finding 
intellectually 
challenging 
work 

  B3UGWRB_new B3UGWRC_new CHOICE02_new F97E_new F97G_new 

Undergraduate education worth the 
amount of time required to earn the 
degree 

B3UGWRB_new ―         

Undergraduate education worth the 
level of effort required to earn the 
degree 

B3UGWRC_new Φ = 0.62**** ―       

Good income to start is an important 
factor in determining the type of work 
you plan to do in the future 

CHOICE02_new Φ = -0.02**** Φ = -0.01**** ―     

Importance of prestige or status in the 
respondent's current or future work F97E_new Φ = -0.02**** Φ = -0.01**** Φ = 0.00*** ―   

Importance of finding intellectually 
challenging work F97G_new Φ = -0.02**** Φ = 0.00**** Φ = -0.02**** Φ = 0.15**** ― 

Importance of having freedom to 
make own decisions in the workplace F97H_new Φ = -0.01**** Φ = 0.00 Φ = -0.03**** Φ = 0.24**** Φ = 0.31**** 

Importance of having interactions with 
one's coworkers F97I_new Φ = 0.00** Φ = 0.02**** Φ = -0.05**** Φ = 0.14**** Φ = 0.26**** 

Importance of doing work 
independently of others F97J_new Φ = 0.00 Φ = 0.00* Φ = -0.01**** Φ = 0.19**** Φ = 0.26**** 

Importance of having the ability to 
travel in one's work F97K_new Φ = 0.01**** Φ = 0.01**** Φ = 0.00 Φ = 0.12**** Φ = 0.12**** 

Importance of establishing roots in the 
community F97L_new Φ = -0.02**** Φ = -0.03**** Φ = 0.01**** Φ = 0.18**** Φ = 0.19**** 

Importance of having time for things 
not work-related F97M_new Φ = -0.01**** Φ = -0.02**** Φ = 0.02**** Φ = 0.20**** Φ = 0.24**** 

Importance of becoming an authority 
in the respondent's career or field G97A_new Φ = 0.01**** Φ = 0.02**** Φ = -0.02**** Φ = 0.01**** Φ = 0.02**** 

Importance of being able to influence 
the political structure G97B_new Φ = -0.01**** Φ = 0.01**** Φ = 0.00 Φ = 0.04**** Φ = 0.03**** 

Importance of being well-off 
financially G97C_new Φ = 0.01**** Φ = 0.00*** Φ = 0.14**** Φ = 0.03**** Φ = -0.01**** 

Being successful in his or her line of 
work is important to the respondent G97E_new Φ = 0.00*** Φ = 0.00* Φ = -0.02**** Φ = 0.02**** Φ = 0.03**** 

Importance of being able to find 
steady work G97F_new Φ = 0.04**** Φ = 0.02**** Φ = 0.01**** Φ = 0.00*** Φ = -0.01**** 

Importance of being a leader in the 
community G97G_new Φ = 0.06**** Φ = 0.05**** Φ = -0.02**** Φ = 0.04**** Φ = 0.01**** 

The respondent considers it important 
to live close to family G97H_new Φ = 0.01**** Φ = 0.02**** Φ = 0.04**** Φ = 0.00 Φ = -0.02**** 

The respondent considers it important 
to move away from his or her location 
of origin 

G97I_new Φ = -0.01**** Φ = -0.01**** Φ = 0.00 Φ = -0.01**** Φ = 0.02**** 

Importance of having leisure time G97J_new Φ = -0.01**** Φ = -0.01**** Φ = 0.01**** Φ = 0.01**** Φ = 0.03**** 
The respondent considers it important 
to have children G97K_new Φ = 0.02**** Φ = 0.01**** Φ = -0.02**** Φ = -0.02**** Φ = -0.02**** 

Gender gender_new Φ = -0.01**** Φ = -0.02**** Φ = 0.04**** Φ = 0.02**** Φ = -0.01**** 
SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 



 

 306

APPENDIX G, Continued 
 

  

Undergraduate 
education worth 
the amount of 
time required to 
earn the degree 

Undergraduate 
education worth 
the level of effort 
required to earn 
the degree 

Good income to 
start is an 
important factor 
in determining 
the type of work 
you plan to do in 
the future 

Importance 
of prestige or 
status in the 
respondent's 
current or 
future work 

Importance 
of finding 
intellectually 
challenging 
work 

  B3UGWRB_new B3UGWRC_new CHOICE02_new F97E_new F97G_new 

Primary language spoken in 
respondent's family of origin HOMELANG_new Φ = 0.03**** Φ = 0.02**** Φ = -0.02**** Φ = -0.04**** Φ = 0.02**** 

The professional status of the 
respondent's April 1994 job PROSTA94_new Φ = 0.11**** Φ = 0.10**** Φ = 0.00**** Φ = 0.01**** Φ = 0.02**** 

respondent consider job placement rate 
in deciding to attend his or her BA 
institution 

RATEPLAC_new Φ = 0.03**** Φ = 0.03**** Φ = 0.03**** Φ = 0.04**** Φ = 0.02**** 

Undergraduate major BAMAJOR_new Φ = 0.08**** Φ = 0.05**** Φ = 0.13**** Φ = 0.03**** Φ = 0.04**** 
BA institutional control ENRLCATB_control Φ = 0.03**** Φ = 0.01**** Φ = 0.06**** Φ = 0.01**** Φ = 0.04**** 
BA institutional size ENRLCATB_size Φ = 0.06**** Φ = 0.05**** Φ = 0.04**** Φ = 0.02**** Φ = 0.05**** 
Highest grade or level of education that 
the respondent's father/male guardian 
completed 

fatheduc_new Φ = 0.02**** Φ = 0.02**** Φ = 0.05**** Φ = 0.04**** Φ = 0.03**** 

Respondent race RETHNIC_new Φ = 0.04**** Φ = 0.05**** Φ = 0.03**** Φ = 0.04**** Φ = 0.04**** 

Respondent marital status SMARITAL_new Φ = -0.01**** Φ = -0.01**** Φ = -0.01**** Φ = 0.02**** Φ = -
0.02**** 

Respondent's job salary as of April, 
1994. AJOBSAL 

t = -2.97*** 
d = -0.08*** 
r = 0.04*** 

t = -1.15 
d = -0.03 
r = 0.02 

t = -4.11**** 
d = -0.11**** 
r = 0.06**** 

t = -1.73* 
d = -0.05* 
r = 0.02* 

t = -1.32 
d = 0.00 
r = 0.00 

Respondent's age at college degree 
completion CCAGEBA 

t = 0.16 
d = 0.00 
r = 0.00 

t = 0.43 
d = 0.01 
r = 0.01 

t = 2.04** 
d = 0.06** 
r = 0.03** 

t = -2.58*** 
d = -0.07*** 
r = 0.04*** 

t = -0.17 
d = 0.00 
r = 0.00 

Total family income, including 
independent student income. CINCOME 

t = -2.09** 
d = -0.06** 
r = 0.03** 

t = -1.41 
d = -0.04 
r = 0.02 

t = -1.03 
d = -0.03 
r = 0.01 

t = -0.18 
d = -0.01 
r = 0.00 

t = -1.02 
d = -0.03 
r = 0.01 

Average hours work/week while enrolled EMWKHR4 
t = 2.01** 
d = 0.06** 
r = 0.03** 

t = 0.95 
d = 0.03 
r = 0.01 

t = -1.90* 
d = -0.05* 
r = 0.03* 

t = -0.74 
d = -0.02 
r = 0.01 

t = 2.25** 
d = 0.06** 
r = 0.03** 

Student-reported grade point average.  GPACUM 
t = -4.36**** 
d = -0.12**** 
r = 0.06**** 

t = -3.22*** 
d = -0.09*** 
r = 0.05*** 

t = 1.66* 
d = 0.05* 
r = 0.02* 

t = 0.33 
d = 0.01 
r = 0.00 

t = -2.43** 
d = -0.07** 
r = 0.03** 

Total amount of all loans, federal, state, 
and institutional, acquired by the 
respondent by 1993 

TOTLOANR 
t = -0.74 
d = -0.02 
r = 0.01 

t = -1.00 
d = -0.03 
r = 0.01 

t = 0.88 
d = 0.03 
r = 0.01 

t = -1.70* 
d = -0.05* 
r = 0.02* 

t = -0.10 
d = 0.00 
r = 0.00 

Total number of dependents the 
respondent and/or spouse/partner 
supported in 1993. (1 indicates self.) 

TOTNUMDP 
t = 0.76 
d = 0.02 
r = 0.01 

t = 1.89* 
d = 0.05* 
r = 0.07* 

t = 1.73* 
d = 0.05* 
r = 0.02* 

t = -2.33** 
d = -0.07** 
r = 0.03** 

t = 0.80 
d = 0.02 
r = 0.01 

Actual amount of tuition charged the 
student for the terms attended, as 
reported by the institution or student. 

TUITION 
t = -2.33** 
d = 0.07** 
r = 0.03** 

t = -0.58 
d = -0.02 
r = 0.01 

t = 3.41**** 
d = 0.10**** 
r = 0.05**** 

t = 0.68 
d = 0.02 
r = 0.01 

t = -1.28 
d = -0.04 
r = 0.02 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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  Importance of 
having 
freedom to 
make own 
decisions in 
the workplace 

Importance of 
having 
interactions 
with one's 
coworkers 

Importance of 
doing work 
independently 
of others 

Importance of 
having the 
ability to travel 
in one's work 

Importance of 
establishing 
roots in the 
community 

  
F97H_new F97I_new F97J_new F97K_new F97L_new 

Importance of having freedom to make 
own decisions in the workplace F97H_new ―         

Importance of having interactions with 
one's coworkers F97I_new Φ = 0.32**** ―       

Importance of doing work independently 
of others F97J_new Φ = 0.49**** Φ = 0.30**** ―     

Importance of having the ability to travel 
in one's work F97K_new Φ = 0.24**** Φ = 0.14**** Φ = 0.26**** ―   

Importance of establishing roots in the 
community F97L_new Φ = 0.33**** Φ = 0.25**** Φ = 0.37**** Φ = 0.13**** ― 

Importance of having time for things not 
work-related F97M_new Φ = 0.45**** Φ = 0.32**** Φ = 0.47**** Φ = 0.22**** Φ = 0.40**** 

Importance of becoming an authority in 
the respondent's career or field G97A_new Φ = -0.01**** Φ = -0.02**** Φ = 0.03**** Φ = 0.02**** Φ = 0.02**** 

Importance of being able to influence the 
political structure G97B_new Φ = 0.02**** Φ = 0.01**** Φ = 0.01**** Φ = 0.01**** Φ = -0.01**** 

Importance of being well-off financially G97C_new Φ = 0.01**** Φ = -0.08**** Φ = 0.01**** Φ = 0.01**** Φ = 0.01**** 
Being successful in his or her line of work 
is important to the respondent G97E_new Φ = 0.01**** Φ = 0.03**** Φ = 0.01**** Φ = 0.00 Φ = 0.01**** 

Importance of being able to find steady 
work G97F_new Φ = -0.06**** Φ = 0.00 Φ = -0.01**** Φ = -0.03**** Φ = 0.02**** 

Importance of being a leader in the 
community G97G_new Φ = 0.00 Φ = 0.04**** Φ = -0.01**** Φ = 0.01**** Φ = -0.02**** 

The respondent considers it important to 
live close to family G97H_new Φ = -0.04**** Φ = 0.03**** Φ = -0.01**** Φ = -0.03**** Φ = 0.01**** 

The respondent considers it important to 
move away from his or her location of 
origin 

G97I_new Φ = 0.00 Φ = 0.00*** Φ = 0.02**** Φ = 0.07**** Φ = 0.03**** 

Importance of having leisure time G97J_new Φ = 0.02**** Φ = 0.01**** Φ = 0.01**** Φ = -0.02**** Φ = 0.03**** 
The respondent considers it important to 
have children G97K_new Φ = -0.01**** Φ = 0.02**** Φ = -0.01**** Φ = -0.01**** Φ = 0.01**** 

Gender gender_new Φ = 0.02**** Φ = -0.08**** Φ = 0.00*** Φ = 0.03**** Φ = -0.05**** 
Primary language spoken in respondent's 
family of origin HOMELANG_new Φ = -0.01**** Φ = -0.02**** Φ = 0.02**** Φ = 0.03**** Φ = 0.03**** 

The professional status of the 
respondent's April 1994 job PROSTA94_new Φ = 0.01**** Φ = 0.00* Φ = 0.00**** Φ = 0.01**** Φ = 0.02**** 

respondent consider job placement rate 
in deciding to attend his or her BA 
institution 

RATEPLAC_new Φ = -0.02**** Φ = -0.02**** Φ = 0.00 Φ = -0.02**** Φ = -0.01**** 

Undergraduate major BAMAJOR_new Φ = 0.05**** Φ = 0.14**** Φ = 0.04**** Φ = 0.06**** Φ = 0.05**** 
BA institutional control ENRLCATB_control Φ = 0.03**** Φ = 0.05**** Φ = 0.04**** Φ = 0.02**** Φ = 0.02**** 
BA institutional size ENRLCATB_size Φ = 0.05**** Φ = 0.03**** Φ = 0.03**** Φ = 0.02**** Φ = 0.02**** 
Highest grade or level of education that 
the respondent's father/male guardian 
completed 

fatheduc_new Φ = 0.04**** Φ = 0.06**** Φ = 0.05**** Φ = 0.06**** Φ = 0.04**** 

Respondent race RETHNIC_new Φ = 0.03**** Φ = 0.04**** Φ = 0.03**** Φ = 0.04**** Φ = 0.05**** 
Respondent marital status SMARITAL_new Φ = 0.01**** Φ = 0.04**** Φ = 0.04**** Φ = -0.01**** Φ = 0.06**** 

Respondent's job salary as of April, 1994. AJOBSAL 
t = -3.77**** 
d = 0.00**** 
r = 0.00**** 

t = 1.08 
d = 0.00 
r = 0.00 

t = -1.96** 
d = 0.00** 
r = 0.00** 

t = -3.18*** 
d = 0.00**** 
r = 0.00**** 

t = -2.60*** 
d = 0.00*** 
r = 0.00*** 

Respondent's age at college degree 
completion CCAGEBA 

t = -2.61*** 
d = -0.07*** 
r = 0.04*** 

t = -2.35** 
d = -0.07** 
r = 0.03** 

t = -2.14** 
d = -0.06** 
r = 0.03** 

t = 1.21 
d = 0.03 
r = 0.02 

t = -0.87 
d = -0.02 
r = 0.01 

Total family income, including 
independent student income. CINCOME 

t = 1.74* 
d = 0.05* 
r = 0.02* 

t = 1.67* 
d = 0.05* 
r = 0.02* 

t = 1.44 
d = 0.04 
r = 0.02 

t = 1.35 
d = 0.04 
r = 0.02 

t = 0.53 
d = 0.02 
r = 0.01 

Average hours work/week while enrolled EMWKHR4 
t = -2.28** 
d = -0.07** 
r = 0.03** 

t = 1.10 
d = 0.03 
r = 0.02 

t = 0.39 
d = 0.01 
r = 0.01 

t = -1.63 
d = -0.05 
r = 0.02 

t = -0.67 
d = -0.02 
r = 0.01 

Student-reported grade point average.  GPACUM 
t = -0.74 
d = -0.02 
r = 0.01 

t = -0.91 
d = -0.03 
r = 0.01 

t = -0.39 
d = -0.01 
r = 0.01 

t = 0.54 
d = 0.02 
r = 0.01 

t = -1.49 
d = -0.04 
r = 0.02 

Total amount of all loans, federal, state, 
and institutional, acquired by the 
respondent by 1993 

TOTLOANR 
t = -2.56** 
d = -0.07** 
r = 0.03** 

t = -1.19 
d = -0.03 
r = 0.02 

t = 0.09 
d = 0.00 
r = 0.00 

t = 0.75 
d = 0.02 
r = 0.01 

t = 0.14 
d = 0.00 
r = 0.00 

Total number of dependents the 
respondent and/or spouse/partner 
supported in 1993. (1 indicates self.) 

TOTNUMDP 
t = -1.46 
d = -0.04 
r = 0.02 

t = -1.20 
d = -0.03 
r = 0.02 

t = -2.24** 
d = -0.06** 
r = 0.03** 

t = 0.61 
d = 0.02 
r = 0.01 

t = -3.97**** 
d = -0.11**** 
r = 0.06**** 

Actual amount of tuition charged the 
student for the terms attended, as 
reported by the institution or student. 

TUITION 
t = 1.04 
d = 0.03 
r = 0.01 

t = 1.96** 
d = 0.06** 
r = 0.03** 

t = 1.49 
d = 0.04 
r = 0.02 

t = 0.94 
d = 0.03 
r = 0.01 

t = 1.11 
d = 0.03 
r = 0.02 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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Importance 
of having 
time for 
things not 
work-related 

Importance of 
becoming an 
authority in 
the 
respondent's 
career or field 

Importance 
of being able 
to influence 
the political 
structure 

Importance 
of being well-
off financially 

Being 
successful in 
his or her line 
of work is 
important to 
the 
respondent 

  
F97M_new G97A_new G97B_new G97C_new G97E_new 

Importance of having time for things not 
work-related F97M_new ―         

Importance of becoming an authority in the 
respondent's career or field G97A_new Φ = 0.00 ―       

Importance of being able to influence the 
political structure G97B_new Φ = 0.00*** Φ = 0.14**** ―     

Importance of being well-off financially G97C_new Φ = 0.00*** Φ = 0.17**** Φ = 0.01**** ―   
Being successful in his or her line of work 
is important to the respondent G97E_new Φ = 0.01**** Φ = 0.13**** Φ = 0.06**** Φ = 0.10**** ― 

Importance of being able to find steady 
work G97F_new Φ = -0.02**** Φ = 0.10**** Φ = 0.02**** Φ = 0.07**** Φ = 0.36**** 

Importance of being a leader in the 
community G97G_new Φ = 0.00** Φ = 0.18**** Φ = 0.18**** Φ = 0.07**** Φ = 0.11**** 

The respondent considers it important to 
live close to family G97H_new Φ = -0.02**** Φ = 0.03**** Φ = -0.01**** Φ = 0.03**** Φ = 0.08**** 

The respondent considers it important to 
move away from his or her location of 
origin 

G97I_new Φ = 0.03**** Φ = 0.03**** Φ = 0.07**** Φ = 0.06**** Φ = 0.05**** 

Importance of having leisure time G97J_new Φ = 0.04**** Φ = 0.04**** Φ = 0.03**** Φ = 0.09**** Φ = 0.32**** 
The respondent considers it important to 
have children G97K_new Φ = 0.02**** Φ = 0.07**** Φ = -0.01**** Φ = 0.03**** Φ = 0.16**** 

Gender gender_new Φ = -0.03**** Φ = 0.06**** Φ = 0.01**** Φ = 0.12**** Φ = 0.00**** 
Primary language spoken in respondent's 
family of origin HOMELANG_new Φ = 0.02**** Φ = 0.00 Φ = 0.00 Φ = -0.06**** Φ = -0.01**** 

The professional status of the 
respondent's April 1994 job PROSTA94_new Φ = 0.00 Φ = 0.08**** Φ = -0.02**** Φ = 0.01**** Φ = -0.01**** 

respondent consider job placement rate in 
deciding to attend his or her BA institution RATEPLAC_new Φ = -0.01**** Φ = 0.06**** Φ = 0.02**** Φ = 0.05**** Φ = 0.02**** 

Undergraduate major BAMAJOR_new Φ = 0.04**** Φ = 0.04**** Φ = 0.13**** Φ = 0.25**** Φ = 0.06**** 
BA institutional control ENRLCATB_control Φ = 0.03**** Φ = 0.05**** Φ = 0.02**** Φ = 0.06**** Φ = 0.00** 
BA institutional size ENRLCATB_size Φ = 0.03**** Φ = 0.04**** Φ = 0.03**** Φ = 0.05**** Φ = 0.04**** 
Highest grade or level of education that 
the respondent's father/male guardian 
completed 

fatheduc_new Φ = 0.03**** Φ = 0.04**** Φ = 0.04**** Φ = 0.06**** Φ = 0.04**** 

Respondent race RETHNIC_new Φ = 0.03**** Φ = 0.06**** Φ = 0.10**** Φ = 0.10**** Φ = 0.06**** 
Respondent marital status SMARITAL_new Φ = 0.02**** Φ = -0.02**** Φ = 0.00 Φ = -0.02**** Φ = 0.01**** 

Respondent's job salary as of April, 1994. AJOBSAL 
t = -2.98*** 
d = 0.00*** 
r = 0.00*** 

t = -2.69*** 
d = 0.00*** 
r = 0.00*** 

t = -0.81 
d = 0.00 
r = 0.00 

t = -7.80**** 
d = 0.00**** 
r = 0.00**** 

t = -1.41 
d = 0.00 
r = 0.00 

Respondent's age at college degree 
completion CCAGEBA 

t = -0.14 
d = 0.00 
r = 0.00 

t = 2.42** 
d = -0.07** 
r = 0.03** 

t = -3.15*** 
d = -0.09*** 
r = 0.04*** 

t = 1.90* 
d = 0.05* 
r = 0.03* 

t = 0.62 
d = 0.02 
r = 0.01 

Total family income, including independent 
student income. CINCOME 

t = 1.52 
d = 0.04 
r = 0.02 

t = -0.32 
d = -0.01 
r = 0.00 

t = 1.53 
d = 0.04 
r = 0.02 

t = 0.30 
d = 0.01 
r = 0.00 

t = -0.92 
d = -0.03 
r = 0.01 

Average hours work/week while enrolled EMWKHR4 
t = 0.11 
d = 0.00 
r = 0.00 

t = 0.08 
d = 0.00 
r = 0.00 

t = -0.80 
d = -0.02 
r = 0.01 

t = -3.41**** 
d = -0.10**** 
r = 0.05**** 

t = 0.70 
d = 0.02 
r = 0.01 

Student-reported grade point average.  GPACUM 
t = -1.61 
d = -0.05 
r = 0.02 

t = 2.11** 
d = 0.06** 
r = 0.03** 

t = 1.78* 
d = 0.05* 
r = 0.03* 

t = 6.88**** 
d = 0.20**** 
r = 0.10**** 

t = 0.75 
d = 0.02 
r = 0.01 

Total amount of all loans, federal, state, 
and institutional, acquired by the 
respondent by 1993 

TOTLOANR 
t = -1.09 
d = -0.03 
r = 0.02 

t = 0.14 
d = 0.00 
r = 0.00 

t = -1.32 
d = -0.04 
r = 0.02 

t = 1.32 
d = 0.04 
r = 0.02 

t = -1.27 
d = -0.04 
r = 0.02 

Total number of dependents the 
respondent and/or spouse/partner 
supported in 1993. (1 indicates self.) 

TOTNUMDP 
t = -0.61 
d = -0.02 
r = 0.01 

t = 0.55 
d = 0.02 
r = 0.01 

t = -0.22 
d = -0.01 
r = 0.00 

t = 2.73*** 
d = 0.08*** 
r = 0.04*** 

t = -0.76 
d = -0.02 
r = 0.01 

Actual amount of tuition charged the 
student for the terms attended, as reported 
by the institution or student. 

TUITION 
t = 1.23 
d = 0.04 
r = 0.02 

t = 2.43** 
d = 0.07** 
r = 0.03** 

t = -0.62 
d = -0.02 
r = 0.01 

t = 3.96**** 
d = 0.11**** 
r = 0.060**** 

t = -0.53 
d = -0.02 
r = 0.00 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 



 

 309

APPENDIX G, Continued 
 

  

Importance of 
being able to 
find steady 
work 

Importance of 
being a 
leader in the 
community 

The 
respondent 
considers it 
important to 
live close to 
family 

The 
respondent 
considers it 
important to 
move away 
from his or 
her location 
of origin 

Importance of 
having 
leisure time 

  
G97F_new G97G_new G97H_new G97I_new G97J_new 

Importance of being able to find steady work G97F_new ―         

Importance of being a leader in the 
community G97G_new Φ = 0.08**** ―       

The respondent considers it important to live 
close to family G97H_new Φ = 0.06**** Φ = 0.05**** ―     

The respondent considers it important to 
move away from his or her location of origin G97I_new Φ = 0.04**** Φ = 0.02**** Φ = -0.21**** ―   

Importance of having leisure time G97J_new Φ = 0.28**** Φ = 0.04**** Φ = 0.10**** Φ = 0.05**** ― 
The respondent considers it important to 
have children G97K_new Φ = 0.12**** Φ = 0.12**** Φ = 0.16**** Φ = -0.06**** Φ = -0.17**** 

Gender gender_new Φ = 0.02**** Φ = 0.04**** Φ = -0.11**** Φ = -0.02**** Φ = -0.03**** 
Primary language spoken in respondent's 
family of origin HOMELANG_new Φ = 0.06**** Φ = -0.04**** Φ = -0.06**** Φ = 0.00*** Φ = 0.03**** 

The professional status of the respondent's 
April 1994 job PROSTA94_new Φ = -0.02**** Φ = 0.03**** Φ = 0.03**** Φ = -0.01**** Φ = -0.01**** 

respondent consider job placement rate in 
deciding to attend his or her BA institution RATEPLAC_new Φ = 0.04**** Φ = 0.08**** Φ = 0.02**** Φ = -0.02**** Φ = -0.02**** 

Undergraduate major BAMAJOR_new Φ = 0.03**** Φ = 0.08**** Φ = 0.11**** Φ = 0.06**** Φ = 0.06**** 
BA institutional control ENRLCATB_control Φ = 0.01**** Φ = 0.04**** Φ = 0.03**** Φ = 0.01**** Φ = 0.01**** 
BA institutional size ENRLCATB_size Φ = 0.02**** Φ = 0.03**** Φ = 0.04**** Φ = 0.05**** Φ = 0.02**** 

Highest grade or level of education that the 
respondent's father/male guardian completed fatheduc_new Φ = 0.03**** Φ = 0.01**** Φ = 0.04**** Φ = 0.04**** Φ = 0.030**** 

Respondent race RETHNIC_new Φ = 0.04**** Φ = 0.10**** Φ = 0.06**** Φ = 0.05**** Φ = 0.06**** 
Respondent marital status SMARITAL_new Φ = -0.01**** Φ = -0.05**** Φ = 0.05**** Φ = -0.06**** Φ = 0.00*** 

Respondent's job salary as of April, 1994. AJOBSAL 
t = 1.07 
d = 0.00 
r = 0.00 

t = -0.54 
d = 0.00 
r = 0.00 

t = 1.34 
d = 0.00 
r = 0.00 

t = 1.14 
d = 0.00 
r = 0.00 

t = -0.24 
d = 0.00 
r = 0.00 

Respondent's age at college degree 
completion CCAGEBA 

t = 2.83*** 
d = 0.08*** 
r = 0.04*** 

t = 6.31**** 
d = 0.18**** 
r = 0.09**** 

t = 0.72 
d = 0.02 
r = 0.01 

t = 4.32**** 
d = 0.12**** 
r = 0.06**** 

t = -0.42 
d = -0.01 
r = 0.01 

Total family income, including independent 
student income. CINCOME 

t = -0.10 
d = 0.00 
r = 0.00 

t = -0.91 
d = -0.03 
r = 0.01 

t = 1.03 
d = 0.03 
r = 0.01 

t = 0.07 
d = 0.00 
r = 0.00 

t = -2.02** 
d = -0.06** 
r = 0.03** 

Average hours work/week while enrolled EMWKHR4 
t = 0.78 
d = 0.02 
r = 0.01 

t = 1.78* 
d = 0.05* 
r = 0.03* 

t = 3.53 
d = 0.10 
r = 0.05 

t = 0.50 
d = 0.01 
r = 0.01 

t = 0.77 
d = 0.02 
r = 0.01 

Student-reported grade point average.  GPACUM 
t = 0.63 
d = 0.02 
r = 0.01 

t = 3.11*** 
d = 0.09*** 
r = 0.04*** 

t = -2.91*** 
d = -0.08*** 
r = 0.04*** 

t = 2.82*** 
d = 0.08*** 
r = 0.04*** 

t = 0.42 
d = 0.01 
r = 0.01 

Total amount of all loans, federal, state, and 
institutional, acquired by the respondent by 
1993 

TOTLOANR 
t = -0.14 
d = 0.00 
r = 0.00 

t = -3.48**** 
d = -0.10**** 
r = 0.05**** 

t = 1.85* 
d = 0.05* 
r = 0.03* 

t = -0.60 
d = -0.02 
r = 0.01 

t = 1.85* 
d = 0.05* 
r = 0.03* 

Total number of dependents the respondent 
and/or spouse/partner supported in 1993. (1 
indicates self.) 

TOTNUMDP 
t = 1.11 
d = 0.03 
r = 0.02 

t = 3.25*** 
d = 0.10*** 
r = 0.05*** 

t = -3.20*** 
d = -0.10*** 
r = 0.05*** 

t = 6.22**** 
d = 0.18**** 
r = 0.09**** 

t = 0.11 
d = 0.00 
r = 0.00 

Actual amount of tuition charged the student 
for the terms attended, as reported by the 
institution or student. 

TUITION 
t = 0.26 
d = 0.01 
r = 0.00 

t = -2.35** 
d = -0.07** 
r = 0.03** 

t = 3.03*** 
d = 0.09*** 
r = 0.04*** 

t = -3.28*** 
d = -0.09*** 
r = 0.05*** 

t = 0.05 
d = 0.00 
r = 0.00 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX G, Continued 
 

  The 
respondent 
considers 
it important 
to have 
children 

Gender 

Primary language 
spoken in 
respondent's 
family of origin 

The professional 
status of the 
respondent's 
April 1994 job 

respondent 
consider job 
placement rate in 
deciding to 
attend his or her 
BA institution 

  
G97K_new gender_new HOMELANG_new PROSTA94_new RATEPLAC_new 

The respondent considers it important 
to have children G97K_new ―         

Gender gender_new Φ = 0.00 ―       
Primary language spoken in 
respondent's family of origin HOMELANG_new Φ = -

0.02**** Φ = 0.02**** ―     

The professional status of the 
respondent's April 1994 job PROSTA94_new Φ = 

0.04**** 
Φ = -
0.03**** Φ = 0.00*** ―   

respondent consider job placement rate 
in deciding to attend his or her BA 
institution 

RATEPLAC_new Φ = 
0.05**** 

Φ = -
0.01**** Φ = 0.01**** Φ = 0.09**** ― 

Undergraduate major BAMAJOR_new Φ = 
0.09**** Φ = 0.30**** Φ = 0.06**** Φ = 0.21**** Φ = 0.10**** 

BA institutional control ENRLCATB_control Φ = 
0.02**** Φ = 0.05**** Φ = 0.03**** Φ = 0.05**** Φ = 0.08**** 

BA institutional size ENRLCATB_size Φ = 
0.02**** Φ = 0.06**** Φ = 0.03**** Φ = 0.05**** Φ = 0.07**** 

Highest grade or level of education that 
the respondent's father/male guardian 
completed 

fatheduc_new Φ = 
0.07**** Φ = 0.04**** Φ = 0.23**** Φ = 0.05**** Φ = 0.04**** 

Respondent race RETHNIC_new Φ = 
0.03**** Φ = 0.07**** Φ = 0.55**** Φ = 0.05**** Φ = 0.02**** 

Respondent marital status SMARITAL_new Φ = 
0.04**** 

Φ = -
0.02**** Φ = -0.01**** Φ = 0.00** Φ = -0.11**** 

Respondent's job salary as of April, 
1994. AJOBSAL 

t = -1.05 
d = 0.00 
r = 0.00 

t = -8.26**** 
d = 0.00**** 
r = 0.00**** 

t = -0.94 
d = 0.00 
r = 0.00 

t = -15.38**** 
d = 0.00**** 
r = 0.00**** 

t = -1.18 
d = 0.00 
r = 0.00 

Respondent's age at college degree 
completion CCAGEBA 

t = 4.98****
d = 
0.14**** 
r = 0.07**** 

t = 0.05 
d = 0.00 
r = 0.00 

t = 1.95* 
d = 0.06* 
r = 0.03* 

t = 5.24**** 
d = 0.15**** 
r = 0.07**** 

t = 8.82**** 
d = 0.25**** 
r = 0.12**** 

Total family income, including 
independent student income. CINCOME 

t = -1.69* 
d = -0.05* 
r = 0.02* 

t = 2.46** 
d = 0.07** 
r = 0.04** 

t = -5.14**** 
d = -0.15**** 
r = 0.07**** 

t = 0.46 
d = 0.01 
r = 0.01 

t = -2.81*** 
d = -0.08*** 
r = 0.04*** 

Average hours work/week while 
enrolled EMWKHR4 

t = 3.09*** 
d = 0.09***
r = 0.04*** 

t = -4.39**** 
d = 0.13**** 
r = 0.06**** 

t = -0.42 
d = -0.01 
r = 0.01 

t = 9.32**** 
d = 0.27**** 
r = 0.13**** 

t = 6.25**** 
d = 0.18**** 
r = 0.09**** 

Student-reported grade point average.  GPACUM 
t = 2.48** 
d = 0.07** 
r = 0.04** 

t = 10.88****
d = 0.31**** 
r = 0.15**** 

t = -1.83* 
d = -0.05* 
r = 0.03* 

t = -3.99**** 
d = -0.11**** 
r = 0.06**** 

t = 0.09 
d = 0.00 
r = 0.00 

Total amount of all loans, federal, state, 
and institutional, acquired by the 
respondent by 1993 

TOTLOANR 
t = -0.11 
d = 0.00 
r = 0.00 

t = 0.10 
d = 0.00 
r = 0.00 

t = -0.97 
d = 0.03 
r = 0.01 

t = 0.12 
d = 0.00 
r = 0.00 

t = -2.86*** 
d = -0.08*** 
r = 0.04*** 

Total number of dependents the 
respondent and/or spouse/partner 
supported in 1993. (1 indicates self.) 

TOTNUMDP 

t = -
6.33**** 
d = -
0.18**** 
r = 0.09**** 

t = 2.72*** 
d = 0.08*** 
r = 0.04*** 

t = 2.37** 
d = 0.07** 
r = 0.03** 

t = 0.39 
d = 0.01 
r = 0.01 

t = 4.92**** 
d = 0.14**** 
r = 0.07**** 

Actual amount of tuition charged the 
student for the terms attended, as 
reported by the institution or student. 

TUITION 
t = 0.11 
d = 0.00 
r = 0.00 

t = 2.85*** 
d = 0.08*** 
r = 0.04*** 

t = 1.24 
d = 0.04 
r = 0.02 

t = -1.92 
d = -0.05 
r = 0.03 

t = -9.67**** 
d = -0.28**** 
r = 0.14**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX G, Continued 
 

  

Undergraduate 
major 

BA institutional 
control 

BA institutional 
size 

Highest grade 
or level of 
education 
that the 
respondent's 
father/male 
guardian 
completed 

Respondent 
race 

  BAMAJOR_new ENRLCATB_control ENRLCATB_size fatheduc_new RETHNIC_new 
  ―         

Undergraduate major BAMAJOR_new Φ = 0.12**** ―       
BA institutional control ENRLCATB_control Φ = 0.14**** Φ = 0.66**** ―     

BA institutional size ENRLCATB_size Φ = 0.17**** Φ = 0.11**** Φ = 0.12**** ―   

Highest grade or level of 
education that the respondent's 
father/male guardian completed 

fatheduc_new Φ = 0.13**** Φ = 0.08**** Φ = 0.14**** Φ = 0.23**** ― 

Respondent race RETHNIC_new Φ = 0.16**** Φ = 0.04**** Φ = 0.11**** Φ = 0.20**** Φ = 0.07**** 

Respondent marital status SMARITAL_new F =  39.38**** 
R2 = 0.05**** 

F = 4.34** 
R2 = 0.00** 

F = 0.54 
R2 = 0.00 

F = 3.40*** 
R2 = 0.00*** 

F = 2.76** 
R2 = 0.00** 

Respondent's job salary as of 
April, 1994. AJOBSAL F =  20.00**** 

R2 = 0.03**** 
F = 25.61**** 
R2 = 0.01**** 

F = 28.09**** 
R2 = 0.02**** 

F = 
117.49**** 
R2 = 0.11**** 

F = 5.79**** 
R2 = 0.00**** 

Respondent's age at college 
degree completion CCAGEBA F =  8.97**** 

R2 = 0.01**** 
F = 19.76**** 
R2 = 0.01**** 

F = 1.39 
R2 = 0.00 

F = 62.54**** 
R2 = 0.06**** 

F = 14.19**** 
R2 = 0.01**** 

Total family income, including 
independent student income. CINCOME F = 25.61**** 

R2 = 0.04**** 
F = 10.97**** 
R2 = 0.00**** 

F = 2.17* 
R2 = 0.00* 

F = 30.74**** 
R2 = 0.03**** 

F = 6.06**** 
R2 = 0.00**** 

Average hours work/week while 
enrolled EMWKHR4 F = 10.28**** 

R2 = 0.01**** 
F = 54.52**** 
R2 = 0.02**** 

F = 23.77**** 
R2 = 0.01**** 

F = 5.83**** 
R2 = 0.01**** 

F = 25.53**** 
R2 = 0.02**** 

Student-reported grade point 
average.  GPACUM F =  4.28**** 

R2 = 0.01**** 
F = 115.88**** 
R2 = 0.05**** 

F = 62.06**** 
R2 = 0.04**** 

F = 4.24**** 
R2 = 0.00**** 

F = 7.59**** 
R2 = 0.01**** 

Total amount of all loans, 
federal, state, and institutional, 
acquired by the respondent by 
1993 

TOTLOANR F = 18.39**** 
R2 = 0.03**** 

F = 6.25*** 
R2 = 0.00*** 

F = 22.45**** 
R2 = 0.01**** 

F = 56.62**** 
R2 = 0.05**** 

F = 12.24**** 
R2 = 0.01**** 

Total number of dependents the 
respondent and/or 
spouse/partner supported in 
1993. (1 indicates self.) 

TOTNUMDP F = 12.45**** 
R2 = 0.02**** 

F = 2300.57**** 
R2 = 0.48**** 

F = 302.53**** 
R2 = 0.16**** 

F = 38.71**** 
R2 = 0.04**** 

F = 4.63**** 
R2 = 0.00**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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APPENDIX G, Continued 
 

  

Respondent 
marital status 

Respondent's 
job salary as 
of April, 1994. 

Respondent's 
age at college 
degree 
completion 

Total family 
income, 
including 
independent 
student 
income. 

Average 
hours 
work/week 
while 
enrolled 

  SMARITAL_new AJOBSAL CCAGEBA CINCOME EMWKHR4 
Respondent marital status SMARITAL_new ―         

Respondent's job salary as of April, 1994. AJOBSAL F = 131.15**** 
R2 = 0.03**** ―       

Respondent's age at college degree 
completion CCAGEBA F = 1505.24**** 

R2 = 0.23**** R2 = 0.21**** ―     

Total family income, including independent 
student income. CINCOME F = 38.20**** 

R2 = 0.01**** R2 = 0.03 R2 = -0.14**** ―   

Average hours work/week while enrolled EMWKHR4 F = 187.70**** 
R2 = 0.04**** R2 = 0.13**** R2 = 0.28**** R2 = -

0.11**** ― 

Student-reported grade point average.  GPACUM F = 118.43**** 
R2 = 0.02**** R2 = 0.08**** R2 = 0.17**** R2 = 0.00 R2 = 0.01 

Total amount of all loans, federal, state, and 
institutional, acquired by the respondent by 
1993 

TOTLOANR F = 1.15 
R2 = 0.00 R2 = -0.05**** R2 = 0.04 R2 = -

0.17**** R2 = -0.01 

Total number of dependents the respondent 
and/or spouse/partner supported in 1993. (1 
indicates self.) 

TOTNUMDP F = 3686.12**** 
R2 = 0.43**** R2 = 0.12**** R2 = 0.56**** R2 = -

0.13**** 
R2 = 
0.18**** 

Actual amount of tuition charged the student 
for the terms attended, as reported by the 
institution or student. 

TUITION F = 189.82**** 
R2 = 0.04**** R2 = -0.03 R2 = -0.18**** R2 = 0.19**** R2 = -

0.18**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 

  

Student-reported 
grade point 
average.  

Total amount 
of all loans, 
federal, state, 
and 
institutional, 
acquired by 
the 
respondent by 
1993 

Total number 
of dependents 
the respondent 
and/or 
spouse/partner 
supported in 
1993. (1 
indicates self.) 

Actual amount of tuition 
charged the student for the 
terms attended, as reported 
by the institution or student. 

  
GPACUM TOTLOANR TOTNUMDP TUITION 

Student-reported grade point average.  GPACUM ―       

Total amount of all loans, federal, state, 
and institutional, acquired by the 
respondent by 1993 

TOTLOANR R2 = 0.02 ―     

Total number of dependents the 
respondent and/or spouse/partner 
supported in 1993. (1 indicates self.) 

TOTNUMDP R2 = 0.16**** R2 = 0.05**** ―   

Actual amount of tuition charged the 
student for the terms attended, as reported 
by the institution or student. 

TUITION R2 = 0.06**** R2 = 0.23**** R2 = -0.18**** ― 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
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Appendix H: Collinearity Diagnostics 
 

Variable Standardized 
Estimate 

Tolerance Variance 
Inflation 

Eigenvalue Condition 
Index 

Intercept 0.00 . 0.00 25.57 1.00 
B3IMPGR_new -0.01 0.94 1.06 2.64 3.11 
B3IMPUG_new -0.01 0.76 1.32 1.92 3.65 
B3UGPRA_new 0.01 0.74 1.35 1.39 4.29 
B3UGPRC_new 0.05 0.79 1.26 1.31 4.43 
B3UGWRA_new -0.08 0.65 1.54 1.17 4.67 
B3UGWRB_new 0.02 0.53 1.89 1.14 4.73 
B3UGWRC_new 0.03 0.59 1.69 1.06 4.91 
CHOICE02_new 0.01 0.95 1.06 1.06 4.92 
F97E_new 0.02 0.90 1.11 1.04 4.96 
F97G_new -0.01 0.85 1.18 1.03 4.99 
F97H_new 0.05 0.63 1.59 1.00 5.06 
F97I_new 0.01 0.78 1.28 0.98 5.10 
F97J_new -0.02 0.63 1.60 0.97 5.13 
F97K_new -0.02 0.89 1.13 0.96 5.16 
F97L_new -0.02 0.76 1.31 0.89 5.36 
F97M_new 0.02 0.65 1.55 0.87 5.44 
G97A_new 0.01 0.89 1.12 0.84 5.53 
G97B_new -0.01 0.91 1.10 0.80 5.66 
G97C_new 0.00 0.84 1.19 0.78 5.72 
G97E_new 0.02 0.79 1.27 0.76 5.80 
G97F_new 0.00 0.81 1.23 0.72 5.96 
G97G_new 0.04 0.88 1.13 0.68 6.13 
G97H_new -0.02 0.89 1.13 0.63 6.39 
G97I_new 0.00 0.91 1.10 0.62 6.41 
G97J_new -0.03 0.83 1.21 0.61 6.49 
G97K_new 0.01 0.88 1.14 0.59 6.57 
gender_new 0.01 0.84 1.19 0.57 6.71 
HOMELANG_new 0.04 0.65 1.54 0.51 7.07 
PROSTA94_new -0.01 0.83 1.20 0.51 7.09 
RATEPLAC_new 0.01 0.93 1.08 0.49 7.21 
AJOBSAL -0.05 0.82 1.22 0.47 7.39 
CCAGEBA 0.01 0.54 1.84 0.45 7.50 
CINCOME -0.19 0.88 1.14 0.42 7.82 
EMWKHR4 0.00 0.82 1.23 0.40 7.99 
GPACUM 0.00 0.86 1.16 0.36 8.39 
TOTNUMDP 0.05 0.63 1.58 0.34 8.72 
TUITION 0.25 0.40 2.47 0.31 9.07 
RETHNIC_new_white 0.03 0.24 4.16 0.28 9.51 
RETHNIC_new_black 0.06 0.37 2.71 0.25 10.11 
RETHNIC_new_hispanic 0.02 0.45 2.23 0.24 10.26 
RETHNIC_new_AIAN 0.02 0.82 1.21 0.22 10.91 
fatheduc_new_BA 0.03 0.17 5.76 0.20 11.32 
fatheduc_new_lessHS  0.04 0.31 3.18 0.20 11.43 
fatheduc_new_HS 0.05 0.14 6.97 0.15 13.10 
fatheduc_new_somecoll 0.04 0.21 4.78 0.13 14.01 
fatheduc_new_MA 0.00 0.21 4.75 0.11 15.50 
BAMAJOR_new_educ 0.01 0.40 2.52 0.08 17.92 
SOURCE:  Analyses of B&B: 93/03. 
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APPENDIX H, Continued 
 

Variable Standardized 
Estimate 

Tolerance Variance 
Inflation 

Eigenvalue Condition 
Index 

BAMAJOR_new_other -0.03 0.45 2.24 0.06 21.44 
BAMAJOR_new_bus -0.04 0.33 3.03 0.04 25.02 
BAMAJOR_new_engineer 0.03 0.57 1.75 0.04 25.75 
BAMAJOR_new_health 0.04 0.55 1.80 0.03 27.39 
BAMAJOR_new_mathscibio -0.01 0.56 1.79 0.03 29.18 
BAMAJOR_new_socscipsy -0.01 0.46 2.16 0.02 32.69 
ENRLCATB_size_20000plus 0.01 0.55 1.81 0.02 35.21 
ENRLCATB_size_less4999  0.07 0.50 2.02 0.02 37.93 
ENRLCATB_size_5000to9999 0.00 0.68 1.48 0.02 41.12 
ENRLCATB_control_public -0.03 0.04 26.85 0.01 47.39 
ENRLCATB_control_private -0.01 0.04 25.14 0.00 106.71 

SOURCE:  Analyses of B&B: 93/03. 
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Appendix I:  Initial Eigenvalues of Exploratory Factor Analysis  
            

 Eigenvalue Difference Proportion Cumulative 
1 2.216 0.303 0.444 0.444 
2 1.913 0.821 0.384 0.828 
3 1.092 0.433 0.219 1.047 
4 0.659 0.235 0.132 1.179 
5 0.423 0.095 0.085 1.264 
6 0.328 0.063 0.066 1.330 
7 0.265 0.142 0.053 1.383 
8 0.122 0.053 0.025 1.408 
9 0.069 0.015 0.014 1.422 
10 0.055 0.018 0.011 1.432 
11 0.036 0.022 0.007 1.440 
12 0.014 0.014 0.003 1.443 
13 0.000 0.011 0.000 1.443 
14 -0.011 0.029 -0.002 1.441 
15 -0.040 0.013 -0.008 1.433 
16 -0.053 0.021 -0.011 1.422 
17 -0.074 0.035 -0.015 1.407 
18 -0.109 0.005 -0.022 1.385 
19 -0.114 0.013 -0.023 1.362 
20 -0.127 0.004 -0.026 1.337 
21 -0.132 0.010 -0.026 1.311 
22 -0.141 0.024 -0.028 1.282 
23 -0.166 0.007 -0.033 1.249 
24 -0.173 0.011 -0.035 1.214 
25 -0.184 0.020 -0.037 1.177 
26 -0.205 0.010 -0.041 1.136 
27 -0.215 0.003 -0.043 1.093 
28 -0.218 0.027 -0.044 1.049 
29 -0.245  -0.049 1.000 

SOURCE:  Analyses of B&B: 93/03. 
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Appendix J:  Pearson Correlation Coefficients from the Exploratory Factor Analysis 
 

  Factor 
  1 2 3 
  (α = 0.74) (α = 0.71) (α = 0.55) 
  Importance of 

professional 
autonomy 

Appreciation of 
the investment 
value of higher 

education 

Importance of 
work-life balance 

CHOICE02_new Good income to start is an important factor in 
determining the type of work you plan to do in 
the future 

-0.03* -0.02 0.04*** 

B3UGPRC_new The respondent's undergraduate education 
was important preparation for establishing 
financial security 

0.03* 0.46**** 0.12**** 

G97E_new Being successful in his or her line of work is 
important to the respondent 

0.03** -0.01 0.72**** 

G97F_new Importance of being able to find steady work -0.03* 0.03* 0.64**** 
G97C_new Importance of being well-off financially 0.00 0.05*** 0.31**** 
F97G_new Importance of finding intellectually challenging 

work 
0.47**** 0.00 0.03** 

F97E_new Importance of prestige or status in the 
respondent's current or future work 

0.37**** 0.02 0.05**** 

F97K_new Importance of having the ability to travel in 
one's work 

0.38**** 0.01 -0.03** 

F97I_new Importance of having interactions with one's 
coworkers 

0.54**** 0.04*** 0.02 

F97H_new Importance of having freedom to make own 
decisions in the workplace 

0.77**** 0.01 -0.02* 

F97J_new Importance of doing work independently of 
others 

0.77**** 0.02 0.00 

G97J_new Importance of having leisure time 0.04** -0.04*** 0.60**** 
F97M_new Importance of having time for things not work-

related 
0.75**** -0.02 0.01 

HOMELANG_new Primary language spoken in respondent's 
family of origin 

0.01 -0.01 -0.01 

B3IMPGR_new Respondent's graduate education is very 
important to his/her current or most recent job 

-0.04*** 0.04*** 0.01 

B3IMPUG_new Respondent's undergraduate education is very 
important to his/her current or most recent job 

0.02 0.51**** 0.10**** 

B3UGPRA_new The respondent's undergraduate education 
was important preparation for work and career 

0.02 0.54**** 0.10**** 

G97B_new Importance of being able to influence the 
political structure 

0.03** 0.00 0.18**** 

G97A_new Importance of becoming an authority in the 
respondent's career or field 

0.02 0.07**** 0.37**** 

G97G_new Importance of being a leader in the community 0.01 0.12**** 0.35**** 
F97L_new Importance of establishing roots in the 

community (not having to move often) 
0.60**** -0.02 0.04*** 

G97K_new The respondent considers it important to have 
children 

0.00 0.05*** 0.40**** 

G97H_new The respondent considers it important to live 
close to family (parents and/or relatives) 

-0.03* 0.07**** 0.25**** 

G97I_new2 The respondent considers it important to move 
away from his or her location of origin 
(Recoded to replace negative coding scheme) 

-0.04*** 0.06**** -0.05**** 

RATEPLAC_new Did the respondent consider job placement 
rate in deciding to attend his or her BA 
institution 

-0.01 0.12**** 0.12**** 

B3UGWRA_new Undergraduate education worth the financial 
cost of earning the degree 

0.02* 0.71**** 0.00 

B3UGWRB_new Undergraduate education worth the amount of 
time required to earn the degree 

-0.02 0.80**** -0.04** 

B3UGWRC_new Undergraduate education worth the level of 
effort required to earn the degree 

-0.01 0.73**** -0.05*** 

PROSTA94_new The professional status of the respondent's 
April 1994 job 

0.01 0.26**** 0.04*** 

SOURCE:  Analyses of B&B: 93/03. 
Note:  N = 4920.  Cronbach’s alpha reliability coefficients are presented in parentheses in the factor header. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001.    
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Appendix K:  Results of Reliability Testing of Observed Attitudinal Constructs 
 
Table 42 
 
Pearson’s intercorrelation matrix of questionnaire items which load onto the factor, importance of 
professional autonomy. 

Item Mean SD F97G_new F97E_new F97K_new F97H_new F97I_new F97J_new F97M_new 

F97G_new 0.21 0.41 ⎯       

F97E_new 0.07 0.26 0.15**** ⎯      

F97K_new 0.03 0.16 0.12**** 0.12**** ⎯     

F97H_new 0.08 0.27 0.31**** 0.24**** 0.24**** ⎯    

F97I_new 0.17 0.38 0.26**** 0.14**** 0.14**** 0.32**** ⎯   

F97J_new 0.06 0.23 0.26**** 0.19**** 0.26**** 0.49**** 0.30**** ⎯  

F97M_new 0.05 0.22 0.24**** 0.20**** 0.22**** 0.45**** 0.32**** 0.47**** ⎯ 

F97L_new 0.06 0.24 0.19**** 0.18**** 0.13**** 0.33**** 0.25**** 0.37**** 0.40**** 
SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 
Table 43 
 
Pearson’s intercorrelation matrix of questionnaire items which load onto the factor, importance of 
professional autonomy, with the composite total of all items. 

Item Mean SD 

Professional 
autonomy 

total 

F97G_new 0.21 0.41 0.62**** 
F97E_new 0.07 0.26 0.45**** 
F97K_new 0.03 0.16 0.38**** 
F97H_new 0.08 0.27 0.70**** 
F97I_new 0.17 0.38 0.63**** 
F97J_new 0.06 0.23 0.67**** 
F97M_new 0.05 0.22 0.66**** 
F97L_new 0.06 0.24 0.58**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 
Table 44 
 
Pearson’s intercorrelation matrix of questionnaire items which load onto the factor, the appreciation 
of the educational investment value. 

 Item Mean SD B3UGWRA_new B3UGWRB_new B3UGWRC_new 
B3UGWRA_new 0.91 3.01 ⎯   
B3UGWRB_new 0.93 2.57 0.52**** ⎯  
B3UGWRC_new 0.96 1.98 0.43**** 0.62**** ⎯ 
B3UGPRC_new 0.59 5.10 0.19**** 0.16**** 0.13**** 
B3IMPUG_new 0.62 5.03 0.22**** 0.19**** 0.17**** 
B3UGPRA_new 0.80 4.17 0.25**** 0.19**** 0.20**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10,  ** P < 0.05,  ***  P < 0.01,  **** P < 0.001 
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APPENDIX K, Continued 
 
Table 44 (continued). 
 
 Item Mean SD B3UGPRC_new B3IMPUG_new 
B3UGWRA_new 0.91 3.01   
B3UGWRB_new 0.93 2.57   
B3UGWRC_new 0.96 1.98   
B3UGPRC_new 0.59 5.10 ⎯  
B3IMPUG_new 0.62 5.03 0.33**** ⎯ 
B3UGPRA_new 0.80 4.17 0.35**** 0.39**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10,  ** P < 0.05,  ***  P < 0.01,  **** P < 0.001 
 
Table 45 
 
Pearson’s intercorrelation matrix of questionnaire items which load onto the factor, the appreciation 
of the educational investment value, with the composite total of all items. 

Item Mean SD 
Investment 
value total 

B3UGWRA_new 0.91 3.01 0.59**** 
B3UGWRB_new 0.93 2.57 0.56**** 
B3UGWRC_new 0.96 1.98 0.51**** 
B3UGPRC_new 0.59 5.10 0.68**** 
B3IMPUG_new 0.62 5.03 0.70**** 
B3UGPRA_new 0.80 4.17 0.68**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 
Table 46 
 
Pearson’s intercorrelation matrix of questionnaire items which load onto the factor, the importance 
of work-life balance. 
Item Mean SD G97E_new G97F_new G97J_new 
G97E_new 0.98 1.43 ⎯   
G97F_new 0.96 2.12 0.36**** ⎯  
G97J_new 0.94 2.39 0.32**** 0.28**** ⎯ 
G97K_new 0.76 4.41 0.16**** 0.12**** 0.17**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 
 
Table 47 
 
Pearson’s intercorrelation matrix of questionnaire items which load onto the factor, the importance 
of work-life balance, with the composite total of all items. 

Item Mean SD 
Work-life 

balance total 
G97E_new 0.98 1.43 0.53**** 
G97F_new 0.96 2.12 0.56**** 
G97J_new 0.94 2.39 0.61**** 
G97K_new 0.76 4.41 0.77**** 

SOURCE:  Analyses of B&B: 93/03. 
*  P < 0.10.  ** P < 0.05.  ***  P < 0.01.  **** P < 0.001. 




