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Many factors—individual, departmental and institutional—have been associated 

with longer time to degree and progress toward degree completion. Lengthy time to 

degree affects the availability of resources, advising, persistence, and degree completion. 

This research identified institutional characteristics that impacted extended time to 

degree, relative to discipline, in doctoral programs. The data were drawn from three years 

of Survey of Earned Doctorates (SED) data—2004, 2005, and 2006—and the National 

Research Council’s (NRC) 2010 A Data-based Assessment of Research-Doctorate 

Programs in the United States. The sample included 18,545 student records representing 

58 different fields. Extended time to doctoral degree was defined as completion equal to 

or greater than one standard deviation beyond the Mean, relative to discipline. The study 

employed descriptive statistics, Hierarchical linear models, and Analysis of Variance 

models to test nested student and field data against targeted independent variables in each 

of nine categories: socio-demographic factors, student qualities and time to degree 

factors, discipline and institution factors, financial support factors, support and training 



factors, process and procedure factors, program environment factors, research 

environment factors, and selectivity factors. 

Key findings include writing the dissertation as a critical point for reform in 

doctoral programs to reduce time to degree for early, average and extended completers. 

Relationships between diverse students, diverse faculty, and the research environment 

impact time to degree differently for early, average, and extended completers, which 

requires additional research. Child dependents increased time to degree for all 

completers, and primary source of support had mixed effects for early, average, and 

extended completers. Five recommendations for institutional interventions and additional 

research were developed based on the study findings: develop programs to support timely 

(dissertation) writing, conduct additional research on diversity and extended time to 

degree, develop programs for graduate student parents, reorganize doctoral student 

financial support mechanisms, and establish program-level review of time to degree. The 

recommendations are aimed at improving the culture and climate of doctoral education 

for all graduate students. 
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AN ANALYSIS OF INSTITUTIONAL CHARACTERISTICS THAT 
CONTRIBUTE TO EXTENDED TIME TO DOCTORAL DEGREE  

by 
Helen Schurke Frasier 

 
CHAPTER ONE 

Introduction 

Yale University awarded America’s first three earned Doctor of Philosophy 

(Ph.D.) degrees in 1861, more than 200 years after the founding of the first U.S. college. 

In the nearly 150 years since Yale awarded those Ph.D. degrees, American colleges and 

universities have awarded thousands of doctoral degrees in numerous disciplines. More 

than 49,010 Ph.D. degrees were awarded in 2011 by U.S. institutions, down from a high 

of 49,552 in 2009 (National Science Foundation (NSF), 2010; NSF, 2012). The number 

and diversity of disciplines that award the Ph.D. has expanded at both institutional and 

national levels. For instance, Yale University now boasts 45 different doctoral programs 

from which a combined total of 370 Ph.D. degrees were awarded in the 2011-2012 

academic year (Yale University, 2013a; Yale University, 2013b), and the 2011 edition of 

the Survey of Earned Doctorates classifies 302 different disciplines in which doctorates 

are awarded. As Bent (1962) eloquently states, “the range of subjects covered by work 

for the Doctor’s degree encompasses the entire field of human knowledge” (p. 14). 

Widely recognized as the hallmark of American higher education, 412 U.S. institutions 

granted the Ph.D. degree in 2010-2011 (NSF, 2012). It is evident from the numbers that 

the pursuit and granting of Ph.D. degrees has become a complex and expansive 

enterprise. 
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The approach followed by Yale for the programs completed in 1861, and by many 

Ph.D. programs today, stems from a Germanic model. That model emphasized ideas of 

research and freedom in academic inquiry in their curriculum (Altbach, 2001). Future 

scholars engage in a combination of core and disciplinary coursework, comprehensive 

examinations, and extensive original research from which they write a dissertation 

(Stewart et al., 2005). The rigorous scale and scope of the curriculum and the writing of 

the dissertation distinguishes the Ph.D. as a research doctorate and differentiates it from 

other levels of academic work. 

The undergraduate curriculum forms the academic foundation by exploring an 

introduction to multiple disciplines. The master’s student focuses on a broad survey of 

knowledge in one discipline. The doctoral candidate explores a specialty within a 

discipline. Where undergraduate degrees are dominated by coursework, a defining trait of 

a doctoral program is expertise achieved through original research. The original research 

becomes the student’s first significant contribution to the discipline, whether it fills a gap 

in knowledge, presents and synthesizes new data, argues for the application of new 

techniques, or represents a new and different way of thinking about the problem. To 

adapt a phrase attributed to British scientist Thomas Henry Huxley (1825-1895) and 

quoted by Mencken (1925), the distinction is that the undergraduate student must try to 

learn “something about everything [while the Ph.D. student must learn] everything about 

something.” By the time they graduate, Ph.D. recipients are expected to be experts in 

their area of specialization, the result of a narrow focus and rigorous study in a discipline. 
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While the overall design and purpose of a Ph.D. may have remained relatively 

stable, the characteristics of doctoral programs have changed considerably over the last 

150 years. Therefore, it is not surprising that time to degree has changed as well. The 7.7 

year median time to degree across all fields in 2011 (NSF, 2012) dwarfs the time taken 

by Yale’s original Ph.D. recipients, who all began their course of study in 1859 and 

graduated in 1861 (Rosenberg, 1961). What is surprising is a historical and ongoing 

disconnect between reality and the preferred and/or professed time to doctoral degree. 

Ziolkowski (1990) explains that in the decades after Johns Hopkins University was 

founded in 1876, three years for award of the doctorate was the standard, both 

conceptually and practically. By 1916, the Association of American Universities (AAU) 

had proposed three years as the ideal length for doctoral study (Ziolkowski, 1990). This 

ideal time to degree of three to four years was reiterated in a 1964 joint statement by the 

Association of Graduate Schools (AGS) and the Council of Graduate Schools (CGS) 

(Ziolkowski, 1990). 

Described in greater detail in the next section, the conceptual notion of a shorter 

time to degree made a lasting impression on doctoral education. It set a context that 

influences institutional norms and requirements for time to degree today, regardless of 

institutional context, resources, discipline, or student characteristics. Yet each of these 

individual, institutional and environmental characteristics influence whether a student 

finishes the Ph.D. at all, and for those who do finish, the amount of time it takes to 

complete the degree. One could argue that there are advantages or disadvantages to every 
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rate of completion: early, average, or extended. As researchers, we should not assume 

that faster completion is better. Moving too quickly through the doctoral program may 

deny the student access or adequate exposure to the research, teaching, and other 

scholarly opportunities that are essential to the doctoral degree. Moving too slowly 

through the doctoral program may intensify or exaggerate problems with the availability 

of resources, advising, persistence and ultimately, degree completion. 

Scholars who study doctoral education have found many individual factors that 

influence time to degree such as gender and race (Abedi & Benkin, 1987; Nettles, 1990a; 

Nettles, 1990b), financial support (Bowen & Rudenstine, 1992; Ehrenberg & Mavros, 

1995), having children (Maher, Ford, & Thompson, 2004; Mason & Goulden, 2004), 

personal motivation (Kearns, Gardiner, & Marshall, 2008; Lovitts, 2005), and 

relationship with one’s adviser (Baird, 1995; Bargar & Mayo-Chamberlain, 1983; Golde, 

2000; Lovitts, 2008, Nettles & Millett, 2006). Research has also revealed the 

characteristics of individuals and their contexts most likely to facilitate a shorter time to 

degree (Berg & Ferber, 1983; Lovitts, 2005; Seagram, Gould, & Pyke, 1998). Little 

research has considered the factors that most impact time to degree for those who 

graduate last. The absence of comprehensive information regarding the factors that 

impact lengthy time to degree is a problem, and one which I address throughout the pages 

of this dissertation.  In addition, given that institutions have a vested interest in helping 

students achieve timely degree completion, it is important to understand the institutional 

factors, those most under their control, that impact time to degree for extended 
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completers. Therefore, the purpose of this dissertation is to identify probable 

characteristics of institutions that are likely to contribute to the phenomenon of extended 

time to doctoral degree (ETTD) for the graduates who take the longest to complete the 

Ph.D. degree, relative to their disciplinary peers. 

The Ph.D. and Time to Degree: Historical Context 

The foundation for the Yale University graduate school was laid during the 

lengthy tenure of Yale President Theodore Dwight Woolsey, 1846-1871(Rosenberg, 

1961). The Sheffield Scientific School evolved in 1854 from a Department of Philosophy 

and the Arts, which focused primarily on undergraduate curriculum. The faculty 

formalized criteria for an earned Doctor of Philosophy degree in 1860. The formalization 

of an earned degree moved doctoral education away from honorary doctorates, which had 

been conferred by many of the colonial colleges since 1642 (Brubacher & Rudy, 1997). 

The course of study set forth by Yale for the earned doctorate required students to 

engage in the study of several fields and produce a research thesis (Bent, 1962). Bent 

(1962) asserts that the differences between the intent of the first doctoral programs and 

those of present-day are superficial. Both require disciplinary study, demonstrated 

expertise, and a contribution to the discipline through the writing of the dissertation. The 

first three Ph.D. recipients followed these exact steps. 

Although men were the first to receive the earned Ph.D., women quickly pushed 

for admission into doctoral programs (Rossiter, 1982). Institutions were slow to embrace 

the admission (and even the presence) of women in doctoral programs, however. 
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Beginning in 1868 and for more than two decades thereafter at some institutions, women 

were admitted to “special student” status and were never granted the Ph.D. It was not 

until 1877, when Boston University awarded its first doctorate to Helen Magill (White), 

that a woman received an earned doctorate in the United States (Dolan, 1972; Rossiter, 

1982). A total of only 25 doctorates were awarded to women before 1890, when a 

handful of major institutions finally started to grant women official admission. Over the 

next decade, 1890-1900, women earned 204 doctorates compared to 2,372 earned by men 

(Rossiter, 1982). 

The challenges experienced by Blacks seeking higher education in the United 

States and the growth of Black colleges and universities are well documented. The first 

baccalaureate degrees granted to a Black man and woman were awarded respectively in 

1823 and 1862; the latter a year after Yale awarded the first Ph.D. degree (Journal of 

Blacks in Higher Education (JBHE), 2006). The first doctorate awarded to a Black man 

was granted by Yale University to Edward Bouchet in 1876, a year before Helen Magill 

received her doctorate at Boston University. The first Black women did not receive their 

doctorates until 1921, 45 years later, with the granting of doctorates by Radcliffe College 

to Eva Dykes, the University of Pennsylvania to Sadie Alexander, and the University of 

Chicago to Georgiana Simpson (Cowan & Maguire, 1995; JBHE, 2006). The conditions 

of access to higher education for Blacks were contentious for decades, with courts 

ordering institutions to admit Black students, armed protests, and riots throughout the 

1950’s and 1960’s. In spite of onerous obstacles, many Black students found ways to 
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achieve. The first Black doctorates in geology (1943), chemical engineering (1944), 

metallurgy (1950), and astronomy (1961) were awarded during these academically 

turbulent times (JBHE, 2006). 

By the early years of the 1960’s, a dialogue emerged within the graduate 

education community regarding the length of doctoral programs for all students. At that 

time, little had been done to refute the ‘three years as the ideal length for doctoral study’ 

notion which had been proposed by the AAU in 1916, even though in reality, time to 

degree was double or triple the time proposed by the AAU. In an essay criticizing 

graduate education of the day, Berelson (1962) observed that “the norm proposed [for 

doctoral study] is usually three to four years, and on this point almost everyone seems to 

agree” (p. 54). Berelson (1962) argued that if only enrolled time to degree were 

evaluated, as opposed to total time to degree which includes time when the student was 

on leave or not enrolled, then for many students, median time to degree was in fact three 

to four years. However, when total time to degree was evaluated, median time to degree 

was actually eight years in arts and science fields and 12 years in professional fields 

(Berelson, 1962). 

The distinction between registered and total, or elapsed, time to degree is 

important because it changes how we evaluate the length of the program. This 

dissertation studies the phenomenon of extended time to degree in terms of total time to 

degree for two reasons: 
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1. A thorough, multi-institution evaluation of extended time to degree in terms of 

registered time to degree—including information regarding the full-time, part-time, or 

even stop-out status of the student—would require access to complete, student-level 

registration data which is not available in an existing data source at this time. Using 

complete data from a single university or selected institutions, while informative, 

would not provide the complete picture of extended time to degree across the United 

States. 

2. Students take leaves of absence and fail to register for an infinite number of reasons. 

While registration is required at most institutions in order to access university 

resources, e.g. faculty, the library, or laboratories, one could argue that it is 

impossible to say with certainty that no work or progress was made by students on the 

dissertation and/or degree during periods of non-registration. 

Therefore, this dissertation evaluates extended time to degree in terms of total time to 

degree in order to capture the full period of time required to complete the degree 

requirements and graduate. 

Pressey (1962) concurred with Berelson (1962) that three to four years is the 

desired norm for the length of doctoral programs, but then introduced an 

acknowledgement by a committee of graduate school deans that reality often requires at 

least four years and as many as 10-15 years to complete the degree. Pressey (1962) 

hypothesized that efforts to shorten the length of doctoral programs would be met with 

resistance by graduate programs and institutions fearing a loss of academic standing. Arlt 
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(1963) introduced the argument that time to degree could be shortened if students were 

well-supported, both financially and academically, such as those funded under Title IV of 

the National Defense Education Act (NDEA). He argued that with financial support and 

significant mentoring from the faculty characteristic of degree programs for NDEA 

students, the doctorate could be completed after three calendar years of intensive work. 

By the late 1980’s, Abedi and Benkin (1987) noted that the time it takes to 

complete the doctoral degree was still a ‘hot topic’ in graduate education, yet little 

empirical research had addressed the factors associated with time to degree. Their study 

sought to identify factors that affected time to degree in doctoral programs at a single 

institution. Using data from University of California, Los Angeles, they used multiple 

regression techniques to determine which academic, financial, and demographic variables 

had the greatest effect on mean time to degree (Abedi & Benkin, 1987). Consistent with 

Arlt’s (1963) argument, they found that while many variables impact time to degree, 

adequate financial support had the most direct impact on the rate of progress and eventual 

degree completion. 

Two years later, Tuckman, Coyle, and Bae (1989) studied the lengthening of time 

to degree specifically, and noted that the upward climb in median time degree observed 

in the 1970’s and 1980’s did not show signs of stopping. They offered six explanations 

for why time to degree has increased: epistemic, institutional, student preference-based, 

financial need-based, demographic and ability-based, and market-based (Tuckman, 

Coyle, & Bae, 1989). They concluded that the 20% increase in total length of doctoral 
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program observed from 1967-1986 would soon become the top policy issue in graduate 

education if better information about the causes were not identified. As we now know, 

and as will be discussed in the next section, their prediction was correct: The increasing 

trend in median time to degree did not subside. Since then, several studies have been 

done with larger databases to understand factors that contribute to completion rates for 

doctoral students and time to degree (Bowen & Rudenstine, 1992; Nettles & Millett, 

2006). More extensive discussion of these studies is integrated into the subsequent 

section of this chapter and into Chapter Two. Briefly, what these and other studies 

highlight is that the length of time to degree impacts the use of resources (individual, 

faculty, and institutional), the mentoring and advising load of the faculty, the timeliness 

and relevance of the research conducted by the student, and the likelihood that the student 

will actually persist and complete the degree (Bowen & Rudenstine, 1992; Berg & 

Ferber, 1983; Lovitts, 2008; Nettles & Millett, 2006). 

The historical context of the Ph.D. and time to degree demonstrates that since 

1861, significant changes have occurred in the population of doctoral students and the 

length of time it takes to complete the Ph.D. Just as significant are the changes that have 

occurred across the disciplines themselves (Bent, 1962). An explosion of knowledge has 

contributed to the emergence of elective and specialization courses within doctoral 

programs, from which we have seen disciplines split into sub-disciplines, which have 

split into specializations, which have pioneered sub-specializations (Bent, 1962; 

Blackburn & Conrad, 1986; Isaac, Quinlan, & Walker, 1992). That explosion of 
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knowledge means there is simply more for a Ph.D. candidate to learn, which makes 

discipline a factor that undoubtedly accounts for some, but not all, of the lengthening of 

time to degree observed over the past 150 years. 

Norms and Shifts in Median Time to Degree and Completion 

The individual and institutional investments of time and resources into a single 

doctoral student’s academic career do not amount to much if it takes the student what 

may seem like an eternity to finish the dissertation and graduate. As recent as 2005, when 

median time to degree across all disciplines was 8.2 years (Hoffer et al., 2006), the 

Council of Graduate Schools acknowledged that it can take five to six years to complete 

the Ph.D. (Stewart, et al., 2005).The disconnect between published statements and the 

data continues to highlight the need for definitive new standards or guidelines for what 

the time to doctoral degree should be. Muszynski and Akamatsu (1991) assert that current 

policy standards for ‘maximum time permitted’ are in fact the outset of degree 

completion and that the ‘maximum’ is closer to the ‘norm’. 

More than three decades of data from the Survey of Earned Doctorates (SED) 

appear to support Muszynski and Akamatsu’s (1991) claim. According to the student-

reported SED data for all disciplines, median time to degree since first enrolling in 

graduate school has exceeded 8.0 years for 24 of the past 35 years (Hoffer et al., 2001; 

Hoffer et al., 2002; Hoffer et al., 2003; Hoffer et al., 2004; Hoffer et al., 2005; Hoffer et 

al., 2006; Hoffer, Hess, Welch & Williams, 2007; NSF, 2009; NSF, 2010; NSF, 2011; 

NSF, 2012; Sanderson & Dugoni, 1999; Sanderson, Dugoni, Hoffer, & Myers, 2000; 
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Sanderson, Dugoni, Hoffer, & Selfa, 1999). As illustrated in Figure 1, after a low of 6.2 

years in 1977, median time to degree increased annually until it reached 8.7 years, where 

it remained constant for 13 years, 1985 and 1997. Since 1997, the trend in median time to 

degree across all disciplines showed annual fluctuations, but still remained at or above 

8.0 years for eight consecutive years until 2006 when it finally dropped below the eight 

year mark. It is only in the six most recent years for which we have SED data, 2006-

2011, that we observe a steady decline in time to degree from 7.9 to 7.7 years. It is too 

early to determine if the decline observed from 2006-2011 is the start of a short-term or 

long-term downward trend, but it is promising. 
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Figure 1: Median Time to Doctorate Degree from Entering Graduate School 

Sources: Hoffer et al., 2001; Hoffer et al., 2002; Hoffer et al., 2003; Hoffer et al., 2004; Hoffer et al., 2005; 
Hoffer et al., 2006; Hoffer et al., 2007; NSF, 2009; NSF, 2010; NSF 2011; NSF 2012; Sanderson & 
Dugoni, 1999; Sanderson et al., 1999; Sanderson et al., 2000 
 

Another way to see the overall pattern of median time to degree is to impose a 

trend line which depicts the average of the annual data during the period 1977-2011. The 

dashed line on Figure 1 thus shows both the rise in median time to degree over the past 

three decades and the point in 1994 where that average exceeded and remained above the 

8-year mark. While both lines in Figure 1 articulate important information about annual 

and the average of median time to degree, neither provides insight regarding the time to 

degree statistics for the Ph.D. graduates who took the longest to finish the degree, the 
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institutional characteristics and environment experienced by the student, or the factors 

that contributed to their longer time to degree. 

The study of time to degree among doctoral students has been explored at several 

levels, but as Nelson (2001) points out, firm data regarding the overall increase in time to 

degree during the past three decades is elusive. Frequently studied in connection with 

research on program completion, the relationship between program completion and time 

to degree is complex. At the most basic level, any analysis of time to degree requires that 

students are retained by the institution, persist to complete the program, and graduate. 

Bowen and Rudenstine’s (1992) study of these topics, which focused on six fields at ten 

universities, set a standard upon which much of the subsequent program completion and 

time to degree research is modeled. Their study highlights two components of time to 

degree research: 1) that only 50 percent of students who enroll in a doctoral program will 

complete the degree; and consistent with the discussion above, 2) the three- to four-year 

desired duration for the Ph.D. does not reconcile with the six- to ten-year reality observed 

at most institutions (Bowen & Rudenstine, 1992). More recent data from the Council of 

Graduate Schools’ Ph.D. Completion Project (2007) estimates the completion rate is 

closer to 57 percent, but that is only marginally higher than the Bowen and Rudenstine 

(1992) data. Nettles and Millett (2006) address both completion and time to degree, with 

results indicating that a more optimistic 62 percent of their survey respondents completed 

the doctoral degree. Regardless of the statistics behind extended time to degree, none of 

the major studies on doctoral education have explored influencing factors for the Ph.D. 
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recipients who take the longest to complete the degree relative to their disciplinary peers. 

The next section provides a conceptual framework to study this group. 

Factors that Influence Time to Degree: A Conceptual Framework 

Many factors—individual, departmental and institutional—have been associated 

with longer time to degree (Isaac et al., 1992; Lovitts, 2008; Nettles & Millett, 2006), and 

progress toward degree completion (Girves & Wemmerus, 1988; Maher et al., 2004; 

Rodwell & Neumann, 2008). The theoretical framework for this study is influenced by a 

model developed by the Council of Graduate Schools (2004) in preparation for their own 

research project on factors associated with Ph.D. completion and attrition (not time to 

degree). Researchers at Council of Graduate Schools developed a three-ringed model, 

Figure 2, to characterize and categorize the internal and external factors of Ph.D. 

completion (CGS, 2004). From the outside to the inside of the CGS model, the three rings 

are socio-demographic factors, institutional factors, and student qualities. Each ring of the 

kaleidoscope represents a different layer and potential degree of impact of the student, for 

the student, and on the student. In the context of this study, the kaleidoscope framework 

is used with a non-Hierarchical approach to organize existing research on organizational 

behavior, graduate student socialization, graduate student persistence, and doctoral 

completion and attrition. 
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Figure 2: The Ph.D. Completion-Attrition Kaleidoscope 
 

 Source: CGS, 2004, p. 12 
 

Previous research has established that individual student qualities and socio-

demographic factors influence doctoral retention, attrition, and time to degree (Abedi & 

Benkin, 1987; Golde, 2000; Lovitts, 2001; Seagram et al., 1998). Likewise, individual 

characteristics have been found to interact with institutional and organizational factors 

(Cook & Swanson, 1978; Nettles & Millett, 2006). Factors represented by the middle ring 

of the kaleidoscope (and known to impact both failure to complete the Ph.D. and the 

lengthening of time to degree) include student financial support, faculty and mentoring 
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relationships, peer interaction, socialization, program culture and environment, and the 

research and writing of the dissertation (Gardner 2008; Gardner, 2009a; Girves & 

Wemmerus, 1988; Isaac et al., 1992; Nettles & Millett, 2006). In the context of the 

research for this dissertation, the kaleidoscope model pictured above was used to help 

define and organize the variables for discussion and analysis. It is not the goal of this 

research to assert a hierarchy to either the order or directionality of the three rings, rather 

to use the framework notion of the three sets of characteristics—individual, institutional, 

and socio-demographic—which might impact extended time to degree in doctoral study. 

The goal is to establish the characteristics of the person within his or her environment, 

and to determine whether the presence or absence of certain institutional factors impacts 

extended time to degree. By using the theoretical framework to understand the individual 

and institutional factors known to impact time to degree generally, the research then 

focuses on and addresses how institutional factors affect extended time to degree for the 

students who take the longest to graduate relative to their disciplinary peers. 

Factors that Influence Time to Degree: Individual Characteristics 

Previous research explains the implications of and interactions between the 

individual, departmental and institutional characteristics of the conceptual model and 

kaleidoscope framework. Among the individual factors known to impact degree 

completion and time to degree include having a child, financial issues or household 

income (Maher et al., 2004), leaving campus or relocation and personal motivation 

(Lovitts, 2008), and even self-sabotage (Kearns et al., 2007). While this study did not 
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explicitly study the impact of these individual characteristics on extended time to degree, 

it is important to understand their interaction with institutional factors. 

Gender can impact time to degree. Research has shown that students had the best 

interactions with faculty of the same sex where there are fewer women to act as mentors 

(Mason & Goulden, 2002). Women in science fields have been found to experience a 

lack of support for their maternal choices during their doctoral studies (Berg & Ferber, 

1983). Students of either sex are thus disadvantaged in fields dominated by faculty of the 

opposite sex, and women face the potential for further disadvantage as a result of their 

family planning decisions. Seagram, Gould, and Pyke (1998) found that significantly 

higher numbers of women were negatively impacted and experience delays toward 

degree progress than their male counterparts, and Bowen and Rudenstine (1992) found 

that time to degree for women exceed that of men across all disciplines in every cohort 

within their study. Although Berg and Ferber (1983) do not specifically tie sex to either 

mentoring or program environment and time to degree, subsequent discussion will show 

the critical links between these factors and degree completion. Maher, Ford, and 

Thompson (2004) do link the findings from their study of women’s degree progress to 

time to degree. They found that the degree progress of women, and their rate of progress, 

was critically impacted by financial support, having a supportive academic adviser, 

research opportunities, and the status of marital problems, family dynamics, or health 

issues. 
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Having dependents and family dynamics can impact time to degree. According to 

Abedi and Benkin (1987), the number of dependents supported by the doctoral student, 

had an even greater impact on time to degree than gender. Nettles and Millett (2006) not 

only reached a similar conclusion about the negative impact of children on time to 

degree, but went so far as to declare young children the “enemy of speedy time to 

degree” (p. 220). Institutions are starting to recognize the need for family-friendly 

policies, such as maternity/paternity leave that stops the time limit clock to accommodate 

students with dependents (Mason & Goulden, 2004). 

A student’s age can impact time to degree. For many Ph.D. students, their child-

bearing and/or child-rearing years coincide precisely with the period of enrollment in the 

doctoral program inextricably linking time to degree to yet another socio-demographic 

characteristic: age. Unlike having dependents, which is almost universally demonstrated 

to slow the rate of degree progress, age can work for or against time to degree. Pressey 

(1962) found that students who complete the degree at a younger age and with faster time 

to degree were more likely to reap better professional rewards and acknowledgement for 

their academic achievements through disciplinary society presidencies and 

chairmanships. Nettles and Millett (2006) found that older students in their sample 

exhibited faster time to degree, but acknowledged that their findings were in direct 

contradiction to research by Tuckman, Coyle and Bae (1990).  

Citizenship status can impact time to degree. International citizenship interacts 

with time to degree in a unique way compared to the other student qualities and socio-
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demographic characteristics. Unlike U.S. domestic students and permanent residents, 

international students must demonstrate ability to pay for each year of their academic 

program at a U.S. institution, they must obtain the proper time-limited visas, and they 

must maintain continuous enrollment to be in compliance with guidelines enacted in the 

post-9/11 era. Both Nettles and Millett (2006) and Abedi and Benkin (1987) found that 

international students had faster time to degree than their U.S. domestic peers. The 

Council of Graduate Schools’ Ph.D. Completion Project findings concur that 

international students finished the degree in fewer years, but not necessarily at a higher 

rate overall (Denecke, Frasier, & Redd, 2009). 

Race and/or ethnicity can impact time to degree. Findings for underrepresented 

domestic minority students are less positive. Already marginalized by a history of 

segregation, many underrepresented minorities are still struggling to achieve equal access 

and opportunity in higher education. More than three decades ago, Hartnett and Katz 

(1977) argued that graduate education opportunities for minorities were still not equal to 

those afforded to students in the racial/ethnic majority and that many students were 

missing out on important components of doctoral training. Even if access is achieved, 

persistence is still an issue for many minority students. In 1988, one decade after Hartnett 

and Katz’s (1977) work, minority students—Blacks, Hispanics, and Asians—accounted 

for only 11.9 percent of awarded doctorates (Bowen & Rudenstine, 1992). In more recent 

terms, Chen and DesJardins (2010) found that minority students experienced higher rates 

of unmet need at the undergraduate level with regard to federal financial aid which 
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resulted in higher drop-out rates than their White peers, thereby eliminating the 

possibility that they would ever attend graduate school let alone persist to degree 

completion. At the graduate level, Nettles and Millett (2006) found that the tendency for 

underrepresented minorities to have lower GRE scores and undergraduate GPAs makes 

them less competitive for the best research assistantships and mentoring assignments in 

doctoral programs. The resulting effect of such a scenario is that underrepresented 

minority students lose the research opportunities known to positively impact time to 

degree, as will be discussed later. 

The literature on the academic persistence of minority students indicates that 

multiple factors influence the likelihood of degree completion including family support 

and home environment, difficulty knowing when to seek and in seeking help, social 

support within the institutional and academic environment, faculty and staff interactions, 

socio-cultural pressures, the perception of racism in the environment, and the stability of 

both mentoring and program support (Jackson, Smith, & Hill, 2003; Palmer, Davis, & 

Hilton, 2009). Identification of factors known to affect academic persistence of minority 

students is only one piece of the degree completion puzzle. Equally critical, and 

consistently observed throughout the literature, is the assertion that the advising dialog at 

higher education institutions needs to be expanded to address issues of “loneliness, 

negative peer pressure, and the risks of acculturation and bicultural identity—especially 

racism” (Jackson, Smith, & Hill, 2003, p. 561). Reason (2009) notes that if the 

organizational structures and responses implemented by an institution to meet these 
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challenges are systematically implemented, such as, the placement of undergraduate 

students in graduate schools, then the benefits to students and the likelihood of 

persistence increases. The more thorough discussion found in Chapter Two addresses 

issues of access and persistence for minority students in terms of time to degree and 

degree completion. 

Factors that Influence Time to Degree: Institutional and Program Factors 

The theoretical framework for this study is guided by literature on organizational 

behavior in higher education and extant research on graduate student socialization, 

retention and success. The underlying framework for understanding the interaction 

between doctoral students and their institutions is drawn from research on how time to 

degree is influenced by institutions and graduate programs in relation to the six factors 

identified in the institutional ring of the Ph.D. kaleidoscope: selection, mentoring, 

financial support, program environment, research mode of the field, and process and 

procedures. I discuss each in turn, briefly. 

Program environment and disciplinary socialization can impact time to degree. 

Bolman and Deal (1997) assert that human organizations are “exciting and challenging 

places” marked by complexity, surprises, deception and ambiguity (p. 22). Higher 

education institutions are certainly complex, surprising and ambiguous organizations. To 

many looking “in” from the outside, institutions are perhaps a bit deceptive as well. U.S. 

colleges and universities operate in a manner unlike most businesses or government 

entities. Although structures vary, institutions are often guided by shared governance 
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between professional administrators and the academic faculty. The balancing act required 

to effectively manage a college or university is a reflection, as Birnbaum (1988) argues, 

of the strength and consistency of an institution’s structure, rules and goals. Stated 

simplistically, the institution’s core function and effectiveness is heavily impacted by the 

multiple and competing interests of the administration, the faculty who are there for 

teaching and research but are protected by the benefits of the tenure system and academic 

freedom, and the students who have come to learn. Additional stakeholders, such as 

alumni, legislative bodies that fund public institutions, different government agencies or 

entities at all levels, and the various industries served by the institution, are similarly 

invested in the success of the institution. Any and all of these stakeholders, as well as 

those not identified here, could be expected to bring pressure to bear if their interests are 

not being adequately met. The environment of constraints which ensues creates an 

atmosphere wrought with challenges of centralized vs. decentralized control, bureaucracy 

vs. autonomy, and power vs. policy (Birnbaum, 1988; Morgan, 1997; Senge, 1990). The 

premise of much of the research on the organizational behavior of higher education 

institutions is that the functioning of these organizations matters to student success and 

time to degree. Extended time to degree will be impacted by the characteristics of the 

student’s institutional environment and his or her interactions within that environment. 

The sphere of the institution includes the characteristics of the discipline and 

graduate program or department. Time to degree differs greatly both within and across 

institutions by broad field or discipline (Bowen & Rudenstine, 1992; NSF, 2009). Golde 
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(2005) found that the effects of discipline and department are inextricably linked together 

in how the doctoral student interprets his or her “fit” with the graduate program. 

Furthermore, there are critical links between academic integration through faculty 

mentoring, discussed later, and socialization to the program environment for the doctoral 

student to feel comfortable as a member of the academic community (Golde, 2000). The 

department is the local embodiment of the discipline where individuals are socialized into 

academic norms and expectations. The customs or norms of the discipline might be 

attributed to the college within the institution and/or the broader field beyond the 

institutional boundaries. Research demonstrates that integration into the culture and 

norms of the department are critical components for retention, persistence, completion 

and time to degree of doctoral students (Ferrer de Valero, 2001; Gardner, 2009a; Girves 

& Wemmerus, 1988; Golde, 2000). These nuances and differences do not negate or 

contradict the value of institution-level analysis of characteristics that impact extended 

time to degree, but they make the case to disaggregate the analysis to the program level 

(Golde, 2005). Golde’s (2005) argument for disaggregation of the analysis by department 

in order to highlight differing impact of institutional policies, practices and characteristics 

is consistent with both the conceptual and theoretical models for this research. 

 Selection and fit can impact time to degree. Susan Gardner’s (2009a) recent 

finding that high completion rates in doctoral programs are one result of high selectivity 

at admission provides the foundation for the next piece of the theoretical framework. 

While one might expect characteristics such as high intelligence, ambition, self-direction, 
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or high grades and test scores to be adequate predictors of success, Gardner (2009a) 

argues that these traits represent natural talent—which is external to the program—and 

should not comprise the sole basis of the admission decision. In fact, Nettles and Millett 

(2006) found that students with high verbal scores on the Graduate Record Examination 

(GRE) actually took longer to complete the Ph.D., and Lovitts (2001) found that neither 

grade point average (GPA) nor GRE score significantly impacted program completion. 

Another important factor from the admissions arena which impacts degree completion is 

admission to and attendance at the student’s first choice of doctoral program (Nettles & 

Millett, 2006). The literature emphasizes the importance of selection and “fit” between 

students and faculty, research and expectations, as the most important criteria in the 

graduate admissions process (Lovitts, 2001; Nelson & Lovitts, 2001; Nettles & Millett, 

2006). 

 The existence and quality of a mentoring relationship can impact time to degree. 

An extensive body of literature links mentoring, the third factor from the institutional ring 

of the Ph.D. kaleidoscope, to doctoral degree completion. According to Baird (1995), the 

role of the doctoral mentor includes “providing career advice and an understanding of the 

role to which the protégé aspires, as well as promoting sponsorship, visibility, and 

collaboration” (p. 30). Mentoring of doctoral students is not merely chairing the 

dissertation committee. The doctoral mentor is a critical contributor to the student’s 

socialization within the department and the discipline. Gardner (2008) argues that the 

mentor helps the student develop his or her academic identity, integrates the student into 
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the culture of the discipline, and helps the student gain independence as a researcher. 

Even the extent to which a faculty member is connected to or engaged in disciplinary 

societies can impact a student’s sense of connection (Gardner & Barnes, 2007). Nettles 

and Millett (2006) found that having a mentor made a small, yet significant, impact on 

degree completion in engineering, social sciences and education, but more important for 

the purpose of this research, it shortened time to degree in the humanities and social 

sciences. Lovitts (2008) found that having an adviser from whom the doctoral student 

could seek and take advice was a common characteristic among distinguished completers. 

Furthermore, the student’s perception of his or her faculty mentor’s interest in their work, 

and other characteristics such as care and encouragement, are attributed to degree 

completion overall and better time to degree (Ferrer de Valero, 2001; Golde, 2000; 

Lovitts, 2001). 

Financial support, and particularly the research assistantship, has been found to 

impact doctoral degree completion and time to degree. In their single institution study, 

Ehrenberg and Mavros (1995) observed completion rates and mean time to degree were 

affected by different types of student financial support. In much larger studies, Bowen 

and Rudenstine (1992) and Nettles and Millett (2006) found that money has a high degree 

of impact and clearly matters with regard to doctoral degree completion. For their part, 

Bowen and Rudenstine (1992) found that having financial support was more important 

than the type or form of financial support, and that for students using their own resources, 

attrition and long time to degree were more common than among their supported peers. 
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For their part, Nettles and Millett (2006) noted that for many doctoral students, support is 

literally cobbled together from many sources, not just a single fellowship or traineeship. 

They also found that students with support exhibited greater research productivity, better 

connections with a mentor, and more complete academic integration, all of which lead to 

retention and improved time to degree. 

 Exposure to and integration and assimilation to the research mode of the field can 

impact time to degree. The ability to conduct independent research is an important 

hallmark of the Ph.D. degree. Research is conducted differently within and between 

disciplines, and doctoral students must learn how to navigate and conform to those 

scholarly standards. Lovitts (2008) found that success in the coursework phase of the 

doctoral program was not an automatic indicator of success in the research phase. While 

she discusses systematic differences between those who have great success, marginal 

success, and total failure in the research phase, her outcomes are tied to completion, not 

time to degree. Isaac, Quinlan, and Walker (1992) discuss the observed increase in time 

to degree across all disciplines in terms of increased complexity within the field of 

research, higher volume of material that must be learned, the student’s independent 

contribution to research, and even the increased numbers of students pursuing doctoral 

degrees. They also note that the writing of the dissertation itself may be a factor 

impacting the increase in time to degree. The responsibility of researching and writing a 

book-length dissertation at the beginning of one’s academic career, as opposed, perhaps, 

to publishing several smaller articles in a respected disciplinary journal weighs heavily on 
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many Ph.D. candidates as an onerous and insurmountable task (Spriestersbach & Henry, 

1978). Nerad and Cerny (1991) likewise found that degree completion and time to degree 

were impacted by the intricacies and disciplinary complexities of the dissertation. 

Perhaps most significant among recent research, Nettles and Millett (2006) found that 

higher levels of research productivity increased the likelihood of degree completion 

across all fields. Students who presented papers at conferences or published were more 

likely to complete the degree (Nettles & Millett, 2006).  

Navigating the requirements of the degree can impact time to degree. Golde and 

Dore (2001) link degree progress to the timing of academic process, such as the 

qualifying exam, and the manner in which those processes are used to move the student 

toward degree completion. Rodwell and Neumann (2008) argue that degree progress and 

labeling of time to degree as ‘timely’ or ‘untimely’ must also take into consideration the 

processes of the graduate program and the approach taken by the student, for instance 

full-time vs. part-time enrollment. Nerad and Cerny (1991) recommend progress 

evaluations as a mechanism to keep the student engaged in the department and to 

promote degree progress and eventually, completion. Bowen and Rudenstine (1992) 

found that the critical transition points in the doctoral program, for instance moving from 

coursework to examinations to research, each represent key points at which degree 

progress can be derailed or prolonged. These studies demonstrate the critical role that the 

processes and procedures of the doctoral program play in helping or hindering students as 

they progress through the degree. 
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Factors that Influence Time to Degree for ETTD Students 

While the research described above provides a foundation for and a framework in 

which to discuss time to degree in doctoral study, it is what is missing that is most 

notable. None of the aforementioned research seeks to evaluate or identify the 

institutional characteristics that impact extended time to degree for the students who take 

the longest, relative to their discipline, to complete the Ph.D. Significant progress has 

been made in understanding factors influencing failure to complete and factors 

influencing time to degree for all Ph.D. students, yet little to no research has examined 

the conditions for those students most at risk of not finishing—those who take the longest 

to finish compared to their disciplinary peers. That is not to say that lengthy time to 

degree has gone unnoticed. Rodwell and Neumann (2008) reference delayed completion 

as problematic, and Maher et al. (2004) study what they refer to as constrained degree 

progress or late-finishing groups among women. But research has not specifically 

addressed the factors most important for those most at risk. Furthermore, as Gardner 

(2009a) points out, the existing literature reflects the conditions at the “most prestigious 

and elite institutions” and thereby fails to provide the whole picture of the time to degree 

experience at U.S. institutions (p. 400). While research is needed at all levels (individual, 

program and institutional) on extended time to degree students, this study focuses on 

institutional factors. 

 

 

Extended time to degree 29



Extended Time to Degree  30 
 

Research Questions and Data 

The primary research question is: 

1. What institutional characteristics contribute to extended time to degree in 

doctoral programs with regard to: 

a. Discipline & Institutional Factors 

b. Financial Support Factors 

c. Support and Training Factors 

d. Processes & Procedures 

e. Program Environment 

f. Research Environment 

g. Selection Factors 

To address these questions, this study uses several data sources. The primary 

dataset was provided by the National Science Foundation from the Doctorate Record File 

(DRF) of the Survey of Earned Doctorates (SED). This dataset is collected via institution-

level administration of a nationally standardized survey and contains student-level 

information regarding personal characteristics, academic information about the degree 

and discipline, student support information, and time to degree data for annual recipients 

of U.S. doctorates from all institutions since 1958. This study looked at data for the SED 

years 2004, 2005, and 2006 in order to coincide with the collection period for the 

supplemental data used to identify program characteristics and factors. Supplemental data 

on institutional and program characteristics are taken from the National Research 
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Council’s A Data-based Assessment of Research-Doctorate Programs in the United 

States. These data were collected in academic year 2005-06 for the assessment originally 

released in September 2010 and then re-released in April 2011, and contain information 

about program-level factors such as program size, faculty appointments, program 

resources and environment, and research activity of the program. By using SED data for 

the three-year period defined above, the analysis in this study evaluates the extended time 

to degree factors for students who graduated in the year immediately preceding, the year 

of, and the year immediately following the program environment and institutional 

characteristics as described during the 2005 data collection for the NRC study. The 

parallel between the two datasets will permit the analysis to generate profiles of the 

institutional characteristics that impacted extended time to degree within that specific 

time period. 

The statistical analysis for this study is quantitative. The study uses Hierarchical 

linear modeling (HLM) to identify institutional factors that are likely to impact or 

contribute to extended time to degree for the students who take the longest to complete 

the doctorate and graduate, relative to their disciplinary peers. The dependent variable is 

extended time to degree as calculated for each discipline according to the NRC 

taxonomy. Independent variables, which will be discussed more thoroughly in Chapter 

Three, include student to faculty ratios in the doctoral program, program environment and 

resources, financial support for doctoral students, the availability of student training and 

assistantships, academic discipline, and institution type (i.e. public or private). The 
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research controls for demographic characteristics such as age, sex, citizenship, and 

race/ethnicity.  

Significance and Limitations 

The literature on doctoral education addresses topics such as retention, attrition, 

persistence, and completion that offer multiple viewpoints of the doctoral experience. 

These studies make significant contributions to what we know about degree completion 

and time to degree. Furthermore, a systematic review of these resources in the next 

chapter not only unpacks what we know about many of the factors that impact time to 

degree broadly, but it also establishes the foundation for this study of factors associated 

with extended time to degree. The review of literature in Chapter Two exposes the 

absence of extensive research within the current literature on extended time to degree 

factors, which makes it difficult to know what causes and what can counteract the 

phenomenon. The goal of this research was to identify factors that institutions can 

influence or control in order to reduce extended time to degree, and more significantly, to 

fill the void in the current literature. 

From a policy perspective, the research for this dissertation is both timely and 

relevant. First, within and across disciplines, time to degree varies as do institutional 

policies regarding the permitted length of doctoral programs. Although the goal of this 

research was not to define what constitutes acceptable time to degree, the outcomes from 

this study are intended to identify the institutional factors associated with extended time 

to degree. Access to such information will aid institutions as they review their campus 
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policies and procedures to improve doctoral completion rates and reduce time to degree. 

Second, the descriptive statistics generated through the analysis of SED and NRC data 

provide a picture of extended time to degree in doctoral programs that is not currently 

available. As a result of this research, institutions, doctoral students, and researchers will 

be able to identify different fields and populations impacted by the phenomenon of 

extended time to degree and thereby make more informed decisions about timely degree 

completion efforts. Third, economic circumstances have challenged colleges and 

universities faced with budget cuts and the need to eliminate services. Deciding which 

services to keep and which to cut, which fees to increase and which courses or even 

graduate programs to eliminate, requires detailed and nuanced information particularly in 

light of the disciplinary variation for program completion rates and time to degree 

(Rodwell & Neumann, 2008). 

Bair and Haworth (2004) state quite bluntly that “the longer a student spends in 

graduate school, the greater the chance that the student will drop out prior to completion” 

(p. 520). They argue that the increased time in the doctorate and likelihood of attrition 

underscore the need for better institutional policies and practices to decrease time to 

degree (Bair & Haworth, 2004). For students, the problem of extended time to degree is 

evidenced in a variety of ways, notably the loss of productive work years after receiving 

the Ph.D. degree. Furthermore, a student’s ability to productively enter the workforce 

upon degree completion may be affected by the relevance and/or responsiveness of the 

student’s research topic to current market conditions. These are policy and procedure 
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decisions with broad academic and environmental impacts that must be informed by as 

many sources as possible, including which services negatively impact time to degree. The 

information may not save every service, but it could help to save some doctoral students 

from taking longer and longer to complete the Ph.D. degree. 

This study had several limitations. First, the study made use of existing datasets. 

The analysis was conducted within the definitions and dimensions of those data. The 

database includes and the study controls for socio-demographic characteristics of the 

individual student including age, sex, citizenship, and race/ethnicity. However, the 

database does not include other personal information or data on Ph.D. student perceptions 

regarding their doctoral education, or other individual factors potentially influencing 

extended time to degree. Nor does the data include information regarding the full- or 

part-time status (or stop-out status) of the student throughout the course of their doctoral 

program, or faculty rank of the exact mentor(s) with whom the student worked to 

complete the degree requirements and graduate. Those explanatory factors and 

dimensions would enhance a future study, but are not possible within the context of this 

study. Second, statistical analysis on a national dataset reveals general characteristics and 

identifies broad factors that affect extended time to degree, resulting in a set of factors 

that impact overall, not local, time to degree trends and tendencies. Interpretation of the 

research and adjustments to any factors at the institution or program level to shape policy 

changes should be addressed with care and in light of a local study. Third, although the 

statistical approach was useful to identify those factors most likely to affect extended 
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time to degree, it is important to acknowledge that this is neither a definitive nor an 

exhaustive analysis. For every institutional factor that was identified and included in the 

analysis, many other factors could just as easily have been evaluated. While the analysis 

evaluated many of the identifiable institutional factors, it would have been impossible to 

address every characteristic of every institution in a study of this scale. Fourth, the study 

does not incorporate faculty or administrative perceptions about the policies and 

procedures of the academic program or the institution. These cultural attitudes define the 

unique characteristics of the people who provide doctoral education, mentor the students, 

and manage university policy. In a similar study at an institutional level, these 

perceptions would undoubtedly provide context and ‘institutional memory’ to explain 

why policies, services and procedures operate as they do. 

The limitations described above serve to define not only the parameters for this 

research, but when taken into consideration with the outcomes of the study, will inform 

recommendations for future research.  

Summary 

Understanding whether a factor, such as primary funding as a teaching assistant, 

increases or decreases extended time to degree permits the development of 

recommendations and models for institutions to evaluate resources that support graduate 

students on their own campuses. Rodwell and Neumann (2008) argue that “the most 

useful systems to help HDR [higher degree research or Ph.D.] students are likely to be 

institutionally based” (p. 67), so it is critical that solutions focus on extended time to 
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degree students. Hierarchical linear modeling permits the research to highlight trends in 

the national data that institutions can in turn use to evaluate university policies and 

practices along each line of the theoretical model. In summary, the purpose of this study 

is to determine the institutional factors that affect extended time to degree in doctoral 

study. The study evaluates the characteristics, policies and procedures of institutions that 

affect the specific subset of students experiencing extended time to degree. The ultimate 

goal is to identify research-based factors from which institutions can develop strategies to 

reduce extended time to degree with recommendations for institutional policy, practice, 

and future research. The next chapter provides a more extensive review of the literature 

on graduate education and time to degree as a foundation for this study. 
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CHAPTER TWO 

Review of Literature 

The purpose of this literature review is to provide context for the study of 

extended time to degree and the theoretical framework upon which this study is designed 

through a more in depth discussion of related research. The theoretical framework for this 

study is constructed using a three-ringed kaleidoscope model. The three rings represent 

the different constructs and factors which have potential to interact and to impact the 

degree progress, the rate of progress, and the time to degree of doctoral candidates. The 

center of the kaleidoscope represents the individual qualities of the doctoral student. 

While these qualities are unique to the student, the literature shows that they can be 

influenced by the institution and its representatives. The outer ring represents the socio-

demographic characteristics of the individual student. The factors are fixed characteristics 

of the student and cannot be changed or influenced by the institution, yet the literature 

demonstrates significant interactions between socio-demographic characteristics and time 

to degree. The center ring of the kaleidoscope represents a set of factors that exist within 

a sphere of influence and control by the institution. The focus of this dissertation is this 

center ring and identifying which institutional factors have a higher probability of 

impacting extended time to doctoral degree. 

In order to sufficiently establish the strength of the theoretical framework as a 

mechanism to study the institutional factors that impact extended time to degree, this 

chapter is divided into several sections. The first section of this chapter examines 
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research related to the relationships and interactions between the individual 

characteristics of the student and Ph.D. completion. Sub-sections review research on 

gender, age, race, citizenship, and marital/parental status of the student. The next five 

sections examine in turn the six institutional characteristics of the Ph.D. Completion 

Kaleidoscope: selection, mentoring, financial support, program environment, processes 

and procedures (grouped together due to significant overlap in the literature), and 

research mode of the field and discipline. The next section of this chapter examines 

existing research on what those authors have referred to as lengthy, long, elongated, 

untimely and/or constrained time to degree, all of which are closely related to extended 

time to degree. The final section of the review of literature synthesizes and summarizes 

what is known about Ph.D. completion and time to degree, and formalizes the rationale 

for the study of extended time to degree. 

Research on Student Qualities and Socio-Demographic Characteristics 

The qualities of individual doctoral students and the socio-demographic 

characteristics which define them represent the central focus of a substantial body of 

research on attrition from doctoral programs, degree completion, and time to doctoral 

degree. With regard to student qualities, the theoretical model for this dissertation relies 

on the work of Lovitts (2008). In her work, Lovitts (2008) identified six theoretical 

constructs—five of which are characteristics of students—that are not only unique to that 

individual but impact the individual’s ability to transition to independent research and 

ultimately complete the doctoral degree. The five individual characteristics—intelligence, 
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knowledge, thinking style, personality, and motivation—correspond to the innermost ring 

of the completion-attrition kaleidoscope (p. 301). Drawn from her analysis of focus 

groups with high-producing Ph.D. faculty, Lovitts (2008) carefully details the 

relationship between the qualities of an individual and his or her ability to complete the 

doctoral degree. Anecdotal comments often attribute a student’s inability to complete the 

Ph.D. to a lack of one or more of these personal qualities. Yet Lovitts (2008) notes that 

according to her research, “students who had difficulty with the transition to independent 

research were not lacking in analytical intelligence” (p. 302). Doctoral students are smart, 

but according to Lovitts (2008), being a successful researcher requires more than just 

analytical intelligence. Lovitts (2008) found that students who successfully transitioned 

to independent research demonstrate practical and/or creative intelligence which enabled 

the student to problem-solve or formulate good ideas. Students who were less successful 

in making the transition were not unintelligent, but their intellectual strengths were not 

necessarily practical or creative and therefore did not aide their efforts to become 

researchers (Lovitts, 2008). 

Most scholars agree that the combined breadth and depth of one’s knowledge are 

essential when conducting original research. The ability to use one’s intellectual gifts to 

learn and develop disciplinary expertise is an important piece of the Ph.D. puzzle, but 

Lovitts (2008) suggests that the knowledge gained is not necessarily the most important 

piece. Rather, it is the ability to use knowledge to construct a logical, rational argument 

or an accurate synthesis of information that differentiates the expert from the apprentice. 
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To do so is a skill that requires both formal (or ‘taught’) knowledge and informal (or 

‘caught’) knowledge of the discipline (Lovitts, 2008). Those who demonstrate skill 

‘catching’ informal knowledge that does not come from books or journal articles—such 

as tips about how to function within the discipline—were perceived to progress with 

greater ease through the independent research phase of the doctoral degree (Lovitts, 

2008). 

How one uses knowledge relates to one’s style of thinking. The faculty in Lovitts’ 

(2008) study felt that those students who experienced a greater degree of difficulty with 

independent research “did not think in a way that [was] congruent with the tasks of 

independent research or becoming a professional in their discipline” (p. 308). This is not 

to say that the student’s thinking style is wrong, more that certain styles are perhaps more 

dominant within or conducive to different disciplines. Nor does Lovitts (2008) suggest 

that an individual’s thinking style restricts one to the study of only certain disciplines 

given that people within all disciplines possess a variety of thinking styles. What is 

important to note from Lovitts’ (2008) study is that how one thinks, and how the faculty 

help teach a student to think about the subject matter within a discipline, impacts an 

individual’s ability to conduct original research and succeed in doctoral study. 

The fourth individual characteristic identified by Lovitts (2008) as a quality which 

impacts a student’s ability to conduct independent research is personality. Itself a 

conglomeration of hundreds, perhaps thousands, of traits, an individual’s personality is 

characterized by their level of patience, willingness to work hard, initiative and 
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persistence, intellectual curiosity, self-esteem and self-confidence (Lovitts, 2008). 

Faculty participants in the study agreed that students who struggled with the transition to 

independent research also struggled with the fear of failure, the ambiguity and 

frustrations associated with empirical research, and the self-confidence to persist through 

a series of challenges. Maher et al. (2004) also identified self-confidence as one of the 

key factors that affected a woman’s ability to succeed in a doctoral program. The manner 

in which a student’s unique personality processes and reacts to a challenging situation 

relates to their level of understanding of the nature of research, and while a faculty 

member has little impact over the former, they have opportunity to impact the latter. 

Finally, Lovitts (2008) outlines the role that motivation plays in not only 

establishing what an individual student can and cannot accomplish in doctoral study, but 

in whether the student completes the degree. The degree to which an individual enjoys 

what they are doing is directly related to the interest, time and energy invested into 

completing the task. Motivation requires the doctoral student to focus simultaneously on 

both the current task and the end goal. Brien (1992, as cited in Bair and Haworth, 2004) 

clearly articulates the merger of motivational factors, stating that when a student believed 

in the promise of the doctorate as a path to one’s career aspirations, then “it was more 

likely that [the] students would diligently continue in the doctoral program” (p. 507). The 

implication from Lovitts’ (2008) research is that if the challenges and/or roadblocks an 

individual encounters during their doctoral program deflate the student’s enthusiasm for 

the research or the discipline, then the transition to independent research takes longer and 
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is more difficult, leading to departure or longer time to degree. Lovitts (2008) concludes 

that the unique qualities of the student—“the personal and social resources necessary for 

the conceptualization and completion of creative work (a dissertation)”—are critical to 

success in graduate school (p. 319). She recommends that the faculty who train graduate 

students change their approach to mentoring and advising to support and encourage 

students to employ the qualities within themselves that are most critical to success: their 

intelligence, their knowledge, their style of thinking, their personality, and their 

motivation (Lovitts, 2008). 

Although the qualities of a student are uniquely owned and controlled internally 

by that individual, it is possible that the external efforts of the faculty, the graduate 

program and the institution impact the student. It is important to highlight that the 

literature supports a level of impact, but not control, on the qualities of the student. The 

university and its entities can never control the intelligence, personality, or motivation of 

any of its students. However, the ability of the institution to influence, and hopefully 

enhance, the individual qualities of its students is tightly coupled to the literature on 

doctoral degree completion and socio-demographic characteristics—the outer ring of the 

completion-attrition kaleidoscope. 

The socio-demographic characteristics of doctoral students represent a set of 

factors that exist beyond the control and influence of the university. The institution 

cannot change the gender, age, race/ethnicity, citizenship or marital/parental status of its 

students, but the literature demonstrates that each of these factors has a significant impact 
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on the relationships of doctoral students, their progress through the degree, and degree 

completion. 

Gender as a factor on time to degree 

In their study of 459 Ph.D. recipients from University of Illinois, Urbana-

Champaign (UIUC), Berg and Ferber (1983) sought to define and examine measures of 

success for men and women in graduate school. Results were drawn from mailed surveys 

completed by students admitted to thirty-two sample departments during the years 1968-

1975. They found that more women cited “ability to handle the work”—a characteristic 

that is thematically consistent with the personality traits described in Lovitts (2008)—as 

an important part of their choice of discipline (Berg & Ferber, 1983, p. 635). They 

suggest a link between the personality trait self-confidence and the choices women make 

when entering and persisting through graduate school. More women reported dependence 

on family support structures than men, and women did not indicate they had developed as 

many relationships for interaction with faculty of either gender. Students in their study 

were found to have more comfortable interactions with faculty of the same sex, which put 

female students seeking a mentor at a disadvantage in all of the studied fields due to the 

greater proportion of male faculty (Berg & Ferber, 1983). While the sample and research 

for this study are now more than 30 years old, the findings highlight that women have 

perceived disadvantages in doctoral programs for years.  

Seagram et al. (1998) also sought to understand the extent to which the doctoral 

degree experiences of men and women differed and the resulting impact on time to 
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degree. In their study of 154 graduates from York University, they argue that the 

university environment is ‘chilly’ toward women and that women graduate students have 

few appropriate role models (Seagram et al., 1998, p. 320). Their statistical analysis did 

not reveal significant effects for gender and time to degree, but did reveal a significant 

effect for discipline, a topic that will be covered in greater detail in a subsequent section. 

What their analysis did reveal was a significant difference in expected time to 

completion. Women thought that they would finish faster than they did. Alternatively 

stated, it took women longer to complete than they expected. Their findings for men 

indicated that expected time to degree and actual time to degree were in sync. 

Furthermore, survey respondents frequently cited gender as a factor they perceived 

impacted their time to degree, and of those, more were women than men. Overall, they 

found that women perceived higher levels of conflict with and lower levels of interest 

from their advisers and committee as evidenced by longer delays in receipt of feedback 

than those experienced by their male counterparts. Furthermore, they found that men 

were more satisfied overall than women with the doctoral student experience (Seagram et 

al., 1998). 

Research by Maher et al. (2004) attempts to pinpoint specific factors, both 

positive and negative, that impact the degree progress of women. Of particular relevance 

for this study is their focus on factors that lead to considerably longer time to degree for 

women. Among the 160 survey respondents, all of whom were admitted to the Stanford 

School of Education between 1978-1989 and graduated with the doctorate no later than 
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1997, 37 percent were identified as late finishers because they took 6.75 years or more to 

complete the doctorate. Women represented 61 percent of the late finishers compared to 

44 percent of the early finishers. The ages of early- and late-finishing women in the study 

sample were comparable, indicating that other factors influenced the rate of progress and 

degree completion. The survey instrument included 46 different factors, 18 which were 

thought to facilitate degree completion and 28 thought to constrain degree completion. 

Their analysis grouped the factors together and identified six thematic areas of impact on 

degree progress: 

1. Commitment to timely degree completion; 
2. Working relationships with faculty; 
3. Funding opportunities; 
4. Family issues; 
5. Research experiences; and 
6. Capability to make “the system” work for them (Maher et al., 2004). 

These themes are not only consistent with the thematic constructs of the kaleidoscope 

model used to ground this study, but help demonstrate the interaction and dependency of 

the combination of individual, socio-demographic, and institutional factors on degree 

completion. Maher et al. (2004) found that late-finishing women reported greater impact 

of the constraining factors and fewer facilitating factors within these thematic areas than 

their early-finishing peers. In addition, the timing and number of factors encountered 

separately and in combination by a student had the greatest degree of impact on degree 

progress and completion. The overall implications and conclusions identified by Maher et 

al. (2004) are closely aligned with the goals of this study and perhaps just as well stated 

by them: “students, institutions, and society cannot afford the potential loss of talent that 
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occurs when the doctoral process is severely hampered” (p. 403). I discuss the research of 

Maher et al. (2004) in greater detail at the end of this chapter. 

Age as a factor on time to degree 

One factor that cannot be influenced, not by the student, the program, or the 

institution, is age. While many people would like to be able to slow or even stop the 

clock, our age is unique to each of us and aging occurs for all of us at the same rate. In an 

overview of historic data on age and the doctorate, Pressey (1962) set a foundation for 

future time to degree research and argued that the rise in median age of doctoral 

recipients is an undesirable trend. He used as his case study the early academic and 

professional achievements of the presidents of several disciplinary societies. He observed 

that in 1958, the median age at the award of the doctorate for the 1,222 members of the 

American Psychological Association (APA) was 32.7 years, which was in sharp contrast 

to the 25.7 year median age of the last 25 APA presidents. Similar reviews of the 

American Economic Association, the American Sociological Society, and the Political 

Science Association revealed that 72 of the 75 most recent presidents had achieved the 

doctorate by a median age of 28.9 years. He argued that professional success is clearly 

associated with early completion of the doctorate due in large part to the fact that the 

sooner one embarks upon a professional career, the more time one has to build a 

successful portfolio. Pressey (1962) also argued that an individual’s career is inherently 

shortened by taking longer to complete the degree, and their full potential may go 

unrealized. He suggested that our system of education needs modification. Students 
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should reasonably expect to enroll from ages six to 26, at which point professional 

careers should begin. Although he did not address age as a factor which contributes to 

extended time to degree, Pressey (1962) made a passionate plea for earlier completion of 

doctoral degree requirements to satisfy the career goals of the needs of the nation. 

Nettles and Millett’s (2006) study of more than 14,000 students at 21 institutions 

addresses age as one of the many factors used to assess rate of progress and doctoral 

degree completion. They found age to be an advantage with regard to rate of progress in 

five disciplinary areas—education, engineering, humanities, and science and 

mathematics. However, being older did not equate to a greater likelihood of completing 

the degree in engineering fields. The findings from Nettles and Millett (2006) are in 

contrast to those of Abedi and Benkin (1987) and Tuckman et al. (1990), who 

respectively found no interaction between age and time to degree and that age did not 

affect time to degree. The findings from Nettles and Millett (2006) are more recent and 

based on a much larger sample, which indicates a possible shift in the impact of age on 

time to degree. In addition to their findings on age and time to degree, Nettles and Millett 

(2006) also found that across all fields, older students were less likely to receive financial 

support than their younger peers. They do not specify a reason for their finding, leaving 

one to wonder if the result is related to age, outside employment, or other factors. The 

well-known impact of inadequate financial support will be addressed in greater detail 

later in this chapter. 
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Race/Ethnicity as a factor on time to degree 

Like gender, race/ethnicity is a variable included in many studies of doctoral 

program success, degree completion, and time to degree. Nettles (1990a) used ethnic 

background as the key variable in his study of the experiences, performance, and success 

of Black, Hispanic, and white students in doctoral programs. Using a sample of 953 

survey responses from doctoral students at four institutions, Nettles (1990a) sought to 

understand how the demographic background, socio-economic status (SES), 

undergraduate preparation, transition to the doctoral program, and socialization within the 

doctoral program affected students from the three identified ethnic groups. Although the 

study does not specifically address time to degree, the findings set an important 

foundation for what we know about the experiences of traditionally underrepresented 

students in doctoral programs—which is a critical component of rate of progress within 

the doctoral program and the eventual outcome of doctoral study. 

Nettles (1990a) notes that his study sample is not perfectly representative and that 

results should therefore be interpreted with caution, but he nevertheless observed that 

Black students who advanced to doctoral programs came from the poorest SES 

backgrounds and had to rely most heavily on their own financial resources due to the 

lower rate at which they received teaching and research assistantships. Hispanic students 

were also less likely than white students to receive assistantships despite the fact that 

many of the Hispanic students within the sample came from more academically selective 

undergraduate institutions. Both the Black and Hispanic students reported feelings of 
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racial discrimination in their interactions with peers and faculty, yet both minority groups 

were more likely than their white peers to report satisfaction with the doctoral program. 

Furthermore, students from both minority groups were just as likely as their white peers 

to have identified with a mentor who provided adequate support (Nettles, 1990a). These 

findings form a clear parallel to the middle ring of the kaleidoscope and the theoretical 

model for this study. The interactions between ethnic background and both financial 

support and mentoring affected the satisfaction and doctoral student experience of the 

students in the Nettles (1990a) study. 

Like Nettles (1990a), Ellis (2001) evaluates the interactions between race, 

socialization, and doctoral degree completion for Black and white students. Her study is 

based on the experiences of 42 doctoral degree recipients and 25 (then) enrolled students 

at a predominantly white research institution. Ellis (2001) found that race was a “salient 

factor” with regard to mentoring, program environment, and research and teaching—

three of the six institutional factors found within the middle ring of the kaleidoscope and 

the theoretical model for this study. Her findings suggested that while mentoring and 

advising had the strongest impact on success in doctoral study for all groups in her 

sample, Black women had the most challenging relationships with their advisers. While 

having a mentor of the same race was required, she found that students looked for 

guidance and role models of the same race within their program faculty. Similar to 

Nettles (1990a), Ellis (2001) observed higher levels of satisfaction with the doctoral 

program among Black males who had graduated than among all other groups. All 
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currently enrolled students in her sample were less satisfied with the doctoral program 

than their graduated peers. Ellis (2001) attributes their dissatisfaction to the fact that they 

are still engaged in the academic activities of the doctoral program, but it is an important 

distinction to note that the opinions of graduates were higher. 

How the interactions between ethnicity and various institutional factors evolve 

into the outcomes of doctoral study is important for the study of extended time to degree. 

Nettles and Millett (2006) dedicated a substantial portion of their study to understanding 

the effect of group differences, including race, on degree completion and time to degree. 

Their findings raise some very large, very red flags. First, fewer than 50 percent of the 

Black students from every field within the study actually completed the degree by 2001 

when they assessed the status of survey participants. The same held for Hispanic students 

in humanities and social science disciplines. Not only did Black and Hispanic students 

have lower completion rates, but among those who had completed, time to degree was 

longer than their international, white and Asian American peers. Overall, Nettles and 

Millett (2006) found that average time to degree for Black (6.26 years) and Hispanic 

(6.34 years) students was approximately a full year more than their international peers 

(5.32 years) (p. 135). Field-specific comparisons revealed that the two most 

underrepresented groups (Blacks and Hispanics), consistently had the longest time to 

degree. Nettles and Millett (2006) attribute the shorter and longer time to degree to a 

number of factors, but notably the presence of mentor and the type and level of financial 

support. For underrepresented minorities, having an assistantship and a mentor were both 
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key components of a faster rate of progress, integration into the graduate program, and 

degree completion. 

Citizenship as a factor on time to degree 

Abedi and Benkin (1987) used citizenship as one of several demographic 

variables in their study of the differences in registered and elapsed time to degree. Using 

data on 4,255 doctoral degree recipients between 1976 and 1985 from University of 

California, Los Angeles (UCLA), they studied mean time to degree, not median time to 

degree as did this study. They determined that for their sample, citizenship was the sixth 

most important variable which could be used as a predictor of time to degree. However, 

although statistically significant, they found that including citizenship did not contribute 

to the predictive ability of their equation and their discussion ends there. That citizenship 

did not contribute significantly to time to degree and their decision to offer only minimal 

discussion suggests that the differences between domestic and international students are 

not critical factors. By comparison, Nettles and Millett (2006) found a number of 

differences between the doctoral experiences of domestic and international students. 

International students who responded to the questionnaire for their study exhibited faster 

progress toward the degree. Furthermore, faster rate of progress through the academic 

requirements translates into faster time to degree. They suggest that the process to obtain 

and retain a visa, with its requirement that students document the length of their degree 

program, places a level of pressure to complete on international graduate students that is 

not experienced by domestic students. Differences in the extracurricular activities of 
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international students, typically lower than white students in the study sample, may result 

in fewer distractions and thus, faster time to degree. The reduced involvement in 

extracurricular activities may also correspond to the lower levels of satisfaction with the 

socialization experience among international students observed by Nettles and Millett 

(2006). 

Marital/Parental Status as a factor on time to degree 

As the age of doctoral students increases and as time to degree in doctoral 

programs gets longer, whether looking at mean or median time to degree, it should come 

as no surprise that many doctoral students have embarked upon non-academic 

relationships such as marriage or domestic partnerships, and parenting. While these 

external relationships have the potential to enhance one’s personal satisfaction in ways 

that are beyond measure, they can also introduce certain challenges and complications 

into the doctoral career. For their part, Nettles and Millett (2006) found that being 

married appears to have positive effects on both degree completion and time to degree. 

They found that among the students in their sample, married students (without 

distinguishing by gender) had lower drop-out rates than their single peers, and depending 

on field, were more likely to complete the degree and/or finish faster. They suggest that 

married or partnered students may feel financial burden or pressure to complete the 

degree as quickly as possible. In addition, having a spouse or significant other provides a 

level of support and encouragement which motivates students to complete the degree. 

The same cannot be said for their findings with regard to children. As already noted in 
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Chapter One, Nettles and Millett (2006) found that “having children under the age of 

eighteen is the enemy of speedy time to degree” (p. 220). While the students in their 

sample reported similar socialization and research experiences, they were also more 

likely than their childless peers to stop-out. If they did persist, they took longer to 

complete the degree. Here Nettles and Millett (2006) suggest that parental responsibilities 

draw students away from participating in many of the socializing and research activities 

of the doctoral program, perhaps including serving as teaching or research assistants. In 

addition, the time and financial commitments of parenting, such as finding affordable, 

consistent, or convenient child care, are likely to require attention and accommodation by 

the graduate program and institution in order to help student parents. 

Issues associated with child care are also found in other studies. Abedi and 

Benkin (1987) found a direct correlation between the increase in number of dependents 

and lengthening of time to degree. Like Nettles and Millett (2006), Abedi and Benkin 

(1987) suggest that while the potential support from a larger family is great, the time 

commitments and possible need to work outside of the graduate program to support the 

family are significant detractors from degree progress. Maher et al. (2004) found that 

more than 36 percent of the late-finishing women in their study felt that child care had a 

significant and negative impact on their degree progress. Comments from their survey 

respondents indicate that many of the late-finishing women gave birth to at least one 

child while trying to complete their degree requirements. Mason and Goulden 

(2002/2004) dedicate an entire study to the question ‘do babies matter’? In Part II of their 
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study, Mason and Goulden (2004) used data from the National Science Foundation’s 

Survey of Doctorate Recipients (SDR) and a survey of all ladder-rank faculty within the 

10-campus University of California system. They point out that for typical individuals, 

the graduate student to assistant professor years coincide exactly with the most common 

and/or likely childbearing years for both men and women. They argue that this creates a 

collision course or ‘baby gap’ within academia. Their findings suggest that women are 

less likely than men to have as many children as they would like. Mason and Goulden 

(2004) suggest that one reason for the baby lag might be the inequitable division of 

parental responsibilities. According to their results, women aged 30-50 reported more 

than 100 hours of care giving and other responsibilities each week versus just over 85 for 

their male counterparts. Furthermore, work commitments took precedence over family 

time for many of the faculty. As one respondent indicated, “graduate students pick up the 

signal very early: devote time to family or community at your own risk” (Mason & 

Goulden, 2004, p. 7). It is doubtful that the picture painted of academic careers is highly 

attractive for students, particularly women, who wish to balance personal and 

professional success. Such dismal sentiments do not provide a rosy picture of support for 

graduate student parents or to encourage individual and program efforts to keep them on-

track to complete the degree in a timely fashion. 

Research on Institutional Factors and Time to Degree 

The theoretical framework for this dissertation builds the case that all of the 

factors detailed in the previous sections have the potential to impact time to degree, and 
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in particular, extended time to degree. However, the faculty, graduate programs, and 

institutions themselves have only moderate potential to influence the unique qualities of 

the student and zero potential to influence the socio-demographic characteristics of the 

student. Proverbially speaking, those factors exist within a sphere of influence beyond the 

control of the institution. The factors defined by the center ring of the kaleidoscope—the 

institutional factors—can be influenced and even controlled to a certain degree by the 

institution and thus represent a window of opportunity. The next six sections present what 

we know from existing literature about the interactions and impact of institutional 

factors—selection, mentoring, financial support, program environment, processes and 

procedures, and research mode of the field and discipline—on extended time to doctoral 

degree. 

Selection as a factor on time to degree 

Although it is not a major focus of the research for this dissertation, selection and 

“fit” during the admission process and early phase of the doctoral program have critical 

roles in the experiences of doctoral students. According to Lovitts and Nelson (2000), 

problems with the doctoral program begin when the individual is an applicant. Using data 

from a survey and telephone interviews conducted by Lovitts (2001), they found that 95 

percent of students, both those who eventually complete and those who drop-out, were 

initially attracted to an institution without knowledge of the character, culture, and 

dynamics within their chosen program. Ideally, the admission and selection process is as 

much about the applicant choosing the program as it is about the program admitting 
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them, yet it appears that the prospective students are making their choices without all of 

the information. Furthermore, Lovitts and Nelson (2000) argue that once admitted, if 

students are ill- or uninformed about factors such as the expectations of the program or 

the structure of the program, both academically and procedurally, they are less likely to 

feel welcomed and integrated into the program. A ‘left to one’s own devices’ approach 

casts a negative shadow and does little or nothing to promote a sense of ‘fit’ for the 

student. What is ‘fit’? Beyond the compatibility of personalities, common characteristics 

of ‘fit’ could include assistance planning one’s academic program, selecting advisers, 

getting involved with committees or research activities with peers and faculty. If we 

accept Lovitts and Nelson’s (2000) argument that ‘fit’ matters, then perhaps the argument 

is really that first impressions do matter. As stated by Lovitts and Nelson (2000), “a 

student who enters a department whose culture and structure facilitate academic and 

personal integration is more likely to complete the Ph.D. than a student whose 

departmental culture is hostile or laissez-faire” (p. 50). 

The study sample used for the Lovitts and Nelson (2000) article was the same one 

collected and used by Lovitts for her own 1997 doctoral dissertation and her 2001 book 

Leaving the Ivory Tower: The Causes and Consequences of Departure from Doctoral 

Study. The sample was comprised of survey responses from 816 students, both 

completers and non-completers, from two institutions, as well as follow-up telephone 

interviews with selected students from each disciplinary area. In her 2001 book, Lovitts 

argues that to reduce attrition from doctoral programs, departments need to better inform 
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new students of both the formal and informal requirements of the program. Formally, 

prospective and new students receive brochures, handbooks, and various printed 

materials about the program and institution. Informal information represents the ‘cheat 

sheet’ or ‘how-to’ notes that could easily fill an entire frequently asked questions (FAQ) 

bulletin, but are often ascertained only through interactions with program students and 

faculty (Lovitts, 2001). Orientations to the program for incoming doctoral students are 

one way to convey much of the necessary information, but Lovitts (2001) asserts that 

they must be high-quality, comprehensive orientations. Even after the orientations, the 

faculty must not assume that the new students know everything about how to ‘fit’ into the 

culture and climate of the graduate program. 

Nettles and Millett (2006) took the notion of ‘fit’ and looked at how selection 

impacts completion. They suggest that for the student, attending the first-choice program 

has a strong positive effect on his or her interactions with faculty by virtue of the fact that 

the student wanted to be there, in that program, at that institution. Within their sample, 69 

percent of the students were attending their first or only choice of doctoral program. They 

also found that for students in engineering, the sciences, and mathematics, attending the 

first-choice of institution had a small, yet significant, influence on degree completion 

(Nettles & Millett, 2006). While Nettles and Millett (2006) looked at the impact of 

selectivity on degree completion from the student perspective, Gardner (2009a) offers 

some insight from the faculty perspective. In her study, Gardner (2009a) interviewed 38 

faculty members from seven doctoral programs at a single institution. The participating 
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faculty represented the senior members of their respective departments, having served on 

the most dissertation committees and worked with the most students. The degree 

completion rates for the different disciplines ranged from 76.5 percent in Communication 

to 17.6 percent in Engineering (Gardner, 2009a). In her interviews with faculty from 

Psychology, a program with a 70.2 percent completion rate, one emerging theme was the 

link between selectivity and completion. The faculty credited the highly competitive 

nature of their field and additional institutional financial support with enabling them to 

make cream-of-the-crop admissions decisions. Gardner (2009a) quotes one faculty 

member’s forceful assertion that admissions decisions impact degree outcomes and 

completion: “the single most important factor, bar none, factor of 10—if you do an 

experiment around a regression it would account for at least 90% of the variance—is 

admissions. Poor admissions decisions are unfixable” (p. 395). Gardner (2009a) suggests 

that the acknowledgement by several faculty members of the link between quality 

admissions decisions and degree completion may be a better reflection of the skills and 

abilities of the students than of the program. 

Mentoring as a factor on time to degree 

A mentor can fulfill many roles. He or she might be an adviser, a counselor, a 

guide, a tutor, or a teacher. A mentor is someone who influences the thinking and actions 

of another person. Sometimes an individual looks to a single mentor for guidance and 

other times, several people provide the necessary direction and assistance. In academia, 

the responsibilities of mentoring a student through a doctoral program are typically 
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performed by the dissertation adviser. Members of the dissertation committee may also 

serve as mentors. Baird (1995) asserts that the faculty adviser is one of the most, if not 

the most, significant individuals in a doctoral student’s career. In his overview chapter 

outlining the relationship between advisers and their graduate students, Baird (1995) 

identifies three major stages in the doctoral career: the beginning, the middle, and the 

dissertation phase. He also identifies the mentoring needs associated with each phase. 

During the first phase, approximately the first year of the doctoral program, new students 

need an adviser or mentor who can help acquaint and acclimate them to the other students 

and faculty, the culture of the program and the discipline, and the procedures of the 

program and the institution. The adviser’s role is to keep the student from falling into a 

‘left to one’s own devices’ approach to graduate school as described by Lovitts and 

Nelson (2000). 

The second of Baird’s (1995) phases coincides with the competency building 

years in the doctoral program as evidenced by the completion of coursework and 

comprehensive examinations. It is during this phase that the doctoral program is fostering 

the student’s intelligence and knowledge of the field. It is also, according to Baird (1995), 

when the student needs guidance from a mentor to identify their professional interests, to 

choose the area of research or even the specific topic necessary to reach that goal, and to 

select the members of a dissertation committee who will collectively help the student 

progress through the program and graduate. Ideally, by the time the doctoral student 

reaches the third stage they have been adequately mentored and socialized so that they 
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possess the required methodological knowledge and understanding of the discipline to 

complete the dissertation. A crucial obligation of the adviser in the third stage is to help 

students understand the fact that the dissertation “is like no other writing they have done 

before or will do again” (Baird, 1995, p. 29). Students need a mentor to help them 

conceptualize the idea and method for their dissertation, to provide advice and guidance 

during the writing process, and most important, to provide encouragement and support 

during the lengthy period of writing a dissertation. Baird (1995) acknowledges that the 

obligations and expectations of mentors as he has outlined them require significant time, 

but he argues that the time is well spent when one considers that the faculty are training 

the scholars of the next generation. 

The work of Bargar and Mayo-Chamberlain (1983), like Baird (1995), provides 

detailed steps for both the adviser and the advisee to establish and maintain a quality 

relationship. With regard to advisers, Bargar and Mayo-Chamberlain (1983) assert that 

they are in the best position to create an academically stimulating and positive 

environment for doctoral students. Advisers must demonstrate positive expressions of 

interest in a student, his/her work, and his/her overall well-being; they must practice open 

communication about developmental issues, both the student’s and the adviser’s; and 

they must create a developmental environment for the student through socialization 

activities (Bargar & Mayo-Chamberlain, 1983, p. 410). In addition to helping the student 

through the adjustment period at the beginning of graduate school and socializing them to 

the climate and culture of the program, the adviser has significant academic 
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responsibilities. The adviser must challenge the student’s intellectual creativity and help 

the student to think in new ways about the discipline. Bargar and Mayo-Chamberlain 

(1983) assert that the dissertation is itself a creative endeavor and process which will be 

aided by the development and stimulus coming from the adviser. They caution that the 

adviser not take over the student’s research, but stress how important it is for the adviser 

to help the student see his or her dissertation in the context of the larger body of 

knowledge. 

With regard to advisees, Bargar and Mayo-Chamberlain (1983) note that many 

students fail to see themselves as the ‘shapers’ of their academic environment and 

achievements. Students can change that perspective by taking charge of their half of the 

adviser-advisee relationship. Bargar and Mayo-Chamberlain (1983) encourage students 

to exercise care in selecting an adviser by trying to mesh the intellectual and interpersonal 

elements with one’s academic goals. An academic ‘marriage’ of sorts, the adviser-

advisee relationship requires openness, trust, and ongoing communication. Once an 

adviser has been selected, advisees should ask questions and essentially ‘pick the brain’ 

of their adviser. By doing so, the student learns and the adviser begins to discern their 

intellectual curiosity and creativity. In addition, Bargar and Mayo-Chamberlain (1983) 

urge students to consciously develop themselves, to expand their view of their own 

potential and think outside of the box, and to seek opportunities to integrate into the 

department and the discipline. The adviser is ideally present to help the student with each 

of those steps. Ultimately, the give-and-take between adviser and advisee should 
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challenge the student and help the student to be innovative and creative in their thinking 

and research. 

Understanding the intricacies of the adviser-advisee relationship is only half the 

battle. One must also understand what the literature tells us about how mentoring impacts 

degree progress and time to degree. In their study of doctoral student involvement in 

local and professional organizations, Gardner and Barnes (2007) conducted interviews 

with ten higher education students from five institutions. When asked about what 

influenced them to become involved in professional organizations, the students in their 

study credited their faculty mentors for either pointing them in that direction, or simply 

instructing them to join the organization. Once involved in one or more professional 

associations, the students reported that the networking opportunities expanded their 

connections with peers and established professionals who served as role models and 

mentors. The involved students in Gardner and Barnes’ (2007) study understood their 

career goals, felt mentored by their faculty, and seemed satisfied with their doctoral 

experience. Although the study does not specifically address time to degree, it provides 

concrete evidence of the impact of faculty mentoring with regard to student socialization. 

Gardner and Barnes (2007) demonstrate the positive effects for students who receive 

faculty guidance and support to ‘learn the ropes’ of the professional associations and 

culture of their discipline. The students made the connection that their involvement and 

participation was an important part of their graduate student experience and a foundation 

for their future careers. 
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Golde (2000) also addresses the importance of socialization and integration into 

graduate school in her study of attrition from doctoral programs. Attrition being the 

opposite of completion—whether with timely completion or with extended time to 

degree—it is important to understand why students leave doctoral programs because the 

reasons for non-completion may be similar to the reasons for extended time to degree. 

Based on interviews she conducted with 68 former doctoral students, all of whom left 

their initial program without completing the degree, Golde (2000) presents case studies of 

three different student attrition experiences. Each of the three students reported that their 

decision to leave the doctoral program was the result of multiple factors. Among those 

factors, all three students experienced troubled or strained relationships with one or more 

of their advisers. Golde (2000) suggests in her findings that the attrition stories of these 

students confirm the importance of quality faculty mentoring to guide and socialize 

students, and the detrimental consequences of poor faculty mentoring. She argues that 

progress toward the degree is the result of quality time and interaction with faculty, and a 

student perception that the mentor is interested in their research ideas and professional 

goals. The students in Golde’s (2000) study reported positive responses to their advisers 

when they sensed care and respect versus indifferent treatment or a ‘cookie cutter’ 

approach to advising and mentoring. The case studies demonstrate how important it is for 

students and faculty to build relationships where mentoring can occur and the student can 

flourish. 
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The literature described thus far focuses primarily on the one-to-one relationship 

between adviser and student. Burnett (1999) describes what he terms a ‘Collaborative 

Cohort Model’ (CCM) of advising doctoral students through the dissertation phase of 

graduate study as a new approach to mentoring, degree progress, and degree completion. 

Based on the pilot experiences of seven doctoral students at a metropolitan, Australian 

university, the CCM established a formal, faculty advised workgroup for the cohort of 

dissertation-stage students. The workgroup met twice per semester and every student 

presented a report—in person, via teleconference, or in written format—of their degree 

progress. Every student then received feedback about the work they had presented from 

the faculty adviser of the workgroup and their cohort peers. The workgroup provided a 

forum for the students to discuss their research in addition to meetings with their own 

dissertation adviser and committee members. According to Burnett (1999), the model 

was deemed very effective by the students. All of the students were satisfied or extremely 

satisfied with the pilot program. The faculty observed improved quality of the work 

produced by the students, students gained significant experience discussing, reviewing, 

and writing about their research, and most important for the context of this dissertation, 

students were more likely to finish their dissertations and graduate (Burnett, 1999). The 

CCM did not replace the adviser-advisee relationships, but it provided another forum for 

students to receive mentoring and critical feedback about their research. 

Although the terminology of the literature presented in this dissertation tends 

toward the use of the ‘adviser’ almost interchangeably with the word ‘mentor’, a 
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discussion article by Creighton, Creighton, and Parks (2010) draws some important 

distinctions. They define the terms and the roles as follows: 

An advisor is a person (not necessarily a faculty member) who is typically 
assigned to a department or program to meet with the student, to provide 
advice on degree plans and what courses to take, and address other 
academic issues or concerns. A mentor, on the other hand, is a person (a 
faculty member) whom the student seeks to emulate professionally and to 
work with and learn from during the research process (Creighton, 
Creighton, & Parks, 2010, p. 42). 
 

Their discussion continues with the development of a conceptual model for helping 

faculty to better understand and develop the skills necessary to mentor effectively. Their 

‘PPE cycle’ involves planning, practicing, and evaluating mentoring efforts (Creighton et 

al., 2010). Drawing from the literature, they suggest guidelines for the faculty in each of 

the three stages of the PPE cycle. With regard to planning, the authors suggest that 

mentors plan and account for frequency of contact with their doctoral students and a 

transparent system for monitoring academic progress. With regard to practicing, they 

suggest that mentors must seek opportunities to engage their doctoral students in 

scholarly activities early and often. They also suggest that the faculty must seek time to 

practice good mentoring and make mentoring an important part of their institutional 

responsibilities. With regard to evaluating effective mentoring, Creighton et al. (2010) 

suggest that faculty make regular use of a mentoring survey to assess how well their 

efforts are being received by their doctoral students. They suggest that the use of 

mentoring evaluations, like course evaluations, will enable the faculty to make 

improvements and adjustments to their mentoring plans and practices. The basis of much 
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of their rationale for the PPE approach is drawn from data in the literature, in particular 

Nettles and Millett (2006), which repeatedly demonstrates that far more students who 

complete the doctoral degree report doing so with the help and guidance of a mentor. 

Creighton et al. (2010) stress that mentoring, like teaching, is a pedagogy which must be 

learned, practiced, and continually enhanced. They argue for university and departmental 

recognition of both the need for and accomplishments of effective mentors. 

I have reserved the work of Nettles and Millett (2006) for the end of the 

discussion on the role of mentoring in doctoral degree programs because their work 

unites the literature in a meaningful way. They asked their survey respondents to indicate 

whether they had had a faculty member who was a mentor. They defined a mentor for 

their participants as “a faculty member to whom [you] turn for advice, to review a paper, 

or for general support and encouragement” (Nettles & Millett, 2006, p. 266). Like the 

research discussed above, they stress the importance of mentoring with regard to 

socialization and integration in the doctoral program and the profession, academic 

guidance, and professional development. Although mentoring is only one small piece of 

their much larger study, they found that mentored students had more positive feelings 

about the faculty and better interactions with faculty. In addition, having someone who 

served as a mentor, not just an academic adviser, was positively linked to both degree 

completion and faster time to degree, particularly in humanities and social science fields. 

For students, the umbrella of mentoring ought to be broad enough to help a student 

explore, yet narrow enough to stay focused within the discipline, and it should keep the 
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student from feeling isolated (Nettles & Millett, 2006). With regard to institutions, 

Nettles and Millett (2006) argue that mentoring as an investment in the retention and 

success of the institution’s students, with returns in the form of degrees awarded and 

satisfied alumni. Citing the fable of the rabbit, his dissertation on foxes and wolves, and 

his lion adviser, the moral of their story is that “[the] dissertation theme doesn’t really 

matter—as long as you have the right dissertation adviser” (Nettles & Millett, 2006, p. 

190).  

Financial support as a factor on time to degree 

The English language is full of quotations, proverbs and euphemisms about 

money. We are told that it cannot buy love or happiness, it is not everything, and it will 

not last forever. While all of those may be true, when it comes to financing a doctoral 

program, the difference between having money and not having money might also mean 

the difference between finishing or not, and for those who do finish, how quickly they do 

so. In their extensive study of trends in doctoral programs, degree completion, and time 

to degree, Bowen and Rudenstine (1992) begin their tenth chapter—Financial Support for 

Graduate Students—as follows: 

The availability of financial support is often assumed to be the most 
important factor in encouraging the timely completion of the PhD—and its 
absence is widely believed to cause protracted periods of time to be 
devoted to frustrating (and often ultimately unsuccessful) efforts to obtain 
a PhD (p. 177). 
 

Using historical data to establish trends in graduate student support, and data from ten 

participating institutions, Bowen and Rudenstine (1992) briefly discuss types of financial 

Extended time to degree 67



Extended Time to Degree  68 
 
support and then compare the impact of support on completion rates and time to degree. 

Common types of financial support include fellowships, research assistantships, and 

teaching assistantships. Students also pay for their doctoral programs by taking loans or 

using only their own resources. These students are referred to as self-supporting because 

they bear the full financial burden of the doctoral program. For those who receive 

financial support from the institution or an external benefactor, the types of support are 

likely to vary throughout the doctoral career. A student might have the same type of 

support for an entire year, or different support each term or within a single term.  

The effect of financial support on the doctoral career is not surprising. Bowen and 

Rudenstine (1992) found that students who funded their own doctoral program had much 

higher rates of attrition, lower completion rates by as much as one-half, and had longer 

time to degree than their institutionally supported peers. Their finding is consistent with 

Abedi and Benkin (1987), who also found that self-supporting doctoral students took 

longer to complete the degree than their institutionally supported peers. Bowen and 

Rudenstine (1992) hypothesize that students with full institutional support were allowed 

to devote more time to their doctoral program compared to self-supporting students who 

were more likely to be part-time students and therefore able to dedicate only part-time 

effort to their academic work. They found that, generally speaking, the type of support 

had greater impact on time to degree. Median time to degree for self-supporting students 

was as much as a full year longer than institutionally supported students, and time to 
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degree for students supported by teaching assistantships was longer than that of students 

supported by fellowships (Bowen & Rudenstine, 1992). 

Ehrenberg and Mavros (1995) sought to further explain the effect of financial 

support on time to degree by conducting a more comprehensive analysis of data for one 

of the institutions participating in the Bowen and Rudenstine (1992) study. Using 

student-level data for doctoral students enrolled at Cornell University 1962-86, 

Ehrenberg and Mavros (1995) looked at the type of support for each of the first six years 

the students were enrolled and their eventual time to degree (or dropout). They limit their 

study to students enrolled in economics, English, physics, and mathematics. Their 

findings are significant, not only statistically, but with regard to how institutions 

administer financial support and degree times of doctoral students. First, they found that 

students with teaching assistantships in all four fields were less likely to complete their 

degrees. Students who were self-supporting (or who used loans or tuition waivers) were 

also less likely to complete their degrees in all fields except economics. Second, they 

conducted simulations to determine if the best financial support and degree times were 

reflecting the superior ability of the student recipients or of the support itself. The 

simulation model predicted that students receiving fellowship and research assistantship 

support have the highest likelihood of completing the degree. A second simulation model 

tested the likelihood of completion among students who received fellowships and 

research assistantships at least half the time compared to those who received them less 

than half the time. Again, the simulation model predicted higher completion rates for the 
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well-supported students. In comparing the two simulation models used to predict 

completion rates in their sample, Ehrenberg and Mavros found very few differences 

between their statistical models and the actual data. Thus, Ehrenberg and Mavros (1995) 

concluded that their simulations confirm that the analysis is showing the effect of 

financial support, not of unobserved ability. They further note that although their findings 

are based on only four fields at one institution, the implication is that additional funds to 

provide fellowship and research assistantship support would lead to higher completion 

rates and shorter time to degree. One noteworthy limitation of their study is that they do 

not address the role of stipend support on completion rates or time to degree, but they 

suggest that it is likely the patterns and outcomes of higher levels of support would 

mirror those observed in the study (Ehrenberg and Mavros, 1995). 

Like Bowen and Rudenstine (1992), Nettles and Millett (2006) dedicate an entire 

chapter of their book to the financing of doctoral education. To evaluate the ways in 

which doctoral students finance their education, Nettles and Millett (2006) looked at 

factors according to the types of financial support offered throughout the doctoral career, 

the personal resources of students, and other types of support. The sample for their study 

included several fields not represented in the Ehrenberg and Mavros (1995) study, so it is 

difficult to draw comparisons, however, some of the Nettles and Millett (2006) findings 

are quite different. They found that holding a teaching assistantship improved the 

likelihood of degree completion in education and humanities fields, as did research 

assistantships in science and math fields. Contrary to their predecessors, they only 
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observed a significant impact of fellowships on the likelihood of degree completion for 

one field, education. Also unlike their predecessors, Nettles and Millett (2006) did not 

find financial support to be a significant predictor of faster time to degree, while the 

amount of debt assumed during the doctoral program was found to extend time to degree 

in the social sciences. They argue that financial support is a central component of 

graduate school for doctoral students. To quote them, “the type of financial support 

students are offered may be an indication of the quality and extent of their academic 

opportunities and may even predict the quality of their experiences” (Nettles & Millett, 

2006, p. 74). Sixty-seven percent of the students in their sample were offered some form 

of financial support at the time of admission, but the authors argue that the offers for 

multi-year and long-term support that the students received after the initial recruitment 

and admission period were more important. Given the length of doctoral programs, the 

existence of viable means of support through fellowships, research assistantships, and 

teaching assistantships can advantage students on their quest to complete the degree. 

Program environment, processes, and procedures as factors on time to degree 

Research repeatedly confirms the importance of integration into the program 

environment and understanding of the expectations of graduate study as critical 

components of degree progress, completion, and time to degree (Ellis, 2001; Gardner, 

2009a; Girves & Wemmerus, 1988; Golde, 2005). In their survey study of 486 students 

who enrolled in one of 42 graduate programs at a Midwest university in autumn 1977, 

Girves and Wemmerus (1988) sought to understand the factors that contributed to or 
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detracted from degree progress. Their survey instrument included demographic and 

background questions, and questions about the program environment, financial support, 

and faculty relationships. They divided their sample into groups according to degree 

objective and field to account for disciplinary differences. For the purpose of this study, I 

report only their findings related to doctoral students. I discuss the literature on 

disciplinary differences in greater detail in the next section as it ties closely to research 

mode. 

Girves and Wemmerus (1988) used Biglan’s (1973a/1973b) disciplinary 

categories—hard/soft sciences, applied/basic research, and life/nonlife—to understand 

field differences in their sample. The use of such categories is found throughout the 

literature, for example, two of the major studies already discussed in this dissertation: 

Bowen and Rudenstine (1992) and Nettles and Millett (2006). When discussing program 

characteristics, processes, and procedures it makes sense. Physics programs are different 

from English programs which are different from Public Policy programs. The nature of 

the academic requirements, the method of teaching, and the construction of the 

dissertation itself varies by discipline. We should expect that those differences translate 

into effects on the degree progress of doctoral students. Girves and Wemmerus (1988) 

found exactly that. The doctoral students in their sample who were enrolled in programs 

with a life orientation (meaning their research focused on living organisms), had better 

degree progress. Students enrolled in programs with applied orientations were more 

likely to have lower grades—a possible impediment to degree progress, and enrollment in 
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soft science programs was linked to lower levels of involvement in the doctoral program. 

They also found that involvement in one’s graduate program, perceptions of the faculty, 

and department characteristics were all related to degree progress, but that involvement 

had the greatest significance. 

Girves and Wemmerus (1988) suggest that involvement is a function of financial 

support and satisfaction with faculty relationships, a factor which is also linked to degree 

progress (Girves & Wemmerus, 1988). Their study is a good example of why it is so 

challenging to tease apart the very interrelated factors associated with degree progress. 

They argue that the role of the adviser, the type of support and the characteristics of the 

department are the equivalent of a three-legged stool of involvement in the doctoral 

program. They suggest that the adviser represents the first leg. The adviser establishes the 

expectations and initiates the necessary introductions to the department and discipline. 

The more guidance and support the student receives from the adviser increases the 

likelihood of greater student involvement and academic success. The greater the student’s 

initiative, involvement, and academic success, the more likely the faculty are to work 

with and successfully mentor the student. The circular relationship is powerful enough 

that it can predict degree progress within their model. 

The second of the three legs, financial support (in the form of teaching or research 

assistantships or fellowships), directly and physically ties the student to the department 

and, almost by default, encourages involvement. Doctoral students who hold 

assistantships must work closely with the faculty. Girves and Wemmerus (1988) suggest 
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that the presence of these students in the department is more likely to increase their 

interactions and result in faster socialization and integration. The third of the three legs is 

represented by the characteristics of the department itself and directly impact degree 

progress. Here, Girves and Wemmerus (1988) suggest that the combination of 

disciplinary culture, the academic norms, and the expectations and values of the faculty 

are important for students to understand. How the faculty interact with the students to 

teach them about the activities valued by the faculty impacts the student’s interest and 

commitment to the department, and ultimately, how they progress through the degree. 

Understanding how mentoring, financial support, and departmental characteristics 

interact to impact degree progress is easily observed in the literature, but do students 

actually know how to navigate the process of doctoral education? Golde and Dore (2001) 

ask that exact question. Their study, At Crossed Purposes: What the experiences of 

today’s doctoral students reveal about doctoral education, reports the results of survey 

responses from 4,114 students in 11 academic disciplines at 27 universities (Golde & 

Dore, 2001). All of the students selected for participation in the study had completed at 

least three years of their doctoral program. They found that doctoral students in their 

sample did not feel trained or prepared for the careers they sought and they did not know 

how to effectively navigate the doctoral program. I focus on the second of their major 

findings. Golde and Dore (2001) put forth the assumption that students who have 

completed at least three years of a doctoral program should have acquired the following 

skills: 
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1. Understand and be adept at negotiating the formal logistical 
requirements of their program; 

2. Understand the mechanisms and overriding logic of the doctoral 
program; 

3. Grasp the informal and tacit expectations (p. 34). 
 
They report, however, being startled at the number of students in their sample who did 

not understand either the expectations of them as a student, or what they could expect of 

the doctoral program. Golde and Dore (2001) respond by outlining six components of 

doctoral programs—advising, financial support, annual reviews, coursework and 

examinations, teaching and grading, time to degree and graduation—where they felt the 

expectations of and for both students and faculty should be clear. Again, the study 

demonstrates the interconnected nature of the different institutional factors that impact 

degree progress and time. 

With regard to advising, Golde and Dore’s (2001) discussion closely mirrors the 

research already presented in this dissertation. They echo the importance of the 

mentoring relationship and the value of having multiple mentors. They also note that 

having a satisfactory (or better) relationship with the adviser was linked to amount and 

quality of time. More than 32 percent of students reported dissatisfaction with the amount 

and quality of time they received from their advisers and a similar number were unclear 

about how much time they could or should expect from their adviser. They found that the 

more criteria students used to select their advisers, whether before or after enrollment, 

was directly linked to the level of satisfaction. With regard to financial support, the 

authors did not explore the impact of different types of support, but rather whether 
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students understood how they would be financially supported throughout the doctoral 

program. While more than 57 percent of students were clear about the specific 

commitments for financial support, almost 60 percent had some degree of uncertainty 

about the support for their dissertation research. Golde and Dore (2001) assert that it is 

important for students to understand what support they will have, when, and at what 

level. Not understanding can become a distraction and a source of frustration which 

draws the student’s attention away from their academics. 

With regard to annual reviews, the sample data indicated that it was not a widely 

used mechanism for providing feedback on degree progress. Golde and Dore (2001) 

suggest that an annual review is an ideal time for the student and adviser to discuss and 

set goals for degree progress. As evidence of the possible value of this method of 

communicating with doctoral students, they note that they observed a 90 percent review 

rate reported by students from one of the participating institutions where annual reviews 

were mandated by policy. With regard to coursework and examinations, the students 

reported confusion about how these early academic requirements prepared them for 

independent research. And while comprehensive examinations have been used for 

decades as a tool to evaluate a student’s readiness to advance into the independent 

research phase of the doctoral program, the students in Golde and Dore’s (2001) study 

felt they were arbitrary or unhelpful. The implication is that coursework and 

examinations must be relevant and up-to-date so that the students can readily understand 

the often subtle connections and nuances of the discipline. Furthermore, annual reviews 
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provide a useful opportunity to reinforce for doctoral students the academic purpose of 

degree requirements and the student’s own progress toward achieving them.  

With regard to teaching and grading, approximately half the students in Golde and 

Dore’s (2001) sample were expected to serve as teaching assistants. They found that 

while 63.8 percent of the students understood their obligations of a teaching assistantship, 

only 42 percent felt able to grade student assignments. They suggest that the written 

policies associated with teaching assistantships must but augmented by mentoring from 

faculty. Students learn the rules of fair grading from the faculty they work with.  

Finally, with regard to time to degree and graduation criteria, the numbers are 

startling. Golde and Dore (2001) found that significantly fewer than half of the students 

in their sample, 30.9 percent, clearly understood how long it would take to complete the 

degree, and an equally pathetic 45.4 percent understood the requirements of completing 

the dissertation and graduating. That means that almost 70 percent and 55 percent, of 

students were confused about how long it would take to get a Ph.D. and what it would 

take to do it, respectively. The evidence clearly indicates a need for better communication 

of these very important program expectations and requirements so that students know 

what they are getting into as they progress through the doctoral program. 

In a separate study published four years later, Golde (2005) evaluates the role of 

departments and disciplines on attrition from doctoral programs. To conduct the study, 

she used observations of time she spent in four departments and interviews with 58 

students who had left those departments at a single Midwestern university. She then 
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created case studies, outlined themes, looked for common themes across the departments, 

and finally categorized the themes. Early in her discussion of findings, Golde (2005) 

highlights one point that she asserts is crucial to understanding the effects of department 

on students: “how the life of a disciplinary practitioner is portrayed to those who are 

apprentices (graduate students) is quite different in different departments” (p. 680). Her 

point is consistent with the assertions from Girves and Wemmerus (1988) that there is 

significant variation between departments and disciplines. Again, those distinctions are 

covered in greater detail in the next section. Golde (2005) identified six themes, five of 

which represent mismatches between the student and the department or discipline, and a 

sixth which represents a disconnect between the student and the community within the 

department. For the purposes of this dissertation, I discuss two of Golde’s (2005) themes: 

poor fit of expectations between student and department, and structural isolation of 

student. The research is focused on the reasons why students depart from the doctoral 

program, but we know from other research that the reasons for departure are often similar 

to the reasons for longer time to degree, thus, the relevance for this study (Nettles & 

Millett, 2006). 

First, inaccurate expectations about the nature of graduate school are, according to 

Golde (2005), a mismatch of information between the student and the department. When 

the department has not been transparent about its culture, its environment, and its 

expectations of students, the students are not in a position to fulfill their obligations. 

Conversely, when a student is not clear with the department about their academic and 
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professional goals, and their questions about graduate school itself, the department cannot 

respond appropriately to address or meet the student’s needs. The result of the mismatch 

of information is a lot of assumptions. The students assumed graduate school would 

follow one path, and the departments assumed that the students were informed. This ties 

back into the discussion of socialization and integration that evolves out of a quality 

mentoring experience, but it also highlights that it requires both student engagement and 

initiative and department socialization for successful doctoral completion. 

The second theme, structural isolation of the student, relates to how welcomed the 

student feels into the community within the department. The departmental community is, 

for lack of a better description, the ‘life’ part of the graduate program. It is the 

opportunities for students and faculty to connect in a non-academic setting, for students 

to develop peer and cohort groups, and for the development of collegial relationships 

which provide academic support, but are not exclusively academic in nature. Golde 

(2005) indicates that being socially isolated from one’s peers and faculty resulted, for the 

students in her study, in an absence of collegial, supportive, and academic relationships. 

In the case of the students in this study, that also resulted in departure from the graduate 

program. She suggests that to combat the isolation of the student from the departmental 

community, there must be intentional effort to provide social opportunities. 

The themes associated with the role of the program environment, processes and 

procedures of the department are consistent. Students must feel integrated, they must 

understand what is expected of them and when, and they must have guidance and support 
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through the challenging academic phases of the doctoral program. The absence of these 

factors leads to attrition, as demonstrated by Golde (2005). The existence of these factors 

can not only lead to degree completion, but faster time to degree as demonstrated by 

Girves and Wemmerus (1988). 

Research mode of the field and discipline as factors on time to degree 

In my discussion regarding the importance of program environment, processes, 

and procedures for doctoral students, I briefly introduced the topic of disciplinary 

differences as one of the contributing factors on degree progress and by extension, time 

to degree. In the context of program environment, processes, and procedures, the 

variations between disciplines translate into different programmatic culture and 

requirements which students need to understand to navigate the logistics of graduate 

school. In the context of research and the research mode of the field, the characteristics of 

disciplines themselves are, if nothing else, different and must be approached as such. 

Some disciplines depend on an experimental approach to new discoveries; others are 

grounded in non-experimental research. Disciplines require different cognitive 

approaches ranging from analytical to artistic; and even within areas that are often 

assumed to be similar—such as engineering or laboratory sciences—the techniques can 

be vastly different. Understanding the differences, and similarities, between the 

disciplines serves to not only help explain why indoctrination into the research mode of 

the field impacts degree progress for doctoral students, but it also helps inform the 

disciplinary comparisons of extended time to degree within this dissertation. 
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Biglan (1973a/1973b) dedicates two papers to the examination and explanation of 

the characteristics of disciplines and the relationships between them. In the first of his 

papers, Biglan (1973a) studied 36 academic areas at two institutions. He asked the faculty 

at both institutions, 162 and 54 of whom participated respectively, to make judgments 

about the similarities of academic areas. The faculty participants were asked to categorize 

the academic areas based on that individual’s perceptions of the subject matter 

similarities. The faculty members were then asked to rate their categories by selecting 

one characteristic from each of the following traits: pure/applied, physical/non-physical, 

biological/non-biological, personally interesting/not interesting, 

traditional/nontraditional, and life science/non-life science (Biglan, 1973a, p. 196). The 

analysis identified three dimensions of academic programs which characterize the nature 

of the discipline: the degree to which a paradigm exists, the degree of concern with 

application, and concern with life systems (p. 202). Biglan (1973a) asserts that a 

paradigm exists when all members of a particular field subscribe or gravitate toward a 

particular organizing theory. Fields with fewer organizing theories have greater 

consensus and are considered more pure or paradigmatic, while fields on the opposite end 

of the spectrum are characterized by more varied content, theory, or method, and are 

considered idiosyncratic. For example, a physics program would be characterized as 

paradigmatic and a history program would not. The second dimension, degree of 

application, refers to whether the nature of the academic area was concerned with 

“application to practical problems” (Biglan, 1973a, p 202). In the context of this 
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dimension, the spectrum distinguishes between applied fields such as education and non-

applied fields such as history. The third dimension is perhaps the easiest to understand 

and interpret because it deals with the differences between living and inanimate objects. 

Those academic areas which focus on any sort of living organism, such as agriculture, are 

considered opposite of those programs that deal only with non-living objects, such as 

history. 

The result of Biglan’s (1973a) first paper is a framework with which to categorize 

and classify academic disciplines and to better understand their similarities and 

differences. In his second paper, Biglan (1973b) describes how the differences in 

academic subject areas affect the structure of the program and the relationships and 

interactions of students and faculty within the program. He evaluated the social 

connectedness and commitment to teaching/research of faculty according to his 

dimensional taxonomy of programs. Of particular importance for this dissertation, he 

found significant interactions between social connectedness and the number of 

dissertations sponsored by faculty. Specifically, the higher the social connectedness of 

the academic area, the higher the number of dissertations sponsored. Fields with a 

paradigm or unifying theory were found to have positive relationships between social 

connectedness and research leading to publication. Applied fields were characterized by 

greater reliance on peers for evaluation of work. Life system fields were noted for the 

greater use of supervision and advising of graduate students by multiple faculty mentors, 

rather than a single adviser. Biglan’s (1973b) findings highlight important differences in 
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the characteristics of disciplines. He asserts that any research on university faculty must 

account for organizational and disciplinary differences. For the purposes of this 

dissertation, I extend that assertion to the study of doctoral students. Without taking 

discipline into account, the study of extended time to degree would, as Biglan (1973b) 

argues, “mask different relationships in different areas” (p. 212). Alternatively, Biglan 

(1973b) suggests limiting research to the study of only a few academic areas. Since the 

goal of this research is to study extended time to degree broadly, that approach does not 

work. Thus, this dissertation accounts for disciplinary differences when evaluating the 

likelihood that institutional factors impact extended time to degree. 

Becher (1981) provides another comparison of disciplines with a more narrow 

focus on the culture of academic fields and the mode of research. He conducted 

interviews with faculty in six different disciplines at four different institutions to compare 

and contrast the structural characteristics of the fields. I focus on a few of Becher’s 

(1981) points regarding disciplinary distinctions. He argues that while the differences 

between disciplines can seem obvious, defining those differences is ambiguous. To quote 

Becher (1981), “it is unrealistic to expect that the essential ingredients of each discipline 

can be analysed and displayed as a tidy formula” (p. 113). He suggests that disciplines 

have identities and that those identities are subject to regional, temporal, and localized 

interpretations of the field. The focus of entomology might differ on the west and east 

coasts, physics today is not the same as physics a decade ago, and political science 

programs might subscribe to different ideological approaches. Becher (1981) asserts that 
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the similarities and differences between the beliefs, values, and practices of fields will be 

more noticeable than the epistemological distinctions (p. 113). 

Becher (1981) also addresses the different modes of research and publication 

observed by different disciplines. With regard to research, he observed differences in the 

degree of collaboration and team work in the different institutional and disciplinary 

settings. Furthermore, he notes that for those who aspire to join the research 

community—such as doctoral students—certain ‘rituals’ must be observed (p. 119). 

Junior researchers must secure the approval and topic acceptance from more senior 

academics to engage in the process. While the ritual may seem obvious and justified, the 

doctoral student or junior researcher needs guidance to become familiar with the process. 

With regard to publication, letters, journal articles, books, and student texts are all 

examples of prestigious and preferred methods of scholarly contribution, but the level of 

respect attributed to each varies widely by academic area. Within the publication 

approaches themselves, the methodology varies. For instance, the inclusion of a literature 

review and the scale of the review vary by discipline. He also notes that the use of 

technical language varies, with some disciplines placing a premium on complex 

descriptions while others value clear, non-technical discussion. Becher (1981) suggests 

that disciplinary training is critical early in one’s career because in many fields, once an 

individual has chosen his or her specialty, it is difficult to change academic directions. 

His points are particularly salient for doctoral students. Previous discussion demonstrated 

the critical role of the adviser/mentor in the socialization of the student to the program 
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environment as critical to success. Here we see how the introduction and exposure to the 

research mode of the field could be of equal importance. 

The dissertation is the primary research tool used in almost all doctoral programs 

to expose students to the research culture and to assess that individual’s ability to conduct 

independent research. Stewart et al. (2005) suggest that the dissertation serves two major 

functions within the context of the doctoral program: first, it trains the Ph.D. student in 

the research mode of the field and second, the final product results in an original 

contribution to the body of research. Isaac et al. (1992) discuss the doctoral dissertation 

as not only a degree requirement and a contribution to scholarly work, but as a reflection 

of the academic culture of a discipline. They evaluated survey responses from 596 faculty 

to assess perceptions of the role and purpose of the doctoral dissertation. More than 50 

percent of the faculty in their sample indicated that the purpose of the dissertation was 

either to demonstrate skills or to train in research skills (Isaac et al., 1992). The majority 

of faculty respondents also indicated that formulation of the dissertation topic should 

occur early in the doctoral career, and that the dissertation itself must reflect the 

independence and originality of the student. In addition, the authors emphasize that the 

nature of the discipline must be considered when discussing the expectations and 

requirements of the dissertation. Field of study introduces a layer of complexity with 

regard to the dissertation due to the variability of composition, style, and expected 

content of the research. However, despite the disciplinary contrasts, Isaac et al. (1992) 
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also observed strong support among their faculty respondents for maintaining the 

dissertation as a crucial piece of the doctoral student experience. 

Any discussion of the dissertation must eventually lead to critical questions 

regarding how the process of research and writing impacts degree completion and time to 

degree. Although Isaac et al. (1992) did not specifically address time to degree, they did 

note that barriers to timely completion include financial support and difficulty defining 

the research topic. Both of these factors are thematically consistent with the work of 

Nettles and Millett (2006) which does address the role of research and research 

productivity on rate of progress and degree completion. Nettles and Millett (2006) begin 

their chapter on research productivity with a quotation from one of their survey 

respondents. In the quotation, the student was bemoaning the fact that the minimum 

standards and stakes for him/her to secure a tenure-track position had increased compared 

to the days when his/her faculty mentors were job hunting. The ‘stakes’ as described by 

that student do appear to be higher in some disciplines: students in the Nettles and Millett 

(2006) study reported greater need to document pre-doctoral research activity to improve 

their chances of finding an academic position. 

The benefits of integration into the discipline and socialization with advisers and 

other faculty represent only one part of the process of learning and understanding the 

research mode of the field. We know that scholarship differs by field and that to succeed, 

doctoral students must master the mode of their field. Nettles and Millett (2006) found 

that students who engaged in and published or presented their research while in graduate 
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school were as much as 3.9 times more likely to complete the Ph.D. (p. 173). It is not 

clear from their findings how the timing of engagement in research activities, e.g. pre-

dissertation research, impacts the likelihood of completion. While they observed the 

greatest effect in the sciences and mathematics, their research showed research 

productivity was a positive predictor of degree completion in all fields. They concluded 

that having a mentor and engaging in research activities were critical factors that 

influenced degree completion. They also found that holding a research assistantship, 

which provided formal opportunity for the student to engage with a faculty mentor on a 

research project, provided a stable and supportive environment that positively impacted 

rate of progress, degree completion, and time to degree (Nettles & Millett, 2006).  

Research on Lengthy, Untimely, or Elongated Time to Degree 

Research repeatedly demonstrates the critical links between student-faculty 

interactions, mentoring, financial support, program environment, and degree completion 

(Gardner & Barnes, 2007; Lovitts, 2008; Nettles & Millett, 2006). In theory, when all of 

these pieces are working in coordination, a doctoral student progresses through the 

degree program and successfully graduates (Gardner, 2009a). The factors associated with 

degree completion and the amount of time it takes to complete the degree are individually 

and collectively the subject of an extensive body of literature, much of which has already 

been discussed. We know from the literature that longer time to degree makes it less 

attractive for students to pursue the doctorate, delays the short- and long-term earnings 

potential of students, and leads to societal costs in both unrealized financial gain and the 

Extended time to degree 87



Extended Time to Degree  88 
 
intellectual talent pool (Maher et al., 2004; Rodwell & Neumann, 2008). Unfortunately, 

most of the literature addresses time to degree for cohorts or groups of students without 

differentiating between those who finish quickly, those who finish near the mean or 

median, and those who take longer—or even significantly longer—to complete the 

degree. Nettles and Millett (2006) make several references in their findings to factors that 

impacted either rate of progress or time to degree, but it is important to note that it was 

neither the goal nor the intention of their research to identify characteristics of extended 

time to degree. The fact that their research touches on this topic is invaluable, but it 

highlights the need for dedicated research. Studies by Maher et al. (2004) and Rodwell 

and Neumann (2008) begin to fill some of the gaps in the literature and refer, 

respectively, to constrained degree progress and untimely completion. I discuss each in 

turn to highlight the foundation for and necessity of additional research which 

specifically addresses extended time to degree. 

In developing the survey instrument used for their study of women’s degree 

progress, Maher et al. (2004) asked doctoral students and graduates to identify the factors 

which either facilitated or constrained their own degree progress. They received usable 

survey responses from 160 alumni, both men and women, of Stanford University’s 

doctoral program in education. Responses were then categorized into one of three groups 

based on the length of time it took the respondent to complete the doctoral degree: early, 

average, or late finishers. The group divisions were time driven—less than 4.25 years, 

4.50 to 6.50 years, and 6.75+ years—but the authors do not provide explanation for how 
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they determined those cut-off points. For the purposes of their research, Maher et al. 

(2004) focused on the responses of the early- and late-finishing women in their sample. 

Among late-finishing women within their study, Maher et al. (2004) found that more 

women responded ‘no’ with regard to questions about whether they’d had help or support 

from staff, productive prior research experience, and prior relevant/useful coursework. 

Furthermore, women in the late-finishing group were more likely to be affected by not 

just one, but multiple constraining factors. 

While Maher et al. (2004) focused on the factors associated with early- and late-

finishing women in doctoral degree programs, it is important to note that they felt their 

findings were consistent with those observed in the literature for all doctoral students 

regardless of gender. Their findings also confirm what one might anecdotally expect, that 

early- and late-finishing doctoral students reported opposite patterns with regard to the 

numbers of facilitating and constraining factors they encountered during their doctoral 

careers. With respect to factors which might at some level be influenced or impacted by 

the institution, they found that late-finishing women did not know how to make the 

system work for them, had more trouble securing financial support and research 

experiences, and spent more time bouncing between faculty advisers and mentors trying 

to find a supportive path to degree progress. Maher et al. (2004) readily acknowledge that 

the external factors, such as a family death or divorce, impaired the student’s ability to 

progress, but that no institution can control for such factors. They suggest that helping 

students learn how to work within the academic system, providing adequate financial 
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support, engaging the students in research and a review of their research to assess 

progress, and establishing student mentoring systems will aid all students, not just 

women, in their quest for a timely doctoral degree. 

Rodwell and Neumann (2008) took a slightly different approach to their study of 

factors that predict timely, and therefore untimely, doctoral degree completion. They first 

identified two main types of characteristics, those of the candidate and those of the 

candidature. The candidate variables, as one might expect, include gender, age, and 

residency, but they have also included whether the doctoral student comes from an 

English or non-English speaking background. These variables are reasonably consistent 

with the individual and socio-demographic characteristics identified within the theoretical 

model for this dissertation. The variables used in this study are consistent with many of 

the institutional factors of this dissertation’s theoretical model. Rodwell and Neumann 

(2008) include type of enrollment, discipline, and student supervision in their discussion 

of significant variables associated with candidacy. They hypothesize that gender, age, 

non-English speaking background, previous educational background, discipline, and type 

of enrollment will predict whether a candidate achieves timely degree completion 

(Rodwell & Neumann, 2008, p. 68). To test their hypothesis, the authors used data from 

Australia’s Graduate Destination Survey for 347 graduates of two institutions during the 

years 2000-2005. After standardizing time to degree values for their sample to full-time 

equivalent (FTE), they found major differences between the times to degree of full- and 

part-time students. According to their methodology, the FTE standardized time to degree 
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for part-time students was 3.25 years compared to 5.0 years for full-time students 

(Rodwell & Neumann, 2008). Part-time students from English-speaking backgrounds 

who were in life science, hard science, and social science disciplines were more likely to 

finish in fewer than 3.25 FTE years, while the same variables plus residency predicted 

timely degree completion among full-time students. They found that both completion 

rates and time to degree were subject to disciplinary differences, a finding that is 

consistent with Becher (1981) and Nettles and Millett (2006). Within their sample, 

Rodwell and Neumann (2008) observed faster time to degree, regardless of enrollment 

type, among students in life science disciplines, and comparatively slower completion 

rates for part-time students in language, humanities, and law disciplines. They assert that 

their findings confirm that students in science disciplines experience faster time to degree 

than their non-science peers. While their findings do substantiate those of studies ranging 

from Bowen and Rudenstine (1992) to Nettles and Millett (2006), one aspect of their 

methodology is inconsistent with the approach taken in this dissertation. The use of a 

standardized time to degree allows for comparison across enrollment types, but does not 

account for total time to degree and the years dedicated to doctoral study. 

Synthesis and Summary of the Literature 

The research that planted the first of many seeds for this dissertation was 

conducted by Yaritza Ferrer de Valero (2001). Based on the research from Dr. Ferrer de 

Valero’s (2001) own doctoral dissertation, the article in The Journal of Higher Education 

begins “time to doctoral degree has increased consistently in American universities since 
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1967, in some fields by as much as two years” (p. 341). I have read that simple sentence 

thousands of times and always wondered, why? Why has time to degree increased? Did 

degree requirements change significantly? Are subsequent generations of people 

somehow less intelligent or less capable than their pre-1967 peers? Although I ask these 

questions here in a rhetorical sense, my questions of ‘why’ were not answered by the 

existing literature. Many consider the works of Bowen and Rudenstine (1992), Lovitts 

(2001), and Nettles and Millett (2006) the cornerstones of the doctoral degree completion 

and attrition picture, but as valuable as they are, none of these studies satisfied my 

intellectual curiosity or sufficiently answered my own ‘why’ questions. That is perhaps 

because my ‘why’ questions eventually evolved into questions of ‘what’ and became the 

foundation of this dissertation. 

As I began to explore my dissertation topic, I sought to understand what makes 

time to degree longer for some students. My quest for understanding has been guided by 

the conceptual and theoretical framework presented in Chapter One, as well as the 

existing research presented in this chapter. We know from the research that individual 

factors and characteristics, socio-demographic factors, and institutional factors all impact 

time to degree. We know that some of those factors are unchangeable, others are subject 

to minimal or moderate influence, and others can be changed significantly or controlled 

by the institution and its representative. We know that disciplines are different and that 

what impacts time to degree in one field might be neutral or irrelevant in another. 

Table 1, subsequent pages, summarizes and attributes the work of the key authors who 
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have influenced how I conceptualize and approach the study of time to degree. Knowing 

what impacts time to degree is only half the battle. We also need to know, as I have 

defined it for the purposes of this dissertation, what is extended time to degree? The 

extensive body of research described in Table 1 does not adequately identify or define the 

institutional characteristics which are more likely to impact or lead to extended time to 

degree, relative to the discipline, for the students in each field who take the longest to 

complete the degree and graduate. This dissertation seeks to fill part of that gap. 

Table 1: Summary of Relevant Literature 
Individual Characteristics: 
Abedi & Benkin 
(1987); Berg & 
Ferber (1983); Ellis 
(2001); Lovitts 
(2008); Maher, Ford, 
& Thompson (2004); 
Mason & Goulden 
(2004); Nettles 
(1990a); Nettles 
(1990b); Nettles & 
Millett (2006); 
Pressey (1962); 
Seagram, Gould, & 
Pyke (1998) 

• The individual qualities of the student—intelligence, knowledge, 
thinking style, personality, and motivation—are unique to the 
individual but are subject to some degree of influence by the 
institution or the doctoral program. 

• The socio-demographic characteristics of the student—gender, age, 
race/ethnicity, citizenship, and parental status—are fixed factors 
which cannot be changed by the institution or the doctoral program. 

• Both individual qualities and socio-demographic characteristics play 
a significant role in the student’s adaptation to the program 
environment, their perception of mentoring, and access to funding. 

• The interactions between the individual qualities and socio-
demographic characteristics of the student—commonly referred to as 
the “life happens” reasons for departure from or longer enrollment in 
doctoral study—are factors beyond the control of the institution or 
the doctoral program, but need not be the source of delay or 
departure if adequate services and support are available. 

• ANTICIPATED OUTCOME: Individual characteristics cannot be 
controlled by the institution, but can have an increasing effect on 
time to degree. 

Institutional/Program Characteristics: Selection: 
Gardner (2009a); 
Lovitts (2001); 
Lovitts & Nelson 
(2000); Nettles & 
Millett (2006) 

• Prospective and new students need up-front information about the 
doctoral program including academic expectations, anticipated 
length of study, and program completion rates. 

• The steps taken by graduate programs to help acclimate new students 
and encourage ‘fit’ between the student and program are critical to a 
successful doctoral experience. 

• Successful selection is closely linked to mentoring due to the need 
for early connections between students and mentors. 
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• ANTICIPATED OUTCOME: Selection has little or no increasing 
effect on extended time to degree. 

Mentoring (Support and Training) 
Baird (1995); Bargar 
& Mayo-Chamberlain 
(1983); Burnett 
(1999); Creighton, 
Creighton, & Parks 
(2010); Gardner & 
Barnes (2007); Golde 
(2000); Nettles & 
Millett (2006) 

• Mentors and advisers serve many roles: academic, professional, and 
personal to help the student navigate the doctoral program 

• The mentor/adviser sets the example and tone for the student of the 
culture and climate of the discipline. 

• How well the mentor and student adapt to each other’s style, 
expectations, and needs impacts their collaborative relationship. 

• Mentoring follows several different formats—master-apprentice 
models, group advising models, and master-protégé models—the 
key is to find the right model for the student and the discipline. 

• ANTICIPATED OUTCOME: Mentoring factors can reduce time to 
degree. 

Financial Support 
Abedi & Benkin 
(1987); Bowen & 
Rudenstine (1992); 
Ehrenberg & Mavros 
(1995); Nettles and 
Millett (2006) 

• Financial support is critical to student success and degree progress, 
with students who have more support completing at higher and faster 
rates. 

• Type, length, and amount of support can make a difference in the 
degree progress and time to degree of a doctoral student. 

• New views of financial support include providing health benefits for 
students and their dependents. 

• Poor financial support or self-support distracts students from their 
academic goals and endeavors due to the need to find support 
elsewhere (usually outside of the institution). 

• ANTICIPATED OUTCOME: Financial support factors can reduce 
time to degree. 

Program Environment, Processes, and Procedures 
Girves & Wemmerus 
(1988); Golde (2005); 
Golde & Dore (2001) 

• Students who have clear sense of requirements are more likely to 
feel integrated and eventually succeed in the doctoral program. 

• Environment, culture, and climate are critical pieces of student 
integration that impact student comfort and engagement in the 
doctoral program. 

• Integration and understanding of the academic milestone 
requirements (e.g. coursework, exams, service, research, and the 
dissertation) of the program are vital for degree completion. 

• There are critical transition points—coursework to exams, exams to 
research, dissertation, and student to professional—where students 
can get derailed if departmental expectations are unclear. 

• ANTICIPATED OUTCOME: Program environment, processes and 
procedures have limited effect to reduce time to degree. 
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Research Mode of the Field and Discipline 
Becher (1981); 
Biglan (1973a/ 
1973b); Isaac, 
Quinlan, & Walker 
(1992); Nettles & 
Millett (2006) 

• Time to degree is longer for students in humanities and social 
sciences, and shorter for students in science and engineering fields.  

• Disciplinary differences must be observed in research and analysis 
of degree progress and time to degree. 

• To succeed as researchers, doctoral students need to be taught the 
research mode of their field. 

• The mentor is a critical part of disciplinary training and transition to 
independent research. 

• Exposure to research, early and often, aids degree completion. 
• ANTICIPATED OUTCOME: Factors associated with research mode 

of the field can reduce time to degree. 
Existing research on long time to degree 
Maher, Ford, & 
Thompson (2004); 
Rodwell & Neumann 
(2008) 

• Current research evaluates factors and issues that impact time to 
degree without defining what constitutes long time to degree.  

• The lack of a definition, relative to discipline, for extended time to 
degree means existing research does not specifically target which 
characteristics of institutions more likely to impact ETTD. 

 
The next chapter outlines the research methodology for this dissertation, including 

the sources of data, the specific institutional characteristics to be evaluated, and the 

analytical and statistical approach. The chapter also demonstrates how the framework 

provided by the conceptual model and the attention to disciplinary differences reinforce 

the validity of this approach to the study of extended time to degree in doctoral programs. 
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CHAPTER THREE 

Research Methodology 

This chapter outlines the research methodology for this dissertation, the sources of 

data, the specific institutional characteristics to evaluated, and the analytical and 

statistical approach. This dissertation evaluates selected institutional and program 

characteristics that may contribute to, predict or have a higher probability of contributing 

to extended time to degree in doctoral programs. The primary research question is: What 

institutional characteristics impact extended time to degree in doctoral programs? As 

previously noted, to address the primary research question, the statistical analysis for this 

study is quantitative. Hierarchical linear modeling is the statistical method used to 

identify institutional factors that contribute to extended time to degree for the students 

who take the longest to complete the doctorate and graduate, relative to their disciplinary 

peers. The first section of this chapter describes the sources of data used for this study, as 

well as a rationale for the selection and use of those data. The sections that follow 

provide a justification for why Hierarchical linear modeling is an appropriate 

methodology to answer the research questions and explain the analytical approach. The 

final section summarizes the methodological approach and how the data sample was 

generated. 

Data Sources and Rationale 

The goal of this research is to identify institutional factors that impact extended 

time to degree for doctoral students in a broad sample of institutions. In order to achieve 
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a representative sample on such a large scale, this dissertation draws from existing 

nationally collected data sources to analyze the institutional characteristics that contribute 

to extended time to doctoral degree across a broad sample of institutions and institution 

types. The primary data for the research are drawn from the Doctorate Records File 

(DRF) of the Survey of Earned Doctorates (SED). The SED is a nationally prepared, 

institutionally administered survey of all doctorate recipients in the United States. The 

SED is sponsored by six federal agencies: the National Science Foundation (NSF), the 

National Institutes of Health (NIH), the Department of Education (DOE), the Department 

of Agriculture (USDA), the National Endowment for the Humanities (NEH), and the 

National Aeronautical and Space Administration (NASA). The survey is conducted 

annually for all doctorate recipients between the period July 1 and June 30 of the 

following year, and the data are collected on behalf of these agencies by the National 

Opinion Research Center (NORC) at the University of Chicago. Graduating doctoral 

students typically complete the SED at the time that they submit the final copy of their 

dissertation to the institution, although there is variation in the approach taken by 

institutions in administering the survey. Completed surveys are then sent by those 

institutions to NORC where the results are compiled and analyzed. This study looks at 

data for the fiscal years 2004, 2005, and 2006 in order to coincide with the collection 

period for the supplemental data, described below. The dataset is substantial in size and 

contains student-level records for more than 130,000 doctoral recipients. 
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The survey is divided into three sections: Part A—Education, Part B—

Postgraduation Plans, and Part C—Background information. The research for this 

dissertation analyzes the data available from Parts A and C. In Part A, SED respondents 

are asked to identify their graduate program, the title and disciplinary field of their 

dissertation, the primary and secondary types and level of financial support that they 

received during their doctoral student career, their outstanding debt from both 

undergraduate and graduate education, their education history, their enrollment pattern 

while in graduate school for the doctorate, and their enrollment pattern while pursuing 

any graduate school. The SED data provides the individual-level records which are 

necessary to determine the patterns of time to doctoral degree and the point of extended 

time to degree within each discipline. The information collected in Part A of the SED 

also provides data points which are used to address one of the six sections of the middle 

ring of the Ph.D. kaleidoscope: financial support. The individual-level financial support 

data provides a rich set of information from which to compare levels and types of support 

across a single discipline and to better understand the impact of that support on extended 

time to degree. The categorization by the doctorate recipient of his or her discipline 

serves as a proxy for research mode of the field.  

In Part C, SED respondents are asked questions regarding their socio-

demographic background. The demographic data about the doctorate degree recipients 

enabled this research to control and look for institutional effects based on gender, 

citizenship, race and ethnicity, marital status, child dependents, age, and highest 
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educational attainment of parents. These data are consistent with the socio-demographic 

characteristics of students identified by the outer ring of the Ph.D. kaleidoscope. A list of 

the data fields available from the SED are provided in Table 2. While the aggregate 

results of the SED are published annually, the individual-level data are considered 

restricted data, but are available to researchers by special request. Analyses of the SED 

data must be reported in the aggregate or in such a manner that the published results 

cannot be used to identify individual students. Since the goal of this research is to identify 

and predict factors on a broad scale that contribute to extended time to degree, relative to 

discipline, the objective is not in conflict with the disclosure limitations. 

Table 2: Data elements selected for use from the Survey of Earned Doctorates 
SED Survey 
Question: 

SED Question: 

A. Year Completed PhD 
A2. Name of the primary field of your dissertation research. 
A5. Which of the following were sources of financial support during graduate 

school? 
A8. When you receive your doctoral degree, how much money will you owe that is 

directly related to your undergraduate and graduate education? 
A12. In what month and year did you first enter any graduate school in any program or 

capacity? 
A13.a. How many years were you taking courses or preparing for exams for this 

doctoral degree (including a master's degree, if that was part of your doctoral 
program)? 

A13.b. How many years were you working on your dissertation after coursework and 
exams (non-course related preparation and research, writing and defense)? 

A16. Are you earning, or have you earned, an MD or a DDS? 
C1. Gender. 
C2. Marital status. 
C3. Number of dependents. 
C4. What is the highest educational attainment of your mother and father? 
C6. What is your date of birth? 
C7. What is your citizenship status? 
C12. What is your racial background? 
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The second source of data is the publicly available information from the National 

Research Council’s (NRC) A Data-based Assessment of Research-Doctorate Programs 

in the United States (henceforth, the NRC study or the 2010 study) released in September 

2010. The 2010 study is the third assessment of doctoral programs conducted by the 

NRC, previous studies were released in 1995 and 1982, but is the first to rely heavily on 

data provided by and collected about the participating institutions, programs, and faculty. 

The data collected by the NRC for the 2010 study covers over 5,000 Ph.D. programs in 

62 fields at 212 institutions (Ostriker, Kuh, & Voytuk, 2010). For a field or discipline to 

be included in the NRC study, at least 500 Ph.D. degrees had to have been awarded in the 

five years prior to 2004-05, and at least 25 universities had to have programs in that field. 

The NRC also identified 14 emerging fields for which they collected data but did not 

produce rankings of programs. Since the research for this dissertation incorporates the 

use of the supplemental data, rather than the rankings calculated by the NRC, I am able to 

evaluate extended time to doctoral degree for the majority of fields and programs for 

which data were collected. 

The doctoral programs and institutions that participated in the NRC study were 

asked to determine the most appropriate field for each program using a taxonomy 

provided by the NRC. Data were collected identically for all fields, and the taxonomy 

distinctions were used for grouping the programs during the NRC’s own statistical 

analysis. For the purposes of this dissertation, the discipline and field information are 

drawn from the NRC data. Because the analysis in this dissertation draws only from the 
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data collected by the NRC without incorporating any of the NRC’s rankings of doctoral 

programs, the integrity of the data is maintained. Institutions participating in the 2010 

study provided data to the NRC regarding the control of the institution, the numbers of 

students and faculty associated with each program, certain demographic characteristics 

about the students and faculty, and financial support provided to doctoral students. The 

programs also provided the NRC with information about the types of services and 

support available to doctoral students within the program, such as a new student 

orientation, instruction in writing or statistics, and whether annual evaluations were 

performed for all students. Participating institutions were asked to identify whether a 

program or service was offered only at the institution level, only at the program level, by 

both the institution and the program, or by neither the institution nor the program. In 

order to conduct their rankings of graduate programs, the NRC also sought direct 

information from faculty. The faculty were asked to rank-order the characteristics about 

graduate education that they felt were most important to their field. The faculty rankings 

of program characteristics are not publicly available at this time and are not used in the 

analysis for this dissertation. A list of the relevant data fields available from the NRC 

study are provided in Table 3. Because the data available from the NRC study represents 

a slightly smaller sample than that of the SED data, which includes all doctorate 

recipients, the use of NRC data reduced the scale and scope of this research to only those 

fields and programs included in the NRC data. The reduction in size of the data set did 

not negatively impact the validity or the significance of the analysis. 
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Table 3: Data elements selected for use from the NRC’s A Data-based Assessment 
NRC Column: NRC Field Title: 

C Field 
G Control [Public/Private] 
I Program Size Quartile 
T Average Num. of Publications (2000-06) per Allocated Faculty, 2006  
V Percent of Faculty with Grants, 2006 
X Percent of First Year Students with Full Financial Support, Fall 2005 

AA Percent with Academic Plans 
AC Non-Asian Minority Faculty as a Percent of Total Core and New Domestic 

Faculty, 2006 
AD Female Faculty as a Percent of Total Core and New Faculty, 2006 
AE Non-Asian Minority Students as a Percent of Total Domestic Students, Fall 

2005 
AF Female Students as a Percent of Total Students, Fall 2005 
AG International Students as a Percent of Total Students, Fall 2005 
AJ Average GRE Scores, 2004-2006 
AO Total Faculty, 2006  
AT Number of Students Enrolled, Fall 2005 
AU Average Annual First Year Enrollment, 2002-2006 
AV Percent of Students with Research Assistantships, Fall 2005 
AW Percent of Students with Teaching Assistantships, Fall 2005 
BB Orientation for New Graduate Students 
BC International Student Orientation 
BH Assistance / Training in Proposal Writing 
BQ Annual Review of All Enrolled Doctoral Students 
BS Travel Support to Attend Professional Meetings 
 
The information available from the NRC study clearly identifies several factors 

associated with each ring of the completion kaleidoscope and the theoretical model. For 

instance, GRE scores serves as a proxy for selection—an area otherwise not represented 

in the data—and permits review of whether higher or lower GRE scores, when combined 

with other factors, predicts extended time to degree. Factors such as assistance/training in 

proposal writing respond to the need to assess whether student exposure to the research 

mode of the field can predict extended time to degree. Other factors from the NRC study, 

such as new student orientations, are used to assess the effect of the program 
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environment, processes and procedures on extended time to degree. Travel support to 

attend professional meetings and percent of students in the program with teaching or 

research assistantships, combined with individual-level data from the SED makes it 

possible to further evaluate financial support for students. Finally, faculty and student 

demographics for each doctoral program are used to assess the availability of faculty and 

effect of mentoring on extended time to degree. It is important to note that the proxies for 

various institutional characteristics, such as selection and mentoring, represent good data, 

but may or may not demonstrate an effect on extended time to degree. Thus, the 

interpretation of the statistical analysis discussed in Chapter Five addresses the nature of 

the effect, negative or positive, of the proxy variables on extended time to degree. 

Defining the Data Set 

In order to access the SED data, I was granted a data license by the National 

Science Foundation and access to participate in the Data Enclave Project, henceforth the 

Enclave, of NSF and the National Opinion Research Center (NORC) at the University of 

Chicago. NORC compiles and maintains the SED data for NSF. Through the Enclave, I 

was granted access to the 2010 edition of the Doctorate Records File, representing an 

N=ALL, of the records for individuals who received a doctorate from a U.S. institution 

and completed the SED, 1963-2010. In total, the 2010 DRF contains 1,892,307 records. 

To improve the quality of the analysis for this dissertation, the research is limited 

in several ways in order to define a sample with no missing analysis variables. First, the 

sample is limited to only those SED records from the fiscal years 2004, 2005, and 2006 
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because these years, as previously noted, correspond to the timing of the data collection 

for the NRC study. After applying a filter for the selected years, 131,124 records from the 

SED were identified. Those records were then mapped to program-level NRC data which 

had been limited to only those records with no missing values for the selected analysis 

variables. The NRC records included data for 4,700 graduate programs which were then 

further limited, as described below, to 4,191 program records in non-duplicated fields. 

It is important to note here one limitation of the crosswalk developed by NSF to 

link data between the SED and NRC. The SED asks degree recipients to identify one or 

more disciplines associated with their doctoral program. SED has not created a catalog or 

taxonomy of the various degree programs offered by institutions, but instead uses these 

field designations. By doing so, the SED tracks the evolution of disciplines, not degree 

programs, new programs, name changes, etc., across U.S. institutions. While the design 

and approach are appropriate for the longevity of the SED, it differs from the survey 

design for the NRC, which is an actual and static listing of programs at a given point in 

time.  

The crosswalk between the SED and NRC matches programs based on the 

academic field identified in each data set. For many programs, such as English, French, 

Physics, and Chemistry, this pairing of data at the program level can be done with 

relative ease. However, in instances where an institution offers more than one doctoral 

degree program within the same discipline, a single SED record can link to two or more 

NRC Fields, thereby creating duplicate or triplicate records. Unfortunately, it is 
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impossible to identify which of the multiple programs in the NRC data should be 

associated with the SED record. For the purposes of this analysis, I have elected to reduce 

the introduction of error into the sample by removing instances of multiple programs 

within the same field at the same institution from the record set. After making the 

determination to eliminate the multiple field programs, the mapping between the 131,124 

SED individual records and the 4,191 NRC program records further reduced the sample 

size to 43,722 records. 

The next set of filters applied to the sample is perhaps the most critical. First, only 

those records for which NSF was able to calculate time to degree populated in the SED 

variable “Total elapsed time from graduate entry to Doctorate” were selected. The 

variable is calculated using data from the variables for the MONTH and YEAR of entry 

into graduate school, subtracted from MONTH and CALENDAR YEAR of degree 

award. The filter produced 39,276 records. However, because the goal of this research is 

to evaluate the effect of institutional factors on doctoral time to degree, specifically for 

those with extended time to doctoral degree, another filter was applied to select only 

those records where the variable “Year of graduate entry” equaled the value for the 

variable “First year at Doctoral institution.” SED data does not include a variable for 

MONTH of entry at the Doctoral institution, which would be required to accurately 

calculate a value for total elapsed time from DOCTORAL entry to Doctorate. Thus, a 

filter was employed to limit the sample to only those SED records where the values for 
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the fields doctoral entry and graduate entry were equal. The result reduced the sample to 

38,208 records. 

The sample data were then transformed to prepare certain variables for analysis 

and to identify additional records which could be eliminated due to missing values in the 

socio-demographic and individual variables. Data transformations for four variables 

require explanation. 

AGE: the approximate age of the doctorate recipient at the time of degree award 

was calculated based on the SED data variables Birth Month, Birth Year, Month of 

Doctorate and Calendar Year of Doctorate. Because a value for date was not available 

when determining either birthdate or award of doctorate, exact age could not be 

determined. However, calculations were made using the 15th of the month as the date for 

both birth and degree award to account for variation in the length of each month as well 

as variation in the dates degrees are awarded within the month. Records for which 

approximate age could not be calculated were dropped from the sample. 

DEPENDENTS: Since 2004, SED has recorded whether a survey respondent 

indicated no dependents or dependents in one of three age ranges: 0-5, 6-18, or 19+. For 

the purposes of this research, any survey respondent who indicated one or more 

dependents in any of the three age ranges was coded in a dichotomous variable 

DEPENDENTS as “1” = having dependents, while those who indicated no dependents 

were coded as “2” in the dichotomous variable. Survey respondents who did not respond 

to the SED question were dropped from the sample. 
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CITIZEN: a dichotomous variable was generated in which all records for those 

who identified themselves as U.S. Citizens or Permanent Residents were coded as “1”, 

while all others who provided citizenship information were coded as “2.” Records for 

which citizenship could not be determined were dropped from the sample. 

DEBT: the SED collects information from survey respondents regarding 

cumulative undergraduate and graduate debt from loans using monetary ranges. For 

instance, a survey respondent could have $10,001-$20,000 in undergraduate debt and 

$10,001-$20,000 in graduate debt. Since amount and level of debt incurred is not the 

focus of this research, rather the question relates to whether the degree candidate took 

loans, three dichotomous variables were created: UGDEBT, GDEBT, and DEBT. For 

both UGDEBT and GDEBT, if the survey respondent indicated any level of debt, a “1” 

value was recorded. If no debt was incurred, a “2” was recorded. Missing values were left 

as missing values. The DEBT variable was recorded as “1” if the respondent reported that 

they incurred debt at either the undergraduate or graduate level en route to the doctorate. 

Since it is the intention of the research to analyze the effect of incurred debt on extended 

time to degree, missing data at one level does not require complete elimination of the 

record if debt could be determined from the other level. If the SED respondent did not 

report incurred debt at either the undergraduate or graduate level, then the DEBT variable 

was recorded as “2.” If data were missing at both the undergraduate and graduate level, 

the record was dropped from the sample. 
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Records for other socio-demographic and individual variables which did not 

require extensive data transformation were similarly evaluated for missing values and 

dropped if appropriate. There were insufficient numbers of records from two of the NRC 

Fields to include them in the analysis without potential individual disclosure, so those 

records were removed as well. Ultimately, the data transformations and removal of 

records with missing values produced a sample with 18,545 records. 

Two additional data transformations were then performed in order to finalize the 

data set. First, the data were aggregated by NRC Field to calculate the mean and standard 

deviation of time to degree, using the variable TTDGEPHD which represents time in the 

doctorate at the specified institution. Variables were then calculated for Mean+1SD, 

Mean+2SD, and Mean+3SD. Using the previously stated definition of extended time to 

doctoral degree—elapsed time equal to or greater than one standard deviation beyond the 

mean—all records meeting that criteria were coded as “1” in a dichotomous variable 

labeled ETTD. All records for which time to degree did not exceed one standard 

deviation beyond the mean were coded as “2” for the ETTD variable. Finally, in order to 

address and control for skewing of the analysis by outliers, those records with particularly 

long extended time to degree—all records with elapsed time to degree equal to or greater 

than three standard deviations beyond the mean—were capped at a value equal to the 

mean plus three standard deviations (MEAN3SD). Time to degree was capped for 329 

records, or 1.8% of the 18,545 records. The final values for time to degree, original or 

capped, were recorded in a new variable, simply TTD, which served as the dependent 
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variable for all analyses. With that, the preparation of the data was determined to be 

complete. Chapter 4 provides detailed descriptive statistics, Chapter 5 details the 

statistical analysis, and Chapter 6 relates findings to extant research and makes 

recommendations for research and practice. 

Justification 

Previous research, such as the studies by Bowen and Rudenstine (1992) and 

Nettles and Millett (2006), have employed several different statistical approaches to study 

factors associated with doctoral degree attrition, completion, and time to degree. Bowen 

and Rudenstine (1992) used descriptive statistics to demonstrate the differences in 

completion rates and time to degree between students of different disciplines, gender, and 

other groups. Their approach is highly informative and provides critical background for 

future studies of time to degree, but it does not use more advanced statistical methods to 

identify or pinpoint factors, either individual or institutional, which impact those 

outcomes. Nettles and Millett (2006) extended their analysis beyond descriptive statistics 

to include analysis of variance, chi-squares, Hierarchical linear models and ordinary 

least-squares (OLS) regressions. They looked at the relationship between student 

background and graduate student experience through both linear and logistic regressions 

(Nettles & Millett, 2006). Similar techniques and statistical approaches have been 

employed by several of the other studies previously discussed in Chapter Two (Abedi & 

Benkin, 1987; Ferrer de Valero, 2001; Maher et al., 2004; Rodwell & Neumann, 2008). 

The methodological choices for these studies were carefully selected and served the 
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purpose for which the respective studies intended them. The goal of this research is to 

address and expand what we know about the ongoing issue of extended time to degree 

using an accepted statistical approach, but a new data set. 

The stated purpose of this research is to identify characteristics of institutions that 

contribute to or predict the phenomenon of extended time to degree for the graduates who 

take the longest to complete the Ph.D. degree, relative to their disciplinary peers. The 

data selected for this study and described in the previous section represents multi-level, or 

nested data. The data represent student-, program-, and institution-level variables. In 

order to determine if there are interactions between the different levels of data, and to 

identify the factors that influence extended time to degree, Hierarchical linear modeling 

has been selected as the statistical method for this dissertation. According to Raudenbush 

(1988), Hierarchical linear modeling is an appropriate method for the analysis of 

multilevel data because it “enable[s] researchers to formulate and test explicit statistical 

models for processes occurring within and between … units” (p. 86). He credits Lindley 

and Smith (1972), Novick, Jackson, Thayer, and Cole (1972), and Smith (1973), with 

conducting the work that eventually led to the theories and procedures that now permit 

researchers to analyze multilevel data. Raudenbush (1988) argues that as a tool to 

evaluate multilevel data, Hierarchical linear modeling resolves the possibility of issues 

associated with aggregation bias, and enhances the formulation and complexity of the 

research questions. Furthermore, the use of Hierarchical linear modeling permits more 
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accurate estimation of the effects of the program- and institutional-level variables on 

extended time to degree (Kim, 2007). 

In their study of the effects of resources, inequality, and privilege bias on 

achievement, Chiu and Khoo (2005) used data from the Organization for Economic 

Cooperation and Development’s (OECD) Program for International Student Assessment 

(PISA). The PISA study assessed the knowledge and skill acquisition of 15-year-olds 

who were near completion of their compulsory education. The data allowed Chiu and 

Khoo (2005) to analyze data for a large sample of schools from a number of different 

countries. They found that OLS regressions underestimated the standard errors in their 

multilevel data, which led them to use Hierarchical linear modeling in order to accurately 

model the effects of school and country on student achievement (Chiu & Khoo, 2005). 

The authors used two Hierarchical linear models for their regressions. They found that 

approximately half of the differences in student achievement in mathematics, reading, 

and science (MRS) could be attributed to student-level characteristics, one quarter of the 

differences occurred among school-level factors, and the remaining differences were 

attributable to country-level differences (Chiu & Khoo, 2005). In addition, individual 

students with access to greater resources at all levels had higher achievement scores, as 

did all students, generally speaking, from wealthier countries. Conversely, students from 

countries where resources were not distributed equally or equitably had lower MRS 

achievement scores. The use of Hierarchical linear modeling techniques allowed Chiu 

and Khoo (2005) to look for correlations within and between levels of their data, and to 
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observe where changes must be made to both optimize and distribute resources in order 

to increase student learning and achievement. 

In her study of the effect of loans on degree achievement, Kim (2007) used data 

from the 1995-1996 and 2000-2001 versions of the Beginning Postsecondary Student 

(BPS) survey which was administered by the National Center for Education Statistics 

(NCES). The latter of the two surveys was a follow-up to the first and yielded a sample of 

approximately 10,300 responses. Within that data, Kim (2007) further narrowed the size 

of the sample to the 3,251 baccalaureate degree-seeking students who first enrolled in 

four-year colleges and universities, all of whom had also taken student loans to finance 

their undergraduate education. Kim (2007) then identified a combination of student- and 

institution-level variables with which to build her model of the effect of student loans on 

degree attainment. Kim’s (2007) analysis made use of a binary or dichotomous outcome 

variable, degree completion, which lead her to use Hierarchical generalized linear 

modeling (HGLM) to evaluate the effects of her multilevel data. Kim’s (2007) 

methodology provides insight for one of the possible challenges of analysis for this 

dissertation. The time to degree data from the SED when evaluated by discipline may 

produce a normal distribution, in which case the value determined for extended time to 

degree might be calculated as one or two standard deviations above the mean. However, 

if the time to degree data from the SED are not normally distributed, or if a skewed or 

split distribution is observed, then the dependent variable might be determined as a 

specific point and recorded in a dichotomous variable. In the case of Kim’s (2007) study, 
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the use of the HGLM model permitted her to evaluate the effect of loans on degree 

attainment for students from different income groups and different racial/ethnic groups. 

She was also able to evaluate how different student and institution variables impacted 

degree attainment between these groups. The statistical methodology from Kim’s (2007) 

study guided the decision regarding the statistical approach for this dissertation and the 

analysis of extended time to degree. 

A third example of the use of Hierarchical linear modeling to study multilevel 

factors associated with achievement and degree completion was conducted by Kim and 

Otts (2010). The authors used student-level data from the 2005 SED, the same primary 

source of data as used for this dissertation, and paired it with institution-level data from 

the Integrated Postsecondary Education Data System (IPEDS) hosted by NCES. With a 

sample of 21,683 U.S. citizens and permanent residents, Kim and Otts (2010) sought to 

test the effect of student loans on time to the doctorate degree. Due to the nested nature of 

the data where students exhibit similarities within a discipline across institutions, and 

within an institution regardless of discipline, Kim and Otts (2010) used Hierarchical 

linear modeling to estimate the effects of college variables on student outcome variables. 

The authors conducted their analysis within broad disciplinary fields, as defined by NSF, 

and looked first at the borrowing trends among students and then at the patterns of degree 

completion. Relevant for this study for more than just the statistical methodology, Kim 

and Otts (2010) found that “the type of financial support students receive in graduate 

school influences time to degree completion” (p. 22). Interestingly, they found that 
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students with more than $50,000 in loan debt completed the doctorate faster than their 

non-borrowing peers in all fields except social sciences, where students with lesser loan 

amounts completed at times to degree comparable to their non-borrowing peers (Kim & 

Otts, 2010). Like the study for this dissertation, the analysis is limited to only those 

students who actually complete the doctorate, thus, they suggest additional research to 

determine the effect of loans on whether the student completes the degree at all, not just 

the timeliness of degree completion. Like both Chiu and Khoo (2005) and Kim (2007), 

Kim and Otts’ (2010) study demonstrates how Hierarchical linear modeling is a useful 

statistical method to identify and predict the effect of multilevel factors on the dependent 

variable, in the case of this dissertation, extended time to degree. 

Statistical Approach 

For analysis purposes, the combined data from the SED and the NRC are 

categorized into factors, or levels, associated with each of the three rings of the 

kaleidoscope, as described in the theoretical model: student qualities, socio-demographic 

factors, and institutional factors. The broad categories are then further divided into the 

sub-categories identified by the middle and outer rings, respectively. Table 4 details the 

categorization of factors as used for the Hierarchical linear model analysis. The factors 

identified as Discipline & Institutional Factors, Socio-Demographic Factors, and Student 

Qualities & Time to Degree Factors serve as control factors and calculation variables to 

determine the students, relative to discipline, with extended time to degree. The factors in 
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the remaining six sections served as continuous variables against which I conducted the 

Hierarchical analysis of extended time to degree. 

Table 4: Categorization of Factors for Descriptive Statistics and Analysis 
Factor Type: Data Source: Question: 
Institutional Factors 
Discipline & 
Institutional Factors 

NRC Field 
Control [Public/Private] 
Program Size Quartile 

SED Name of the primary field of your dissertation 
research. 

Financial Support NRC Percent of Students with Research Assistantships, 
Fall 2005 
Percent of Students with Teaching Assistantships, 
Fall 2005 
Percent of First Year Students with Full Financial 
Support, Fall 2005 

SED Primary source of financial support 
At the time of graduation, debt incurred related to 
undergraduate and graduate education 

Support and 
Training 

NRC Assistance / Training in Proposal Writing 
Travel Support to Attend Professional Meetings 

Processes & 
Procedures 

NRC Orientation for New Graduate Students 
International Student Orientation 
Annual Review of All Enrolled Doctoral Students 

Program 
Environment 

NRC Non-Asian Minority Faculty as a Percent of Total 
Core and New Domestic Faculty, 2006 
Female Faculty as a Percent of Total Core and New 
Faculty, 2006 
Non-Asian Minority Students as a Percent of Total 
Domestic Students, Fall 2005 
Female Students as a Percent of Total Students, 
Fall 2005 
International Students as a Percent of Total 
Students, Fall 2005 
Total Faculty, 2006  
Number of Students Enrolled, Fall 2005 
Average Annual First Year Enrollment, 2002-2006 
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Factor Type: Data Source: Question: 
Research NRC Percent with Academic Plans 

Average Num. of Publications (2000-06) per 
Allocated Faculty, 2006  
Percent of Faculty with Grants, 2006 

Selection Carnegie Carnegie Classification 
NRC Average GRE Scores, 2004-2006 

Socio-Demographic Factors 
Age; Citizenship; 
Gender; 
Marital/Parental 
Status; 
Race/Ethnicity 

SED Gender 
Marital status 
Number of dependents 
Date of birth 
Citizenship status 
Racial background 

Student Qualities & Time to Degree Factors 
Individual & Time 
to Degree 
Characteristics 

SED Year completed PhD 
Month and year first entered any graduate school in 
any program or capacity 
Years taking courses or preparing for exams for 
this doctoral degree (including a master's degree, if 
that was part of your doctoral program) 
Years working on your dissertation after 
coursework and exams (non-course related 
preparation and research, writing and defense) 
MD or DDS degree 
Highest educational attainment of mother/father 

 
The SED and NRC data are appropriate data sets for the analysis in this 

dissertation for several reasons. First, a study of extended time to degree across a broad 

spectrum of institutions requires a comprehensive, or nearly comprehensive, data set. The 

value for extended time to degree is calculated as one standard deviation beyond the 

mean for each field, which ensures that the analysis of institutional characteristics is 

relative to discipline rather than generalized across the doctoral enterprise. One could 

attempt to collect the individual- and program-level data necessary to generate the 
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required dataset, but the task would be wrought with methodological challenges and 

error-prone. Therefore, the use of existing, nationally collected data is a more effective 

choice. The SED is collected using an approved and reputable protocol by a consistently 

reputable organization (NORC). The annual collection of SED data also allows for 

replicability of the study. The raw data for the NRC study were collected using a 

methodology and protocol approved by the National Academies. The SED and NRC data 

fulfill the requirements for the individual- and program-level data, respectively, which 

are necessary in order to conduct Hierarchical analysis of the institutional factors 

associated with extended time to degree. 

Second, the SED data provides valuable individual-level data. To elaborate, 

individual-level data are necessary in order to determine the point of extended time to 

degree, equal to one standard deviation beyond the mean, when survey respondents in a 

given field completed the Ph.D. relative to their disciplinary peers. The graduates in each 

discipline who have time to doctoral degree equal to or greater than one standard 

deviation beyond the field mean are identified for the remainder of the research as those 

who experienced extended time to degree. The SED data also contain detailed 

information about the actual financial support received by each Ph.D. recipient and that 

individual’s socio-demographic characteristics. This study controlled for demographic 

characteristics in order to address whether institutional factors associated with extended 

time to degree impacted constituencies differently. 
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Third, the data from the 2010 NRC study provided the program-level data which 

was necessary to understand the institutional characteristics that impact extended time to 

degree, excluding financial support which was gathered from the SED data. The 

characteristics and conditions as defined for each program were the same for all students 

enrolled in that program. The variation in how those characteristics and factors impact 

students was observed through the interaction of individual and program characteristics 

and in the Hierarchical analysis of extended time to degree. In addition, Charlotte Kuh, 

Director of the 2010 NRC study, has indicated that the NRC is considering repeating the 

collection of program and institution data every two years. Although it is too early to 

know if that data collection will in fact occur, the possibility means that analysis similar 

to that used for this dissertation could be conducted on a bi-annual basis. Thus, a follow-

up analysis conducted two years from now using updated data from both the SED and 

regarding institutional factors could identify changes in patterns and trends associated 

with extended time to degree. The prospect of repeatability of the study strengthens the 

significance of this study. 

Protection of Confidentiality and NSF Disclosures 

The National Science Foundation requires that researchers analyzing restricted-

use SED data protect the confidentiality and anonymity of individual survey respondents. 

In order to maintain the integrity of the study and the restricted-use data, results are never 

reported in a manner that could identify the individual. Results reported have been 

subject to Disclosure Review by NSF and approved for public dissemination. Results are 
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reported by field and always in the aggregate. Results regarding any demographic 

characteristics are reported at the field level, not at the program level where the 

information could be individually identifying. These measures are consistent with the 

goal of this dissertation to identify characteristics of institutions that impact extended 

time to degree at a broad level, not at the individual level. The use of NSF data does not 

imply NSF endorsement of the research methods or conclusions contained within this 

dissertation. Further, NSF does not endorse the non-NSF data utilized in this report, does 

not assume responsibility for the accuracy of the non-NSF data, and does not necessarily 

endorse the research methodology used in the report. 

Summary 

This chapter outlined the research methodology selected for this dissertation, the 

sources of data, the specific institutional characteristics to be evaluated, and the analytical 

and statistical approach. I argued that Hierarchical analysis is an appropriate statistical 

approach to identify which of the factors of the theoretical model—admissions, financial 

support, mentoring, research mode of the field, program environment, and processes and 

procedures—contribute to extended time to degree for the students who take the longest 

to complete the doctorate and graduate, relative to their disciplinary peers. I presented 

three examples of the use of Hierarchical linear modeling to study factors associated with 

attrition, outcomes, and completion of Ph.D. programs. The chapter presented the 

rationale for the use of existing data sets, and made a case for the use of both individual-

level data from the Survey of Earned Doctorates and program-level data from the NRC’s 
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A Data-Based Assessment of Research-Doctorate Programs in the United States. Finally, 

I addressed the commitment to the National Science Foundation to maintain 

confidentiality and student anonymity in the analysis and reporting of SED data. 
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CHAPTER FOUR 

Descriptive Statistics 

This chapter details the descriptive statistics derived from the data sample in order 

to understand as much as possible about the extended time to doctoral degree graduates. 

The descriptive statistics provided within this chapter do not represent all of the 

descriptive statistics which can be generated from the combined SED and NRC data, but 

rather a representative sample. The presentation of data moves from macro level statistics 

to micro level statistics. 

Institutions and Extended Time to Degree 

Over the course of the three years included in this analysis—2004, 2005, and 

2006—a total of 200 distinct institutions are represented. As displayed in Table 5, the 

number of institutions represented in each of the three years varies, with an overall count 

of 200. The variation in the number of institutions represented reflects annual changes in 

the fields from which students graduated for a cumulative total of 200 institutions.  

Table 5: Distribution of Institutions and Doctorate Recipients by Fiscal Year of 
Doctorate and Extended Time to Degree 

FY of 
Doctorate 

Institutions 
Represented 

Doctorate 
Recipients 

ETTD 
Doctorate 
Recipients 

ETTD 
Doctorate 

Recipients as a 
Percent of 

Overall 
2004 196 6,225 767 12.32% 
2005 191 5,856 630 10.76% 
2006 192 6,464 636 9.84% 

OVERALL 200 18,545 2,033 10.96% 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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Table 5 also details the number of doctorate recipients represented in the sample 

from each of the three years and of those, the number of extended time to doctoral degree 

graduates representing almost 11% of the total sample. The overall measures of extended 

time to doctoral degree are the aggregate of the field-level determinations of extended 

time to doctoral degree.  

Field and Extended Time to Degree 

Table 6 details the frequencies and descriptive statistics for each of the fields 

included within the dataset for analysis. In all, 58 different fields are represented. The N, 

Min, Max, Mean, and SD are calculated using standard statistical methods. Extended 

time to doctoral degree is the calculation, by field, of the Mean of elapsed time to 

doctoral degree plus one standard deviation. Capped TTD represents the Mean plus three 

standard deviations. As described in Chapter Three, records which equaled or exceed a 

value for elapsed time to degree greater than three standard deviations beyond the Mean 

were capped to prevent skewing of the analysis.  

The next three columns in Table 6 detail the Ns of those graduates within each 

field who did NOT experience extended time to doctoral degree, those who did, and the 

percent of extended time to doctoral degree graduates, relative to the field. Overall, the 

Median value for %ETTD is 10.976% while the Mode is 11.11%. Theatre and 

Performance Studies had the fewest extended time to doctoral degree graduates with only 

6.52%, while Nursing had the highest number with 19.35%. 

Extended time to degree 122



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
12

3 
 T

ab
le

 6
: C

ha
ra

ct
er

is
tic

s o
f E

la
ps

ed
 T

im
e 

to
 D

oc
to

ra
l D

eg
re

e 
by

 F
ie

ld
 

Fi
el

d 
N

 
M

in
 

M
ax

 
M

ea
n 

SD
 

E
T

T
D

 
C

ap
pe

d 
T

T
D

 
N

 N
ot

 
E

T
T

D
 

N
 

E
T

T
D

 
%

 
E

T
T

D
 

O
V

ER
A

LL
 

18
,5

45
 

1.
92

 
33

.6
6 

6.
99

 
2.

89
 

--
 

--
 

16
,5

12
 

2,
03

3 
10

.9
6%

 
A

er
os

pa
ce

 E
ng

in
ee

rin
g 

24
8 

3.
25

 
14

.1
4 

6.
39

 
1.

92
 

8.
31

 
12

.1
5 

22
8 

20
 

8.
06

%
 

A
gr

ic
ul

tu
ra

l a
nd

 
R

es
ou

rc
e 

Ec
on

om
ic

s 
97

 
3.

25
 

18
.1

9 
7.

47
 

3.
41

 
10

.8
8 

17
.7

0 
84

 
13

 
13

.4
0%

 
A

m
er

ic
an

 S
tu

di
es

 
99

 
4.

41
 

21
.5

9 
9.

54
 

3.
57

 
13

.1
1 

20
.2

5 
89

 
10

 
10

.1
0%

 
A

ni
m

al
 S

ci
en

ce
s 

77
 

3.
66

 
14

.0
6 

6.
67

 
2.

30
 

8.
97

 
13

.5
7 

68
 

9 
11

.6
9%

 
A

nt
hr

op
ol

og
y 

63
4 

3.
75

 
22

.6
6 

9.
68

 
3.

60
 

13
.2

8 
20

.4
8 

57
4 

60
 

9.
46

%
 

A
pp

lie
d 

M
at

he
m

at
ic

s 
20

7 
2.

75
 

13
.6

3 
5.

81
 

1.
87

 
7.

68
 

11
.4

2 
19

0 
17

 
8.

21
%

 
A

st
ro

ph
ys

ic
s a

nd
 

A
st

ro
no

m
y 

11
4 

3.
75

 
10

.6
6 

6.
13

 
1.

18
 

7.
31

 
9.

67
 

10
2 

12
 

10
.5

3%
 

B
io

ch
em

is
try

, 
B

io
ph

ys
ic

s, 
an

d 
St

ru
ct

ur
al

 B
io

lo
gy

 
82

3 
2.

00
 

10
.2

3 
5.

98
 

1.
32

 
7.

30
 

9.
94

 
72

2 
10

1 
12

.2
7%

 
B

io
lo

gy
/In

te
gr

at
ed

 
B

io
lo

gy
/In

te
gr

at
ed

 
B

io
m

ed
ic

al
 S

ci
en

ce
s 

81
 

2.
66

 
11

.0
4 

6.
24

 
1.

46
 

7.
70

 
10

.6
2 

73
 

8 
9.

88
%

 
B

io
m

ed
ic

al
 

En
gi

ne
er

in
g 

an
d 

B
io

en
gi

ne
er

in
g 

56
5 

2.
00

 
11

.6
8 

5.
93

 
1.

64
 

7.
57

 
10

.8
5 

51
3 

52
 

9.
20

%
 

C
el

l a
nd

 
D

ev
el

op
m

en
ta

l B
io

lo
gy

 
30

7 
3.

34
 

10
.0

0 
6.

24
 

1.
21

 
7.

45
 

9.
87

 
27

1 
36

 
11

.7
3%

 
C

he
m

ic
al

 E
ng

in
ee

rin
g 

1,
02

8 
1.

92
 

10
.5

2 
5.

47
 

1.
27

 
6.

74
 

9.
28

 
94

9 
79

 
7.

68
%

 
C

he
m

is
try

 
20

2 
2.

00
 

11
.4

4 
5.

58
 

1.
43

 
7.

01
 

9.
87

 
18

8 
14

 
6.

93
%

 
C

iv
il 

an
d 

51
6 

2.
75

 
18

.0
4 

6.
81

 
2.

87
 

9.
68

 
15

.4
2 

47
4 

42
 

8.
14

%
 

Extended time to degree 123



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
12

4 
 Fi

el
d 

N
 

M
in

 
M

ax
 

M
ea

n 
SD

 
E

T
T

D
 

C
ap

pe
d 

T
T

D
 

N
 N

ot
 

E
T

T
D

 
N

 
E

T
T

D
 

%
 

E
T

T
D

 
En

vi
ro

nm
en

ta
l 

En
gi

ne
er

in
g 

C
la

ss
ic

s 
75

 
4.

66
 

18
.2

2 
8.

61
 

3.
16

 
11

.7
7 

18
.0

9 
62

 
13

 
17

.3
3%

 
C

om
m

un
ic

at
io

n 
12

2 
2.

75
 

22
.6

8 
9.

00
 

4.
29

 
13

.2
9 

21
.8

7 
10

5 
17

 
13

.9
3%

 
C

om
pa

ra
tiv

e 
Li

te
ra

tu
re

 
19

6 
4.

66
 

17
.5

5 
8.

72
 

2.
80

 
11

.5
2 

17
.1

2 
16

7 
29

 
14

.8
0%

 
C

om
pu

te
r E

ng
in

ee
rin

g 
51

 
3.

75
 

12
.3

4 
6.

27
 

2.
12

 
8.

39
 

12
.6

3 
42

 
9 

17
.6

5%
 

C
om

pu
te

r S
ci

en
ce

s 
1,

16
2 

2.
58

 
13

.8
8 

6.
65

 
2.

14
 

8.
79

 
13

.0
7 

10
29

 
13

3 
11

.4
5%

 
Ea

rth
 S

ci
en

ce
s 

99
 

4.
17

 
14

.8
3 

7.
04

 
2.

24
 

9.
28

 
13

.7
6 

88
 

11
 

11
.1

1%
 

Ec
ol

og
y 

an
d 

Ev
ol

ut
io

na
ry

 B
io

lo
gy

 
27

7 
2.

91
 

15
.3

4 
6.

94
 

2.
15

 
9.

09
 

13
.3

9 
25

0 
27

 
9.

75
%

 
El

ec
tri

ca
l a

nd
 

C
om

pu
te

r E
ng

in
ee

rin
g 

1,
61

2 
2.

00
 

14
.0

1 
6.

38
 

2.
15

 
8.

53
 

12
.8

3 
14

49
 

16
3 

10
.1

1%
 

En
gl

is
h 

La
ng

ua
ge

 a
nd

 
Li

te
ra

tu
re

 
12

0 
2.

66
 

21
.4

7 
8.

77
 

3.
59

 
12

.3
6 

19
.5

4 
10

7 
13

 
10

.8
3%

 
En

to
m

ol
og

y 
80

 
2.

91
 

14
.3

2 
6.

85
 

2.
37

 
9.

22
 

13
.9

6 
70

 
10

 
12

.5
0%

 
Fo

od
 S

ci
en

ce
 

51
 

2.
58

 
24

.0
4 

7.
80

 
4.

69
 

12
.4

9 
21

.8
7 

47
 

4 
7.

84
%

 
Fo

re
st

ry
 a

nd
 F

or
es

t 
Sc

ie
nc

es
 

31
 

2.
92

 
16

.7
7 

6.
76

 
2.

74
 

9.
50

 
14

.9
8 

28
 

3 
9.

68
%

 
Fr

en
ch

 a
nd

 
Fr

an
co

ph
on

e 
La

ng
ua

ge
 

an
d 

Li
te

ra
tu

re
 

11
1 

4.
25

 
16

.8
7 

8.
36

 
2.

66
 

11
.0

2 
16

.3
4 

94
 

17
 

15
.3

2%
 

G
en

et
ic

s a
nd

 G
en

om
ic

s 
31

6 
3.

33
 

11
.0

3 
6.

15
 

1.
40

 
7.

55
 

10
.3

5 
28

4 
32

 
10

.1
3%

 
G

eo
gr

ap
hy

 
13

3 
3.

00
 

17
.1

1 
7.

88
 

2.
87

 
10

.7
5 

16
.4

9 
11

6 
17

 
12

.7
8%

 
G

er
m

an
 L

an
gu

ag
e 

an
d 

Li
te

ra
tu

re
 

62
 

4.
42

 
13

.6
6 

8.
05

 
2.

00
 

10
.0

5 
14

.0
5 

52
 

10
 

16
.1

3%
 

Extended time to degree 124



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
12

5 
 Fi

el
d 

N
 

M
in

 
M

ax
 

M
ea

n 
SD

 
E

T
T

D
 

C
ap

pe
d 

T
T

D
 

N
 N

ot
 

E
T

T
D

 
N

 
E

T
T

D
 

%
 

E
T

T
D

 
H

is
to

ry
 

73
 

3.
25

 
17

.1
7 

8.
70

 
3.

21
 

11
.9

1 
18

.3
3 

61
 

12
 

16
.4

4%
 

H
is

to
ry

 o
f A

rt,
 

A
rc

hi
te

ct
ur

e 
an

d 
A

rc
ha

eo
lo

gy
 

26
1 

4.
66

 
21

.7
8 

9.
94

 
3.

42
 

13
.3

6 
20

.2
0 

23
2 

29
 

11
.1

1%
 

Im
m

un
ol

og
y 

an
d 

In
fe

ct
io

us
 D

is
ea

se
 

36
9 

2.
25

 
10

.4
5 

5.
92

 
1.

40
 

7.
32

 
10

.1
2 

31
6 

53
 

14
.3

6%
 

K
in

es
io

lo
gy

 
95

 
2.

75
 

19
.6

6 
7.

58
 

3.
52

 
11

.1
0 

18
.1

4 
84

 
11

 
11

.5
8%

 
M

at
er

ia
ls

 S
ci

en
ce

 a
nd

 
En

gi
ne

er
in

g 
51

2 
2.

92
 

11
.4

7 
5.

61
 

1.
62

 
7.

23
 

10
.4

7 
46

5 
47

 
9.

18
%

 
M

at
he

m
at

ic
s 

68
 

2.
75

 
12

.3
1 

6.
12

 
2.

02
 

8.
14

 
12

.1
8 

57
 

11
 

16
.1

8%
 

M
ec

ha
ni

ca
l 

En
gi

ne
er

in
g 

85
0 

1.
92

 
14

.0
7 

6.
26

 
2.

23
 

8.
49

 
12

.9
5 

75
9 

91
 

10
.7

1%
 

M
ic

ro
bi

ol
og

y 
49

7 
2.

25
 

11
.4

8 
6.

07
 

1.
40

 
7.

47
 

10
.2

7 
45

6 
41

 
8.

25
%

 
M

us
ic

 
36

2 
3.

59
 

20
.7

3 
8.

49
 

3.
69

 
12

.1
8 

19
.5

6 
31

6 
46

 
12

.7
1%

 
N

eu
ro

sc
ie

nc
e 

an
d 

N
eu

ro
bi

ol
og

y 
85

9 
2.

66
 

10
.4

4 
6.

10
 

1.
31

 
7.

41
 

10
.0

3 
74

6 
11

3 
13

.1
5%

 
N

ur
si

ng
 

24
8 

3.
75

 
33

.6
6 

13
.0

2 
7.

09
 

20
.1

1 
34

.2
9 

20
0 

48
 

19
.3

5%
 

N
ut

rit
io

n 
16

8 
2.

00
 

18
.4

0 
6.

44
 

3.
01

 
9.

45
 

15
.4

7 
15

5 
13

 
7.

74
%

 
O

ce
an

og
ra

ph
y,

 
A

tm
os

ph
er

ic
 S

ci
en

ce
s 

an
d 

M
et

eo
ro

lo
gy

 
11

6 
3.

92
 

12
.8

8 
6.

92
 

1.
90

 
8.

82
 

12
.6

2 
10

1 
15

 
12

.9
3%

 
O

pe
ra

tio
ns

 R
es

ea
rc

h,
 

Sy
st

em
s E

ng
in

ee
rin

g 
an

d 
In

du
st

ria
l 

En
gi

ne
er

in
g 

20
1 

2.
00

 
20

.5
4 

7.
06

 
3.

53
 

10
.5

9 
17

.6
5 

18
5 

16
 

7.
96

%
 

Extended time to degree 125



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
12

6 
 Fi

el
d 

N
 

M
in

 
M

ax
 

M
ea

n 
SD

 
E

T
T

D
 

C
ap

pe
d 

T
T

D
 

N
 N

ot
 

E
T

T
D

 
N

 
E

T
T

D
 

%
 

E
T

T
D

 
Ph

ar
m

ac
ol

og
y,

 
To

xi
co

lo
gy

 a
nd

 
En

vi
ro

nm
en

ta
l H

ea
lth

 
31

3 
2.

25
 

11
.7

7 
5.

85
 

1.
60

 
7.

45
 

10
.6

5 
28

4 
29

 
9.

27
%

 
Ph

ilo
so

ph
y 

43
6 

1.
92

 
20

.4
2 

8.
28

 
3.

18
 

11
.4

6 
17

.8
2 

39
8 

38
 

8.
72

%
 

Ph
ys

ic
s 

19
8 

3.
25

 
13

.9
8 

6.
60

 
2.

16
 

8.
76

 
13

.0
8 

17
7 

21
 

10
.6

1%
 

Ph
ys

io
lo

gy
 

17
0 

2.
92

 
12

.8
7 

5.
93

 
1.

65
 

7.
58

 
10

.8
8 

15
8 

12
 

7.
06

%
 

Pl
an

t S
ci

en
ce

s 
16

6 
2.

25
 

17
.6

9 
7.

13
 

2.
94

 
10

.0
7 

15
.9

5 
15

0 
16

 
9.

64
%

 
Po

lit
ic

al
 S

ci
en

ce
 

74
0 

2.
75

 
17

.3
0 

8.
07

 
2.

91
 

10
.9

8 
16

.8
0 

63
4 

10
6 

14
.3

2%
 

Ps
yc

ho
lo

gy
 

77
1 

2.
09

 
13

.6
8 

6.
84

 
2.

14
 

8.
98

 
13

.2
6 

66
3 

10
8 

14
.0

1%
 

Pu
bl

ic
 A

ff
ai

rs
, P

ub
lic

 
Po

lic
y 

an
d 

Pu
bl

ic
 

A
dm

in
is

tra
tio

n 
84

 
3.

75
 

29
.8

9 
10

.7
1 

6.
28

 
16

.9
9 

29
.5

5 
72

 
12

 
14

.2
9%

 
Pu

bl
ic

 H
ea

lth
 

21
6 

2.
25

 
20

.0
2 

8.
11

 
3.

71
 

11
.8

2 
19

.2
4 

18
7 

29
 

13
.4

3%
 

R
el

ig
io

n 
16

1 
3.

66
 

21
.6

4 
9.

65
 

3.
46

 
13

.1
1 

20
.0

3 
14

2 
19

 
11

.8
0%

 
So

ci
ol

og
y 

64
5 

2.
66

 
19

.5
5 

8.
54

 
3.

18
 

11
.7

2 
18

.0
8 

57
8 

67
 

10
.3

9%
 

Sp
an

is
h 

an
d 

Po
rtu

gu
es

e 
La

ng
ua

ge
 a

nd
 

Li
te

ra
tu

re
 

21
5 

3.
66

 
17

.7
5 

7.
90

 
2.

94
 

10
.8

4 
16

.7
2 

18
7 

28
 

13
.0

2%
 

St
at

is
tic

s a
nd

 
Pr

ob
ab

ili
ty

 
20

9 
2.

75
 

12
.9

4 
5.

64
 

1.
83

 
7.

47
 

11
.1

3 
19

1 
18

 
8.

61
%

 
Th

ea
tre

 a
nd

 
Pe

rf
or

m
an

ce
 S

tu
di

es
 

46
 

3.
92

 
24

.6
5 

9.
10

 
3.

92
 

13
.0

2 
20

.8
6 

43
 

3 
6.

52
%

 
So

ur
ce

s:
 N

SF
 S

ur
ve

y 
of

 E
ar

ne
d 

D
oc

to
ra

te
s1 

an
d 

N
R

C
 A

ss
es

sm
en

t o
f R

es
ea

rc
h 

D
oc

to
ra

te
s i

n 
th

e 
U

.S
. 

 

Extended time to degree 126



Extended Time to Degree  127 
 

Fields with more than 15% of their graduates experiencing extended time to 

doctoral degree are French and Francophone Language and Literature (15.32%), German 

Language and Literature (16.13%), Mathematics (16.18%), History (16.44%), Classics 

(17.33%), and Computer Engineering (17.65%). By comparison, fields with fewer than 

8% of their graduates experiencing extended time to doctoral degree are Chemistry 

(6.93%), Physiology (7.06%), Chemical Engineering (7.68%), Nutrition (7.74%), Food 

Science (7.84%), and Operations Research, Systems Engineering and Industrial 

Engineering (7.96%). With the exception of Theatre and Performance Studies, which has 

the lowest %ETTD of all participating fields identified in this data sample, the other six 

fields with a particularly low %ETTD graduates are science and technology based 

disciplines. The longer time to degree for the Humanities and Social Science disciplines 

is consistent with observations from Denecke et al. (2009). Conversely, with the 

exception of Mathematics and Computer Engineering, which were initially surprising, 

four of the seven fields with the greatest percentage of extended time to doctoral degree 

graduates are from social science and Humanities disciplines. 

The distinction here is that we are not looking at the Mean elapsed time to 

doctoral degree, but rather the %ETTD. If one looks at the fields with the lowest and 

highest Mean elapsed time to doctoral degree, then very traditional trends with regard to 

science vs. non-science disciplines are evident. In fact, the Mean, in years, is below six 

years for the ten fields with the fastest elapsed time to doctoral degree: Chemical 

Engineering (5.47 years), Chemistry (5.58 years), Materials Science and Engineering 
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(5.61 years), Statistics and Probability (5.64 years), Applied Mathematics (5.81 years), 

Pharmacology, Toxicology and Environmental Health (5.85 years), Immunology and 

Infectious Disease (5.92 years), Physiology (5.93 years), Biomedical Engineering and 

Bioengineering (5.93 years), and Biochemistry, Biophysics, and Structural Biology (5.98 

years). All ten are science, technology and engineering disciplines. The ten fields with the 

longest, or slowest, Mean elapsed time to doctoral degree are, with the exception of 

Nursing which is struggling with both the highest %ETTD students and the longest time 

to degree, all social science and Humanities based disciplines: Comparative Literature 

(8.72 years), English Language and Literature (8.77 years), Communication (9 years), 

Theatre and Performance Studies (9.1 years), American Studies (9.54 years), Religion 

(9.65 years), Anthropology (9.68 years), History of Art, Architecture and Archaeology 

(9.94 years), Public Affairs, Public Policy and Public Administration (10.71 years), and 

Nursing (13.02 years).  

Program Size Quartile and Extended Time to Degree 

Table 7 notes statistics regarding the distribution of degree recipients by program 

size quartile and extended time to degree status. The percentages in parentheses represent 

the column distribution of graduates with and without extended time to degree, as well as 

overall, by program size quartile. The two columns labeled “% Size Quartile Not ETTD” 

and “% Size Quartile ETTD” represent the row distribution of graduates from each 

program size quartile by extended time to degree status.  
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Table 7: Distribution of Doctorate Recipients by Program Size Quartile and 
Extended Time to Degree 

Program 
Size Quartile 

Not ETTD ETTD 
Overall 

(% 
Overall) 

Count 
(% Not 
ETTD) 

% Size 
Quartile 

Not ETTD 
Count 

(% ETTD) 

% Size 
Quartile 
ETTD 

Smallest Size Quartile 1,665 
(10.08%) 85.78% 276 

(13.58%) 14.22% 1,941 
(10.47%) 

2nd Quartile 2,645 
(16.02%) 88.46% 345 

(16.97%) 11.54% 2,990 
(16.12%) 

3rd Quartile 3,923 
(23.76%) 89.08% 481 

(23.66%) 10.92% 4,404 
(23.75%) 

Largest Size Quartile 8,279 
(50.14%) 89.89% 931 

(45.79%) 10.11% 9,210 
(49.66%) 

Overall 16,512 89.04% 2,033 10.96% 18,545 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 

 
Comparing the column percentages first, the proportion of graduates in each 

program size quartile is fairly consistent between those with and without extended time to 

doctoral degree. The proportion of degree recipients from 2nd Quartile sized programs are 

very similar for those with (16.97%) and without (16.02%) extended time to degree, 

varying by less than one percentage point. The proportion of degree recipients from 3rd 

Quartile sized programs are nearly identical for those with (23.66%) and without 

(23.76%) extended time to degree, varying by only one-tenth of a percentage point. The 

majority of degree recipients, those with and without extended time to degree, graduated 

from doctoral programs categorized as being in the largest program size quartile, and the 

fewest graduated from programs in the smallest size quartile. The relative consistency 

and apparent evenness in the distribution of degree recipients by program size quartile 

among those with and without extended time to degree allows us to reject any notion of 
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disproportionate clustering of extended time to degree graduates in a particular program 

size quartile. 

That said, analysis of the row percentages highlights an apparent link between 

smaller program size and extended time to degree. The smaller the program size quartile, 

the greater the proportion of graduates with extended time to degree. 14.22% of graduates 

from the smallest sized programs experienced extended time to degree compared to 

10.11% of graduates from the largest program size quartile. The apparent link between 

smaller sized programs and extended time to degree will be explored further in the 

statistical analyses in Chapter Five. 

Institutional Control, Carnegie Classification, and Extended Time to Degree 

Turning to how the data compare by the type of institutional control—public vs. 

private—and by Carnegie Classification of the institution, public institutions awarded 

nearly twice as many of the doctorates within the sample, a ratio of almost exactly 2:1, 

public vs. private (see Table 8). A greater percentage of the degree recipients from public 

institutions, 11.6%, experienced extended time to doctoral degree compared to 9.8% of 

those at private schools.  
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The overwhelming majority of degree recipients, just over 96%, graduated from 

institutions categorized by the 2005 Carnegie Classification rubric as either Research 

Universities (very high activity) or Research Universities (high research activity). Less 

than 4% of the sample population graduated from institutions not categorized as a 

Research University by the 2005 Carnegie Classification. To comply with NSF 

confidentiality standards, Table 8 includes several cells which have been obscured due to 

small N’s. NSF prohibits public disclosure of data where the cell size in a table is less 

than or equal to three, or where the small cell size could be mathematically derived from 

other data. In order to compensate for these very small N’s, I have aggregated data for the 

smaller Carnegie Classifications in statistical analyses regarding institutional selectivity. 

It is also helpful to consider institutional type differences for the mean elapsed 

time to doctoral degree. Table 9 details the overall mean elapsed times to degree for all 

fields within each Carnegie Classification, institution type, and extended time to doctoral 

degree distinction. There are a number of meaningful institutional type differences here. 

For instance, among the doctorate recipients in this sample, graduates from private 

institutions completed the degree 2.51% faster, overall, in 6.87 years vs. 7.05 years, than 

their counterparts at public institutions. Extended time to doctoral degree was 4.56% 

shorter, overall, at private institutions, although at institutions classified as 

Doctoral/Research Universities, the mean extended time to doctoral degree was better at 

public institutions, 9.33 years, than private institutions, 12.31, a difference of 31.85% in 

favor of the public universities.  
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At both public and private institutions, without regard to Carnegie classification, 

the mean of time to doctoral degree for graduates with extended time to degree is, 

overall, nearly twice that of their counterparts without extended time to degree. Among 

graduates from institutions categorized by the Carnegie classification Research 

Universities-very high research activity, the difference in mean elapsed time to degree for 

those graduates without extended time to doctoral degree at public and private institutions 

was almost negligible—less than one percent—at 6.33 and 6.30 years, respectively. 

However, when comparing extended time to doctoral degree graduates from the same 

very high research institutions, mean elapsed time to degree differs by almost 3/4 of a 

year, or 5.67% faster at private institutions. The trend is echoed at Research Universities-

high research activity, where extended time to doctoral degree graduates from private 

institutions finish a full 8/10 of a year, or 5.99% faster, than their public institution peers. 

Institution Type, Gender and Extended Time to Degree 

The differences between institution types can also be examined in terms of the sex 

of the degree recipient. In the research sample, sex of the doctorate recipient is limited to 

only those degree candidates who indicated “female” or “male” in their SED response. 

As observed in Table 10, women received almost 40% of the doctorates among the 

sample as a whole, and had a lower proportion of extended time to doctoral degree 

recipients, only 10.61% overall compared to 11.19% of men. The distribution of female 

graduates at public and private institutions is consistent with the overall sample, 38.88% 

and 40.37% respectively. The percent of extended time to doctoral degree recipients is 
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higher for both sexes at public institutions, more so for men where almost 12% of 

graduates experienced extended time to degree. Men at private institutions had the lowest 

rate of extended time to doctoral degree with only 9.7% graduating more than one 

standard deviation beyond the mean. 
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Not only did male doctorate recipients complete in greater numbers, but Table 11 

suggests they completed faster, overall, than females. Mean elapsed time to doctoral 

degree is lower (faster) among male degree recipients at both public and private 

institutions, and among degree recipients with and without extended time to doctoral 

degree. At public institutions and within the sample as a whole, male graduates without 

extended time to doctoral degree finished just over 0.5 years sooner than their female 

counterparts, while those with extended time to doctoral degree completed the degree 

1.85 years faster. The difference among graduates, by sex, who did not experience 

extended time to doctoral degree is smaller at private institutions where males finished 

only 0.38 years faster than females, and men with extended time to doctoral degree 

finished 1.54 years faster. The difference between public and private institutions appears 

to have a greater impact for females with extended time to doctoral degree. They 

completed 6.11% faster at private institutions. Conversely, males who did not experience 

extended time to doctoral degree completed slightly faster at public institutions where the 

Mean elapsed time to doctoral degree was 6.11 years vs. 6.17 years. 

Age, Gender and Extended Time to Degree 

A number of differences are observed in the approximate age of doctorate 

recipients both overall and by sex. Overall, the median age (in years) at the award of the 

doctorate is 30.25 years with an overall mean of 31.95 years (see Table 12). In order to 

prevent individual disclosure, rather than provide the overall min and max, Table 12 
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presents the lower quartile (25th percentile) of the age range, overall, which occurs at 

28.33 years with an upper quartile (75th percentile) counterpart at 33.66 years.  
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Male doctorate recipients are younger than females, overall, across all categories 

except for mode age (in years) where the most frequent age for women without extended 

time to doctoral degree was 28 vs. 28.08, and for women with extended time to doctoral 

degree, 34.83 vs. 36.5 years. With regard to those with extended time to doctoral degree, 

the median age at award of doctorate for men was just over two years younger than 

women, and the mean age was nearly three years younger than women. The lower 

quartile (25th percentile) terminates within the range of the 33rd year for both men and 

women, but the upper quartile (75th percentile) begins at age 46 for women with extended 

time to doctoral degree compared to 40.73 for men with extended time to doctoral degree. 

Gender, Marital Status and Extended Time to Degree 

Patterns of degree completion differ for men and women by their marital status. 

The majority of all graduates within the sample reported themselves as married, 49.95% 

overall AND for both men and women, at the time their doctorate was awarded (see 

Table 13). Among women, 35% had never married vs. 40% of men, and 10% of women 

were living in a marriage-like relationship compared to only 7% of men. More women, 

4.6%, were either divorced or separated compared to only 2.6% of men. When 

considering each marital status and sex in terms of extended time to degree, divorce 

produced the greatest proportion doctorate recipients who had extended time to degree 

for both sexes, 22.84% of women and 22.75% of men. These rates are more than double 

the 10.96% rate for extended time to doctoral, overall within the sample. The next highest 
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rate of extended time to degree for any marital status among women is 12.36% for those 

who are married, and among men is 13.54%, also for those who are married. 

Divorce resulted in not only the highest proportion of graduates with extended 

time to doctoral degree, but also aggregates to the longest mean elapsed time to degree 

for women, 16.12 years on average, while separation appears to have contributed the 

most to mean time among men at 13.77 years. It was previously established that men 

finished faster than women, overall, but when broken down by marital status (see 

Table 14), there are some distinctions worth noting. Married men with extended time to 

doctoral degree finished 12.29% faster, 11.98 years vs. 13.65 years, than women. 

Divorcees, as noted above, had particularly long time to degree with men finishing 

20.71% faster than women. The difference between the sexes was the most pronounced 

for those who were widowed. Without knowing when each of these degree recipients lost 

their spouse it is irresponsible to draw conclusions with regard to the passing of a spouse 

on degree progress. However, the seemingly large difference in time to degree supports 

the notion that the introduction of a significant life event alters or delays progress toward 

the doctoral degree. 

While the loss of a spouse seems to negatively impact time to degree, particularly 

for women, the absence of a spouse may affect faster time to degree. If time to degree by 

marital status is ranked, those who have never married, overall, had the shortest mean 

elapsed time to degree and completed the doctorate in 6.46 years, on average. That is 

slightly more than 0.5 years faster than the average for the sample as a whole. Living in a 
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marriage-like relationship also appears to positively impact the length of doctoral study 

with an overall rate of 6.93 years. 
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Dependents, Parental Status and Extended Time to Degree 

Regarding the role of dependents and parental status on extended time to doctoral 

degree, 3,948 doctorate recipients, or 21.29%, indicated that they had one or more child 

dependents (see Table 15). Of those, 20.67% experienced extended time to doctoral 

degree. Although there are more men in the sample than women, and a greater percentage 

of men have children (22.48%), a greater proportion of women with children experienced 

extended time to doctoral degree (21.11%). Almost 92% of those without dependents 

completed the degree without extended time to degree, and they did so with shorter times 

to degree for both men and women.  

Overall, having dependents seems to be associated with longer time to degree, if 

not extended time to degree (see Table 16). Across the entire sample, those without 

dependents finished in 6.65 years on average, which was 19.34% faster than the 8.24 

years, on average, for those with dependents. Females without dependents or extended 

time to degree finished more than one year, 14.79%, faster than their peers with children, 

6.44 years vs. 7.56 years. Furthermore, women without dependents but with extended 

time to degree finished 2.26 years, or 15.29%, faster than their peers with children, 

completing in 12.53 years vs. 14.79 years. The differences in elapsed time to degree for 

men follow similar trends to those of women. Men with dependents, on average, took 

only six additional months to complete the degree, 6.02 years vs. 6.56 years, while men 

with extended time to degree but without dependents finished 1.35 years, or 10.86%, 

faster than their peers with dependents, 11.12 years vs. 12.47 years. 
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Marital Status, Parental Status and Extended Time to Degree 

The N’s in the sample become too small to be meaningful if I attempt to look at 

sex, marital status, parental status and extended time to degree simultaneously, so Tables 

17 and 18 exclude the variable for sex to evaluate the distribution and mean elapsed time 

to doctoral degree. More than 93% of graduates with dependents were either married or 

living in a marriage-like relationship. Consistent with the overall results, 92% of those 

with both dependents and extended time to degree were either married or living in a 

marriage-like relationship. Those who were separated and had dependents had the longest 

time to degree at 16.88 years on average, which is almost three years or 17.61% longer 

than their separated peers without dependents. Divorcees with dependents had the second 

longest time to degree on average at 15.36 years, although divorcees without children 

experienced the longest time to degree, on average, for both those with and without 

extended time to degree, 14.07 years and 7.25 years respectively. In addition, divorcees 

without dependents but with extended time to degree took 94.07% longer than their Not-

ETTD peers. The difference is even more pronounced for degree recipients who had 

dependents and were separated, where it took 122% longer to complete the degree, 16.88 

years on average vs. 7.59 years. 

The doctorate recipients who never married and did not have dependents had the 

fastest time to degree, on average, among both those with (11.10 years) and without (6.07 

years) extended time to degree despite being the category representing the largest 

population, 7,014 graduates, within this group of descriptive statistics. 
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Citizenship and Extended Time to Degree 

The next four tables, Tables 19-22, incorporate the citizenship of the doctorate 

recipient into the analysis of trends in population distribution and mean elapsed time to 

doctoral degree. For the purposes of the statistical analysis which follows in Chapter 

Five, graduates are grouped into two categories representing U.S. citizens and Permanent 

Residents, compared to International doctorate recipients. As Table 19 indicates, 26.66% 

of the doctorate recipients from the study sample are International, split 26.4% female 

and 73.6% male. Because the distribution of sex by citizenship is skewed more toward 

males than females, we find that only 17.88% of the women in the research sample, 

overall, are international compared to 32.37% of the men. 

The observed differences, which can be highlighted from Table 20, paint a picture 

that is consistent with much of what we already know about time to doctoral degree. 

Within this research sample, international males finish the fastest on average at 5.93 

years, followed by international females at 6.22 years, followed by U.S. males at 7.14 

years, and finally U.S. females at 7.60 years. Among International doctorate recipients, 

only 4.87% of males and 4.06% of females experienced extended time to degree. 

Furthermore, International males finished faster than their female peers by only 

incremental amounts of time. Specifically, 0.60 years for those with and 0.32 years for 

those without extended time to degree, both of which translate to relatively small percent 

differences, 5.25% and 5.19% respectively.  
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Among International doctorate recipients, 19.80% had dependents compared to 

21.82% of U.S. citizens and permanent residents (see Table 21). However, of the 

Internationals with dependents, only 86 or 8.78%, experienced extended time to doctoral 

degree relative to their disciplinary peers. When you consider that number in the context 

of the entire population of International graduates, only 1.74% had both dependents and 

extended time to degree. In contrast, nearly a quarter of U.S. graduates with dependents, 

24.59%, experienced extended time to degree relative to their disciplinary peers, and 

5.37% of U.S. citizens and permanent residents, overall, had both dependents and 

extended time to degree. Whereas nearly a quarter of U.S. graduates with dependents had 

extended time to degree, just over 10% of those without dependents experienced the 

phenomenon. Even fewer International graduates without dependents, only 3.63%, had 

extended time to degree. 

The differences in mean elapsed time to degree favor International graduates. 

International graduates who did not have extended time to degree finished in 5.69 years 

on average, which was 6.27% faster than their peers with dependents who still finished in 

6.08 years on average (see Table 22). Among Internationals with extended time to 

degree, those without dependents finished in 10.83 years on average, which was only 

3.31% faster than the 11.20 years it took their peers with dependents. By comparison, 

U.S. citizens and permanent residents without dependents or extended time to degree 

finished in a very respectable 6.39 years on average, which was 12.30% longer than their 

International peers without dependents but 11.91% faster than their domestic peers with 
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dependents. Among domestic graduates with extended time to degree, those without 

dependents finished nearly two years, or 13.21% faster on average than those with 

dependents. The numeric trend certainly points toward effects of both citizenship and 

dependents on time to degree. The statistical analyses in Chapter Five will explore those 

questions more thoroughly. 

Race/Ethnicity and Extended Time to Degree 

Another way to assess differences and similarities within the sample population, 

and taking the distinctions by citizenship one step further, is to look at the distribution of 

doctorate recipients for U.S. citizens and permanent residents broken down by 

race/ethnicity. As Table 23 indicates, the vast majority of the doctorate recipients in the 

sample, 57.93%, self-identified their race/ethnicity as white. When the percentage is 

calculated among only those who are U.S. citizens or permanent residents, 78.99% of the 

doctorate recipients are white. I note here that due to instances of small N’s, the data 

presented in Table 23 are not fully cross-tabbed. While the distinctions of extended time 

to degree by sex for this particular sample cannot be disclosed, it is still useful to observe 

the differences and similarities at the higher level. 

A greater proportion of the domestic graduates, 694 or 5.10%, were of Hispanic 

origins compared to 469, or 3.45%, who were Black/African American. These two 

groups represent the largest of the racial/ethnic groups traditionally identified as 

underrepresented minorities. Graduates who identified as American Indian/Alaskan 

Native and Native Hawaiian/Other Pacific Islander each contribute less than 1% to the 
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domestic population within the sample, 0.30% and 0.24% respectively. In total, graduates 

from the four racial/ethnic groups just discussed, those who are traditionally 

underrepresented minorities, comprise 9.09% of the domestic population within the 

sample. In fact, the number of underrepresented minorities, 1,236 in total, is less than the 

domestic graduates of Asian origin who comprise 9.34%, or 1,271 graduates from the 

domestic population. 

While the numbers of underrepresented minorities in the sample population are 

small compared to their proportion in the U.S. population, the numbers and percentages 

of graduates with extended time to degree are higher than the overall sample. American 

Indian/Alaskan Natives were divided 54%-46% female-male, with 14.63% of the 

graduates experiencing extended time to degree relative to their disciplinary peers. Native 

Hawaiian/Other Pacific Islanders were similarly divided 53%-47% female-male, but with 

only 3 of the 32 graduates, or 9.38%, experiencing extended time to degree. Within the 

Black/African American population, females are the most well represented among any of 

the underrepresented minority groups at 55%, but as a whole, Black/African Americans 

had the highest rate of extended time to degree, 20.90%, of all of the underrepresented 

groups. Hispanics are divided about as close to 50%-50% as possible, 348 females and 

346 males, but with an extended time to degree rate several percentage points above the 

overall sample at 15.13%. 

It is possible that the numbers of underrepresented minority students could be 

slightly higher given the number of graduates who categorized themselves as “Two or 
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More Racial Backgrounds” and “Other.” These two groups represent 2.58% of the 

domestic population within the sample, 11.11% of whom had extended time to degree.   
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Gender, Race/Ethnicity and Extended Time to Degree 

Among domestic females, Native Hawaiians had the fastest time to degree on 

average at 6.92 years, followed by Asian Americans at 6.95 years on average (see Table 

24). American Indian females had the longest time to degree on average at 9.02 years, 

which is basically an entire year more than the next closest group, Black/African 

Americans, who completed in 8.05 years on average. Among domestic males, Native 

Hawaiians again had the fastest time to degree of any racial/ethnic group, finishing in an 

average of 6.92 years, identical to their female counterparts. They were closely followed 

by men of Two or More Races at 6.93 years, and Asian Americans at 6.99 years, which 

was also nearly identical to—although slightly longer, than—their female peers. 

Black/African American men also took longer, on average, than their female counterparts 

and the longest among male domestic graduates at 8.14 years. Hispanic men took the next 

longest amount of time to finish, requiring an average of 7.45 years to finish. With the 

exception of the groups already identified (as well as those from the Hispanic sub-

category “Puerto Rican” where men finished in an average of 7.47 years compared to 

7.04 years for women), men from all other racial/ethnic groups finished faster than 

women. 

When comparing the average extended time to degree by racial/ethnic group, 

Asian Americans and Native Hawaiians are again among the fastest at 10.73 years and 

10.89 years respectively. Whites, Black/African Americans and American Indians had 

the longest average rates of extended time to degree at 12.80 years, 12.83 years and 13.67 
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years. Even among those who did not have extended time to degree, Black/African 

Americans and American Indians had the longest average time at 6.84 years and 7.28 

years, respectively. 

Time Spent on Coursework, the Dissertation and Extended Time to Degree 

The amount of time required to complete the doctorate, with or without extended 

time to degree relative to the discipline, is the combination of years spent completing 

coursework and years preparing the dissertation. Table 25 details the average time spent 

completing these tasks by different socio-demographic characteristics of the doctorate 

recipients within the sample. To highlight a few points, International graduates without 

extended time to degree spent the least amount of time in coursework, averaging 2.99 

years, while those with dependents spent the most time at 3.69 years. Women with 

extended time to degree spent the most time completing coursework, averaging 5.26 

years, followed closely by those with dependents at 5.16 years. At the dissertation stage, 

International graduates without extended time to degree were the fastest researchers and 

writers completing in 2.78 years. Perhaps noteworthy is that while females without 

extended time to degree had the longest average number of years spent preparing the 

dissertation, 3.18 years, the time spent was less than half a year longer than their 

International peers.  
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The data in Table 25 tell an interesting story. For instance, the average number of 

years spent preparing the dissertation was nearly identical for those without extended 

time to degree that did (3.08 years) and did not (3.06 years) have dependents. Yet when 

you look at the averages for those who had extended time to degree, the graduates 

without dependents took longer to prepare the dissertation than those with dependents, 

5.02 years vs. 4.86 years. Also noteworthy is that the average number of years preparing 

the dissertation for each of the socio-demographic characteristics identified in Table 25 is 

right at, or under, five years for all groups. An average of five years to complete the 

dissertation isn’t that unthinkable, yet we know that those with extended time to degree 

had an individual elapsed time to degree that was at least one standard deviation beyond 

the mean for their discipline. 

The differences among all socio-demographic groups between those with and 

without extended time to degree are more pronounced at the dissertation writing phase 

than at the coursework phase. At most, extended time to degree females took almost 52% 

longer at the coursework phase, while the difference between extended time to degree 

Internationals and their counterparts at the dissertation phase was a dramatic 69%. It is 

certainly worth evaluating which characteristics are influencing time to degree for 

International graduates who appear to be moving swiftly through their doctoral programs 

at much faster rates in both the coursework and dissertation stages than their domestic 

peers. 
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Sources of Financial Support and Extended Time to Degree 

In addition to looking at how the different phases of the doctorate impact the 

length of the degree, the SED data allows us to look at the primary source of support 

identified by each graduate. From Table 26 we learn that the majority of graduates 

received a research assistantship (31.44%), followed by fellowship or scholarship 

(24.46%) as their primary source of support. Teaching assistantships (14.78%) and grants 

(13.01%) round out the top four, which collectively account for nearly 84% of the 

graduates within the sample. More women used loans, earnings from a spouse or partner, 

or traineeships to support their doctoral studies than men. Nearly three times as many 

men held research assistantships as women, not surprising as the research assistantship 

was the primary source of support for 38.40% of men. Only 4.6% of those with 

traineeships experienced extended time to degree, followed by 7.27% with research 

assistantships, 7.38% with fellowships or scholarships, and 8.99% of those with grants. 

Conversely, a staggering 47.65% with employer reimbursement experienced 

extended time to degree, as did an equally staggering 41.75% who relied on their 

personal earnings to fund their doctoral education. The additional categories with the 

greatest proportion of extended time to degree graduates include: 32.14% who relied on 

personal savings, 18.44% who relied on their spouse or partner, and 18.17% who used 

loans. To put it into context, the top four categories of support account for nearly 70% of 

the sample, but only 48% of the extended time to degree graduates, while the five 
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categories mentioned above served as the primary source of support for just under 13% of 

the overall sample, but accounted for 33% of the extended time to degree graduates.  
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Table 27 gives meaning to the distribution of primary source of support by putting 

the data into the mean elapsed time to degree. Here we see the impact, on average, of 

each type of support on the number of years required to complete the degree. Across both 

sexes and those with and without extended time to degree, doctorate recipients who 

identified either research assistantships or grants as their primary source of support had 

the fastest average times to degree. At the opposite end of the spectrum, across all four 

categories, those who relied on either personal savings or personal earnings during 

graduate school had among the longest average times to degree relative to the category.  

Tables 28-30 break down the mean elapsed time to doctoral degree for each of the 

top for primary sources of support—fellowships, grants, teaching assistantships and 

research assistantships—by sex, citizenship and parental status. Here the N’s are large 

enough that the crosstabs can provide meaningful information for analysis. Table 28 

presents data regarding the four major sources of support on time to degree for men and 

women. For both sexes, having either a research assistantship or grant resulted in average 

time to degree of less than six years for those who did not experience extended time to 

degree.  

All four primary sources of support translate into average time to degree of less 

than six years for International graduates without extended time to degree (see Table 29). 

Even when considering the overall rates by primary source of support, meaning for those 

with and without extended time to degree combined, International graduates with either 

grants or research assistantships completed the doctorate, on average, in less than six 
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years. Similarly, U.S. citizens and permanent residents receiving either grants or research 

assistantships obtained their doctorates in less than six years, on average. Among those 

with extended time to degree, men, women, Internationals, domestics, as well as those 

with and without dependents, had the longest average time to degree when their primary 

source of support was either a teaching assistantship or a fellowship. 

Among those without dependents (see Table 30), research assistantships and 

grants are again associated with time to degree of less than six years for those who did 

not experience extended time to degree. And while these two forms of support are tied to 

the fastest average time to degree, those with dependents but without extended time to 

degree required just over six years to graduate. Those with dependents, fellowships and 

extended time to degree had the longest average time to degree, 12.82 years, of any of the 

groups presented in Tables 28-30. The percent difference in elapsed time to degree is the 

most pronounced between men and women with extended time to degree supported by 

fellowships. Here we observe a 12.05% difference in the average time to degree, with 

men finishing more than a year faster than women, 11.13 years vs. 12.66 years. When 

considering citizenship, the most pronounced difference is observed between graduates 

who were supported with teaching assistantships but did not have extended time to 

degree. Here we observe another difference of more than a year, with Internationals 

finishing 17.42% faster than U.S. citizens, 5.91 years vs. 7.16 years. And among those 

with and without dependents, parents with extended time to degree who were supported 

by grants completed 20.89% slower than their childless peers, 11.53 years vs. 9.12 years.   
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Intersection of Field, Financial Support, and Extended Time to Degree 

While the aggregated averages presented above are interesting and informative of 

the sample as a whole, the real purpose and function of this research is to understand the 

effect of factors, such as primary source of support, on extended time to degree relative to 

each field. Table 31 presents the mean elapsed time to degree for the four primary types 

of support for each of the fields included within this research study. The volume of 

information is overwhelming. While it is generally not advisable to compare time to 

degree across the broad range of fields because the approach doesn’t take into account 

some of the distinct disciplinary differences which contribute to the length of doctoral 

study, there are some interesting highlights worth noting. To begin with, the graduates 

from Theatre and Performance Studies who were supported by research assistantships 

had the shortest average time to degree across all four primary types of support at 4.75 

years. Interestingly, graduates of the same program who were supported by grants had the 

longest average time to degree at 15 years. Graduates from Nursing had some of the 

longest average times to degree for three of the four categories of support: fellowships, 

grants and teaching assistantships. Mathematics graduates with grants and research 

assistantships were among the fastest, on average, as were Chemistry graduates with 

fellowships and research assistantships, Chemical Engineering graduates with grants and 

teaching assistantships, and Applied Mathematics graduates with fellowships and grants. 

Graduates from Food Science were among the fastest for fellowship recipients, 

but were right at the median of time to degree for teaching assistants and research 
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assistants. Similarly, the graduates from Forestry and Forest Sciences programs were 

among the fastest to complete the degree while supported primarily by teaching 

assistantships, but like Food Science, were right at the median of time to degree for 

fellowships and research assistants. Graduates from Ecology and Evolutionary Biology 

graduated with time to degree, on average, that was equal to the median among those 

supported by fellowships and teaching assistantships; and Civil and Environmental 

Engineering graduates completed with time to degree that was, on average, right at the 

median for those supported by grants and research assistantships.  

Table 31: Mean Elapsed Time to Doctoral Degree (in years) by NRC Field for the 
Four Largest Types of Primary Support 

NRC Field 
Fellowship, 
Scholarship Grant 

Teaching 
assistantship 

Research 
assistantship 

Aerospace Engineering 5.78 5.74 5.90 6.47 
Agricultural and Resource 
Economics 7.27 5.73 8.08 7.40 
American Studies 8.30 9.64 8.98 17.33 
Animal Sciences 6.11 6.00 8.02 6.64 
Anthropology 8.82 9.14 9.21 8.66 
Applied Mathematics 5.32 5.50 5.85 5.64 
Astrophysics and Astronomy 5.89 5.97 6.79 6.08 
Biochemistry, Biophysics, and 
Structural Biology 5.86 5.99 6.09 5.90 
Biology/Integrated 
Biology/Integrated Biomedical 
Sciences 6.01 6.15 6.76 5.97 
Biomedical Engineering and 
Bioengineering 5.92 5.88 6.53 5.67 
Cell and Developmental 
Biology 6.08 6.42 6.35 6.17 
Chemical Engineering 5.50 5.44 5.57 5.34 
Chemistry 5.08 5.68 6.02 5.32 
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NRC Field 
Fellowship, 
Scholarship Grant 

Teaching 
assistantship 

Research 
assistantship 

Civil and Environmental 
Engineering 6.51 6.59 6.43 6.18 
Classics 7.39 6.63 8.71 n/a 
Communication 8.89 8.00 8.26 8.11 
Comparative Literature 8.20 7.98 8.44 11.50 
Computer Engineering 7.84 n/a 6.71 5.75 
Computer Sciences 6.31 6.83 6.86 6.43 
Earth Sciences 6.23 6.65 7.26 7.19 
Ecology and Evolutionary 
Biology 6.43 7.41 7.00 6.59 
Electrical and Computer 
Engineering 6.03 6.40 6.90 6.10 
English Language and 
Literature 8.08 8.39 8.06 5.37 
Entomology 6.60 5.80 8.42 6.55 
Food Science 5.32 5.66 7.23 6.28 
Forestry and Forest Sciences 6.47 7.30 5.33 6.26 
French and Francophone 
Language and Literature 7.27 8.61 8.59 n/a 
Genetics and Genomics 6.01 6.12 7.48 5.93 
Geography 7.18 7.06 7.74 8.02 
German Language and 
Literature 7.63 8.04 8.13 n/a 
History 8.31 7.57 8.19 12.83 
History of Art, Architecture and 
Archaeology 8.70 8.04 9.69 11.00 
Immunology and Infectious 
Disease 5.95 5.97 5.08 5.71 
Kinesiology 8.12 8.67 6.21 6.99 
Materials Science and 
Engineering 5.14 5.63 6.03 5.59 
Mathematics 6.35 4.96 6.03 5.18 
Mechanical Engineering 5.89 5.87 6.25 6.00 
Microbiology 5.83 6.08 6.59 5.98 
Music 7.46 9.82 7.97 6.08 
Neuroscience and Neurobiology 5.90 6.20 6.58 6.05 
Nursing 10.55 14.15 9.38 9.97 
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NRC Field 
Fellowship, 
Scholarship Grant 

Teaching 
assistantship 

Research 
assistantship 

Nutrition 6.41 6.80 5.86 5.74 
Oceanography, Atmospheric 
Sciences and Meteorology 7.11 6.59 8.33 6.64 
Operations Research, Systems 
Engineering and Industrial 
Engineering 6.16 7.88 5.83 5.96 
Pharmacology, Toxicology and 
Environmental Health 5.59 5.71 6.99 5.94 
Philosophy 7.95 6.66 7.87 7.94 
Physics 6.01 6.29 6.42 6.59 
Physiology 5.94 5.88 6.34 5.46 
Plant Sciences 6.23 7.30 7.38 6.56 
Political Science 7.53 7.17 7.74 7.84 
Psychology 6.48 5.71 6.83 6.41 
Public Affairs, Public Policy 
and Public Administration 8.06 6.52 8.62 7.38 
Public Health 6.94 5.95 8.31 7.01 
Religion 8.99 9.07 8.34 n/a 
Sociology 8.10 7.28 8.41 7.85 
Spanish and Portuguese 
Language and Literature 6.68 8.52 7.73 n/a 
Statistics and Probability 5.34 5.81 5.58 5.67 
Theatre and Performance 
Studies 7.58 15.00 8.07 4.75 
Overall Mean 6.70 6.29 7.41 6.14 
Overall Median 6.45 6.59 7.12 6.26 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
 

Throughout Table 31, there are a handful of instances where the cell value is 

listed as “n/a.” This is not intended to imply that the particular form of support is not 

applicable to the associated field, but rather that none of the graduates within the sample 

identified it as their primary source of support. For instance, research assistantships were 
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not listed as the primary source of support in either Religion or Spanish and Portuguese 

Language and Literature. 

Within each field, the variation in average time to degree by primary source of 

support covers a broad spectrum from very minimal to quite lengthy. For instance, the 

difference in average time to degree ranges from less than a quarter of a year for both 

Chemical Engineering and Biochemistry, Biophysics, and Structural Biology, to more 

than nine years in American Studies and more than ten years in Theatre and Performance 

Studies. The consistency of time to degree varies by less than one year for each of the 

four primary types of support in 27 of the participating fields. Although not a statistical 

analysis, the consistency suggests that the primary source of support does not influence 

time to degree as heavily in some fields as in others. Conversely, the irregularity across 

the remaining 31 fields suggests that in some fields, primary source of support is an 

important determinant of time to degree and perhaps extended time to degree. The 

analysis in Chapter Five will evaluate these questions in greater detail.  

Education Level of the Graduate’s Parents and Extended Time to Degree 

Two additional factors which the data suggest affect the occurrence of extended 

time to degree relative to field are the education level of the graduate’s father and mother. 

Based on the information provided in Table 32, the proportion of extended time to degree 

graduates was higher when the doctorate recipient indicated that either their mother or 

father had less than a high school diploma, a high school diploma, or some college. 

Specifically, 17% of graduates whose father had less than a high school diploma, 
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followed by almost 14% whose father had a high school diploma and almost 12% whose 

father had some college education. The percentages differ, but the trend is the same with 

regard to mother’s education level. 14% whose mother had less than a high school 

diploma experienced extended time to degree, followed by almost 14% whose mother 

had a high school diploma and 12% whose mother had some college. Fewer than 10% of 

those who identified that their mother had a bachelor’s, master’s or doctoral degree had 

extended time to degree. Similarly, fewer than 10% of those who identified that their 

father had either a bachelor’s or a master’s degree experienced extended time to degree. 

Having a parent with a professional degree translated to extended time to degree for 11% 

of the sample population. 

In terms of the effect on length of time to degree, Table 33 certainly helps make 

the case for higher education. Among those with extended time to degree who identified 

that either their mother or father had less than a high school diploma or a high school 

diploma, the average time to degree exceeded 13 years. Those with a mother who holds a 

professional degree had the shortest average extended time to degree at 11.09 years 

followed by 11.16 years when the doctorate recipient’s mother had a doctorate of her 

own. Average extended time to degree is shorter based on mother’s education level than 

father’s for five of the seven levels of education, excluding “Not applicable.” Eighty-six 

graduates indicated that their father’s education level was not applicable as did 54 

graduates with respect to mother’s education level.  
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Summary 

This chapter detailed the descriptive statistics derived from the data sample in 

order to understand as much as possible about the phenomenon of extended time to 

doctoral degree in terms of frequencies and mean elapsed time to degree. The descriptive 

statistics provided within this chapter do not represent all of the descriptive statistics 

which can be generated from the combined SED and NRC data, but rather a 

representative sample. The analysis covered the distribution of N’s and the mean elapsed 

time to degree, including extended time to degree, by field, gender, marital status, 

parental status, citizenship, race/ethnicity among U.S. citizens and permanent residents, 

time spent in coursework and preparing the dissertation, primary type of financial 

support, and education level of the doctorate recipient’s parents. 

Key observations include the apparent association between having dependents 

and longer time to degree. Black/African Americans had the highest rate of extended time 

to degree, and Black males had the longest time to degree among male domestic 

graduates, both of which suggest an association between race/ethnicity and time to 

degree. The field and type of primary support represent two of the many factors for which 

there may be an association with time to doctoral degree. Graduates with extended time 

to degree had the longest average time to degree when their primary source of support 

was a teaching assistantship or fellowship, and the difference in time to degree is the 

greatest between extended time to degree men and women who held fellowships. The 

descriptive statistics are consistent with previous findings regarding time to degree 
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(Nettles, 1990a; Nettles, 1990b; Nettles & Millett, 2006; Ehrenberg & Mavros, 1995). In 

addition, the descriptive statistics suggest several factors which will be evaluated more 

closely in the next chapter in order to assess the effect of key factors on extended time to 

degree. 
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CHAPTER FIVE 
 

Statistical Analyses 

In order to determine the institutional factors that contribute to time to doctoral 

degree, this chapter describes the statistical methods employed and the results of those 

tests. The chapter first describes the tests associated with model specification. The 

chapter then discusses the analysis and findings in three distinct sections which evaluate 

the institutional factors that affect time to degree across the entire sample, for those with 

and without extended time to doctoral degree, and at the level of the NRC Field. A 

summary at the end of this chapter highlights key findings which will be discussed in the 

context of recommendations in Chapter Six. The analyses were conducted within the 

Data Enclave of the National Science Foundation using IBM SPSS Statistics software. 

Model Specification 

In order to fit the model, I first tested the normality of the dependent variable, 

elapsed time to doctoral degree, for the entire sample. As noted in Table 34, the value of 

the test statistic, 0.167, was statistically significant at the level p<0.001, indicating that 

the data are not normally distributed, which was not unexpected. Time to degree data are 

based on human subjects who function in an uncontrolled environment with multiple and 

competing factors associated with the timing of each individual’s degree completion. 
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Table 34: Test of Normality of Elapsed Time to Doctoral Degree 

Overall 
df 

Mean Kolmogorov-Smirnov* Skewness 
Statistic SE Statistic Sig. Statistic SE 

18545 6.988 0.021 0.167 0.000 2.378 0.018 
* Lilliefors Significance Correction 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 

 
One of the central assumptions of Hierarchical linear models requires that data for 

the dependent variable be as close to normally distributed as possible. Therefore, I tested 

the normality of natural log, log, square, square root, and cubed transformations of the 

dependent variable for goodness of fit. In all instances, the value of the test statistic was 

identical, or nearly identical, to the original data with significance values of 0.000. Such 

results indicate that the original data are already so close to normally distributed that a 

transformation would not increase the stability of the data for analysis. In addition, the 

standard errors of the Mean and the Skewness are small, 0.021 and 0.018 respectively, 

which indicates greater stability of the data despite being non-symmetric around the 

mean. 

The test of Skewness indicates that the data are positively skewed. The positive 

skew of the data indicates that there are greater numbers of graduates with time to degree 

below the sample Mean, which is exactly what is observed in Figure 3. The histogram of 

the dependent variable, elapsed time to doctoral degree, confirms that the value of the 

Mean, 6.99 years, is greater than the value of the Median, 6.25 years. To achieve 

symmetry around the mean for analytical purposes, the outliers to the right of the Mean 

could be dropped from the sample, which would help move the sample toward a more 
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central tendency. However, given that the purpose of this research is to evaluate the effect 

of institutional factors on extended time to doctoral degree, relative to discipline, 

removing those outliers would be counterproductive. As described in Chapter Three, the 

value of the dependent variable for graduates with time to degree greater than three 

standard deviations beyond the Mean, by field, was capped to reduce the effect of outliers 

on the Mean. Excluding outlier records would have eliminated the target group, those 

with extended time to doctoral degree, from this research. Based on the conscious 

decision to include outliers and the small standard errors of the Mean and Skewness as 

reported in Table 34, the decision was made to proceed with the data sample. 

Figure 3: Histogram of Elapsed Time to Doctoral Degree, Overall 

 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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In addition to testing the entire sample, Table 35 details the results of normality 

tests by NRC Field. Like the overall sample, each field is non-normally distributed and 

each is positively skewed. Tests for all fields of the normality of natural log, log, square, 

square root, and cubed transformations of the dependent variable for goodness of fit 

produced test statistics that were identical, or nearly identical, to the original data with 

similar significance values. The results indicate that transforming the dependent variable 

to its natural log, log, square, square root, or cubed value would not produce a more 

robust or stable dependent variable. The standard errors of the Mean and Skewness tend 

to be greater at the field level than the entire sample, although the values, with a few 

exceptions, are still relatively small which indicates stability of the data despite being 

non-symmetric around the mean.  

Table 35: Test of Normality of Elapsed Time to Doctoral Degree by NRC Field 

NRC Field df 
Mean Shapiro-Wilk Skewness 

Statistic SE Statistic Sig. Statistic SE 
Aerospace Engineering 248 6.386 0.122 0.864 0.000 1.702 0.155 
Agricultural and 
Resource Economics 97 7.466 0.346 0.840 0.000 1.502 0.245 
American Studies 99 9.543 0.359 0.880 0.000 1.477 0.243 
Animal Sciences 77 6.670 0.262 0.823 0.000 1.735 0.274 
Anthropology 634 9.681 0.143 0.890 0.000 1.446 0.097 
Applied Mathematics 207 5.809 0.130 0.809 0.000 2.022 0.169 
Astrophysics and 
Astronomy 114 6.131 0.111 0.925 0.000 1.214 0.226 
Biochemistry, 
Biophysics, and 
Structural Biology 823 5.976 0.046 0.963 0.000 0.740 0.085 
Biology/Integrated 
Biology/Integrated 
Biomedical Sciences 81 6.241 0.162 0.963 0.020 0.697 0.267 
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NRC Field df 
Mean Shapiro-Wilk Skewness 

Statistic SE Statistic Sig. Statistic SE 
Biomedical Engineering 
and Bioengineering 565 5.932 0.069 0.890 0.000 1.420 0.103 
Cell and Developmental 
Biology 307 6.242 0.069 0.948 0.000 0.857 0.139 
Chemical Engineering 1,028 5.469 0.040 0.866 0.000 1.673 0.076 
Chemistry 202 5.579 0.101 0.836 0.000 1.815 0.171 
Civil and Environmental 
Engineering 516 6.807 0.126 0.810 0.000 2.013 0.108 
Classics 75 8.613 0.365 0.886 0.000 1.113 0.277 
Communication 122 9.001 0.389 0.869 0.000 1.331 0.219 
Comparative Literature 196 8.725 0.200 0.920 0.000 1.035 0.174 
Computer Engineering 51 6.266 0.298 0.840 0.000 1.286 0.333 
Computer Sciences 1,162 6.651 0.063 0.882 0.000 1.436 0.072 
Earth Sciences 99 7.044 0.225 0.863 0.000 1.492 0.243 
Ecology and 
Evolutionary Biology 277 6.936 0.129 0.865 0.000 1.621 0.146 
Electrical and Computer 
Engineering 1,612 6.377 0.053 0.855 0.000 1.648 0.061 
English Language and 
Literature 120 8.767 0.328 0.849 0.000 1.601 0.221 
Entomology 80 6.852 0.265 0.928 0.000 1.048 0.269 
Food Science 51 7.803 0.657 0.707 0.000 2.383 0.333 
Forestry and Forest 
Sciences 31 6.762 0.492 0.873 0.002 1.708 0.421 
French and Francophone 
Language and Literature 111 8.361 0.253 0.931 0.000 1.005 0.229 
Genetics and Genomics 316 6.154 0.079 0.938 0.000 1.042 0.137 
Geography 133 7.879 0.249 0.893 0.000 1.315 0.210 
German Language and 
Literature 62 8.051 0.254 0.958 0.034 0.613 0.304 
History 73 8.703 0.375 0.918 0.000 0.863 0.281 
History of Art, 
Architecture and 
Archaeology 261 9.942 0.212 0.886 0.000 1.398 0.151 
Immunology and 
Infectious Disease 369 5.923 0.073 0.954 0.000 0.812 0.127 
Kinesiology 95 7.578 0.361 0.839 0.000 1.607 0.247 
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NRC Field df 
Mean Shapiro-Wilk Skewness 

Statistic SE Statistic Sig. Statistic SE 
Materials Science and 
Engineering 512 5.614 0.072 0.851 0.000 1.701 0.108 
Mathematics 68 6.119 0.245 0.861 0.000 1.360 0.291 
Mechanical Engineering 850 6.256 0.077 0.844 0.000 1.660 0.084 
Microbiology 497 6.070 0.063 0.929 0.000 1.142 0.110 
Music (except 
performance) 362 8.491 0.194 0.871 0.000 1.438 0.128 
Neuroscience and 
Neurobiology 859 6.095 0.045 0.964 0.000 0.743 0.083 
Nursing 248 13.021 0.450 0.911 0.000 0.739 0.155 
Nutrition 168 6.440 0.233 0.758 0.000 2.343 0.187 
Oceanography, 
Atmospheric Sciences 
and Meteorology 116 6.922 0.177 0.909 0.000 1.197 0.225 
Operations Research, 
Systems Engineering and 
Industrial Engineering 201 7.055 0.249 0.784 0.000 2.046 0.172 
Pharmacology, 
Toxicology and 
Environmental Health 313 5.849 0.090 0.861 0.000 1.618 0.138 
Philosophy 436 8.285 0.152 0.829 0.000 1.882 0.117 
Physics 198 6.600 0.154 0.833 0.000 1.708 0.173 
Physiology 170 5.926 0.127 0.899 0.000 1.445 0.186 
Plant Sciences 166 7.132 0.228 0.822 0.000 1.827 0.188 
Political Science 740 8.075 0.107 0.905 0.000 1.190 0.090 
Psychology 771 6.836 0.077 0.901 0.000 1.208 0.088 
Public Affairs, Public 
Policy and Public 
Administration 84 10.714 0.685 0.803 0.000 1.694 0.263 
Public Health 216 8.106 0.252 0.871 0.000 1.362 0.166 
Religion 161 9.646 0.273 0.922 0.000 1.177 0.191 
Sociology 645 8.539 0.125 0.903 0.000 1.292 0.096 
Spanish and Portuguese 
Language and Literature 215 7.898 0.200 0.873 0.000 1.444 0.166 
Statistics and Probability 209 5.640 0.126 0.792 0.000 2.100 0.168 
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NRC Field df 
Mean Shapiro-Wilk Skewness 

Statistic SE Statistic Sig. Statistic SE 
Theatre and Performance 
Studies 46 9.105 0.578 0.870 0.000 1.682 0.350 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 

 
For the purposes of visual observation, histograms of elapsed time to doctoral 

degree were generated for each NRC Field. Given that there are 58 fields, the histograms 

are included in Appendix A. Each histogram details the expected normal curve based on 

the Mean, which is represented by a red line. A blue dashed line is also included on each 

histogram to mark the value of one standard deviation beyond the mean, which represents 

the point established as extended time to doctoral degree for the purposes of this research.  

Due to the number of factors which are used in the Hierarchical linear model, 

each factor group was tested for linear relationships and the presence of multicollinearity. 

Table 36 details the results of tests for each factor group. The Collinearity Statistics test 

the tolerance and Variance Inflation Factor (VIF) for each independent variable, 

represented by Equations 1 and 2. 

Equation 1: Tolerance Value 

Tolerance = 1 – R𝑖
2 

Equation 2: Variance Inflation Factor (VIF) 

VIF = 
1

Tolerance
 

The tolerance and VIF, which is the reciprocal of the tolerance, indicate the 

proportion of variance each independent variable share with the other independent 
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variables in the model (O’Brien, 2007). For this data sample, the tolerance values for the 

factors at each level are very high and the corresponding VIF values are high, which 

indicates a low percent of variance is accounted for by other predictors. Only two factors, 

Total Students in Program and Average First-year Program Enrollment, have particularly 

low tolerance values, 0.156 and 0.191 respectively, which indicates that more of the 

variance in those factors is accounted for by other predictors. However, given that both 

values are above 0.10, they are not considered redundant and are not omitted from the 

analysis (O’Brien, 2007). The low eigenvalues and elevated Condition Index values 

between U.S. Citizen or Permanent Resident and Race/Ethnicity, between Education 

level of Father and Education level of Mother, and between Carnegie Classification and 

Average Program GRE scores indicate that there is collinearity between those variables. 

The strength of the tolerance values and the relevance of the variables to evaluate the 

effect on time to degree outweigh the risk that the factors are irrelevant. Therefore, the 

variables were not omitted from the analysis. 

Table 36: Tests of Collinearity by Analysis Group 
Analysis 
Group 

Analysis 
Factor 

Collinearity Statistics 
eigenvalue 

Condition 
Index Tolerance VIF 

Socio-
demographic 
Factors 

Female 0.964 1.037 0.241 5.196 
Marital Status 0.933 1.072 0.100 8.078 
Dependents 0.841 1.189 0.069 9.708 
Approximate Age at 
Doctorate 0.868 1.151 0.052 11.200 

U.S. Citizen or 
Permanent Resident 0.484 2.066 0.021 17.556 

Race/Ethnicity 0.493 2.030 0.007 30.897 
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Analysis 
Group 

Analysis 
Factor 

Collinearity Statistics 
eigenvalue 

Condition 
Index Tolerance VIF 

Individual & 
Time to Degree 
Factors 

Years of doctoral 
coursework 0.991 1.009 0.247 4.676 

Years preparing 
dissertation 0.996 1.004 0.202 5.177 

Additional professional 
medical or dental degree 0.996 1.004 0.085 7.960 

Education level of 
Father 0.640 1.562 0.058 9.679 

Education level of 
Mother 0.641 1.560 0.003 39.827 

Program 
Factors 

Public Institution 0.999 1.001 0.101 5.318 
Program Size Quartile 0.999 1.001 0.038 8.734 

Financial 
Support 
Factors 

Primary Source of 
Support 0.934 1.071 0.697 2.555 

Incurred Educational 
Debt 0.983 1.017 0.384 3.440 

Percent First-year 
Students in Program 
with Full Support 

0.925 1.081 0.263 4.162 

Percent of Students with 
Research Assistantships 0.910 1.099 0.082 7.452 

Percent of Students with 
Teaching Assistantships 0.925 1.081 0.024 13.731 

Training 
Factors 

Training in Proposal 
Writing 0.967 1.034 0.085 5.813 

Travel Support for 
Students 0.967 1.034 0.042 8.241 

Process and 
Procedure 
Factors 

New Graduate Student 
Orientation 0.958 1.044 0.080 6.929 

International Student 
Orientation 0.987 1.013 0.075 7.139 

Annual Review of 
Doctoral Students 0.970 1.031 0.026 12.217 

Program 
Environment 
Factors 

Underrepresented 
Minority Faculty in 
Program 

0.710 1.409 1.291 2.178 

Female Faculty in 
Program 0.432 2.314 0.586 3.233 

Total Faculty in 
Program 0.514 1.947 0.396 3.930 

Underrepresented 
Minority Students in 
Program 
 

0.723 1.383 0.267 4.791 
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Analysis 
Group 

Analysis 
Factor 

Collinearity Statistics 
eigenvalue 

Condition 
Index Tolerance VIF 

Female Students in 
Program 0.345 2.902 0.175 5.921 

International Students in 
Program 0.620 1.612 0.085 8.510 

Total Students in 
Program 0.156 6.397 0.046 11.520 

Average First-year 
Program Enrollment 0.191 5.245 0.031 13.955 

Research 
Factors 

Average Faculty 
Publications 0.797 1.255 0.658 2.196 

Percent Faculty with 
Grants 0.789 1.267 0.134 4.860 

Percent of Students with 
Academic Plans 0.980 1.020 0.036 9.348 

Selectivity 
Factors 

Carnegie Classification 0.995 1.005 0.301 2.993 
Average Program GRE 
Scores 0.995 1.005 0.005 22.407 

Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
 

Hierarchical Linear Model 

As discussed in Chapter Three, the Hierarchical linear model is a robust statistical 

test for evaluating the nested nature of individual doctoral graduates and field. For the 

purposes of this analysis, a random intercept model was selected to assess the effect of 

institutional factors on the individual outcome of elapsed time to doctoral degree. Porter 

(2005) indicates that the random intercept model is used extensively in higher education 

research because of the accuracy of the estimates of group-level variables on the 

dependent variable. The random intercept model is appropriate for this research because 

it allows for the socio-demographic and individual characteristics to explain the variation 

in the dependent variable, while the institutional factors explain variation in the intercept 

of elapsed time to doctoral degree. The notation for the Hierarchical linear model is 

provided in Equation 3: 
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Equation 3: Notation of the Random Intercept Model 

 
Level 1: Yij = β0j+ β1(Xij) + rij 
    || 
Level 2:  β0j = γ00 + γ01Wj + u0j 
 

The i subscripts indicate the individual graduates and the j subscripts indicate the 

different fields. The field-level variables, represented by the notation β0j , are calculated 

for each field and the values are inserted into the student level model. The dependent and 

independent variables in this research are not grand-mean centered, which is not required 

when using a random intercept model. In this instance, subtracting the Mean would result 

in intercept values that do not translate into meaningful terms for discussion. By keeping 

the dependent variable in its uncentered form, the values of the intercept calculated for 

each Hierarchical linear model are interpreted in real terms. 

The use of a Hierarchical linear model requires consideration of a few additional 

criteria. First, Porter (2005) suggests that the Hierarchical linear model, or multilevel 

model, is most effective when the sample has at least 30 groups and a minimum of ten 

individuals per group. With 58 fields represented, and between 31 and 1,612 individual 

records in each field—Forestry and Forest Sciences has the fewest while Electrical and 

Computer Engineering has the most—the data are more than adequate to conduct a 

multilevel analysis. In addition, the high numbers of groups within the second level 

reduces the standard errors and improves the accuracy of the model (Porter, 2005). 

Second, a test of the proportion of variance between fields, referred to as the Intraclass 

Correlation (ICC), is calculated from a multilevel model where no variables are specified 
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at either the student or field level. The variances of the student (σ2) and field (τ00) levels 

are measured as noted in Equation 4 and as calculated for this research in Table 37. 

Equation 4: Notation of the Null Model and the Intraclass Correlation Coefficient 
 
Level 1: Yij = β0j + rij   == σ2 
    || 
Level 2:  β0j = γ00 + u0j  == τ00 
 
Combined: Yij = γ00 + μ0j + εij 

 
 ICC:  ρ = τ00/( τ00 + σ2) 

 
Table 37: Results of the Null Model for Elapsed Time to Doctoral Degree 
Fixed Effect Coefficient (t-statistic) SE Sig. 
Intercept 7.35 (37.06) .198 .000 

 
Random Effect Variance Component SE Sig. 
Residual 6.45 (σ2) .427 .000 
NRC Field 2.24 (τ00) .067 .000 
ICC, ρ = τ00/( τ00 + σ2) .26 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 

 
According to Porter (2005), if the ICC is greater than 5%, then the use of a 

Hierarchical linear model is appropriate. The null model and the ICC for this research 

indicate that 26% of the variation in elapsed time to doctoral degree for the full sample is 

explained by field. Therefore, having satisfied the criteria for use of a Hierarchical linear 

model, the analysis continues with the presentation of data, detailed in Table 38, from the 

ICC and ten Hierarchical linear models. The coefficients in each model are calculated as 

fixed factors and covariates. Nominal and ordinal variables are considered factors and 

scale variables are considered covariates. The student-level model is tested in two phases, 

first testing only the socio-demographic characteristics of the individual graduate and 
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then adding the individual characteristics. Subsequent analyses test the student-level 

model against each group of institutional factors. The final (or full) model tests the 

student-level characteristics against all of the institutional factors. Test statistics that are 

statistically significant note the level of significance and, given the sheer volume of data 

within the table, are shaded in light blue. The variance explained by the model at the 

student and field levels is measured as outlined by Equations 5 and 6. 

Equation 5: Student-level Variance 
 
 σ2 

null model - σ2 test model 
 σ2 

null model 
 
Equation 6: Field-level Variance 
 
 τ null model - τ test model 
 τ null model 
 

Following Table 38 is a discussion of findings and observations of the tests conducted on 

the entire sample. Tables 39 and 40 present the Hierarchical linear models calculated for 

those with and those without extended time to doctoral degree, respectively.
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Factors that impact time to degree: Student-level factors 

The results of the Hierarchical tests of elapsed time to degree for the entire dataset 

generate interesting and consistent results across the various analyses. Within the first 

model, where only socio-demographic characteristics of the graduates are included, the 

female factor is statistically significant for the first and only time. According to the 

multilevel test, being female minimally increases elapsed time to doctoral degree. 

Although not a statistically significant factor in any of the other models, it is noteworthy 

that in the full sample model, being female always increases time to degree. The analysis 

that occurs later in this chapter indicates that the effect of being female varies by field, 

with both increasing and decreasing impacts on time to doctoral degree. However, in the 

context of the analysis of the full sample, the increase in time to degree among women 

suggests a need for intervention on the part of institutions, programs, and doctoral 

education. When considering the doctoral enterprise as a whole, we need to better 

understand what it is about being female that is interacting with time to degree so that we 

can design or redesign services, or even redesign degrees, to be more equitable for both 

sexes. We need to evaluate the services available to and needs of female students. 

The F-value for the marital status factor is statistically significant across all 

models, but the depth of its significance lies within the detail of each marital status. 

Being married, when testing the full dataset, is not significant in any model and 

minimally increases time to degree with the exception of the financial support model, 

where it is a reducing factor on time to degree. Having never married is statistically 
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significant and increases time to degree, as indicated, in the socio-demographic (0.28 

years), financial support (0.13 years), selection (0.14 years) and full models (0.14 years), 

with the largest effect occurring in the first of those models.  

Consistent with Nettles and Millett (2006), having dependents has a statistically 

significant effect on and increases elapsed time to doctoral degree in every model of the 

full dataset. This research tested the dependents factor as a binary variable, Yes/No, 

rather than a scale measure of the actual number of dependents. As noted in Chapter 

Four, average time to degree (overall) for women with child dependents was 9.08 years. 

That was more than a year longer than their male counterparts with dependents (7.77 

years), and more than two years longer than their male (6.46 years) and female (6.93) 

peers without children. Future analysis could certainly examine dependents as a scale 

variable to determine the effect of each additional child on elapsed time to doctoral 

degree. Within the context of this research, the finding suggests that institutions and 

doctoral programs, which cannot control or influence whether a doctoral student has 

children, instead consider the services offered to support graduate student parents as they 

pursue their graduate degree. 

Another factor that reveals a statistically significant effect across all models for 

the full sample is age. Unlike the dependents variable, age is included as a scale variable 

and is calculated as the graduate’s approximate age at the award of the doctorate. Based 

on the results when the student-level model is complete (all of the socio-demographic and 

individual characteristics are included), each additional year of age adds approximately 
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0.22 years to the elapsed time to degree of the doctorate recipient. Given that aging is 

inevitable and uncontrollable, other alternatives must be considered, including whether 

age is correlated with other factors such as dependents, level or type of financial support, 

or working full time. If we are able to diagnose what it might be about age that is 

interacting with time to degree, then institutions and doctoral programs will be able to 

address and evaluate whether appropriate balances of academic and individual support 

networks are in place to get the student through the doctoral program in a timely fashion.  

Finally, when evaluated in the context of the Hierarchical linear models against 

the entire dataset, the race/ethnicity factor indicates a statistically significant effect. 

Among the categories of race/ethnicity, only Black/African American indicates a level of 

significance and an increase in elapsed time to degree across all models that include all 

student-level factors. The effect on time to degree is more pronounced than any other 

race/ethnicity, impacting time to degree by as much as 0.55 years in the financial support 

model and 0.53 years in the full model. This finding supports Nettles and Millett (2006), 

who found that Black/African American graduates had the longest time to degree. Before 

making any inferences about the meaning of this finding, it is important to evaluate the 

effects observed in the next two analyses where the Hierarchical linear models are 

calculated for those with and without extended time to doctoral degree. 

The first two variables in the set of individual characteristics, years completing 

coursework and years preparing the dissertation, are two of the most influential factors 

across all of the Hierarchical linear models. Both factors are statistically significant with 
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p<0.001 in each analysis. As scale variables, we can interpret the results in the context of 

their effect on elapsed time to degree. Each additional year completing coursework adds 

approximately 0.29 years to the degree, and each additional year spent preparing the 

dissertation adds approximately 0.59-0.60 years. In the context of the goal of this 

research to identify institutional factors that contribute to time to degree, these two 

outcomes are important findings. The significance of these two major periods in the 

doctoral career, length of time spent completing coursework and writing the dissertation, 

on time to doctoral degree, has implications for reforms to doctoral education. Institutions 

and doctoral programs need to evaluate coursework requirements and the mechanisms 

established to help students complete their courses within certain time constraints. 

Similarly, institutions and programs need to assess the requirements and definitions of 

timely research associated with the preparation of the dissertation. As with the findings 

regarding race/ethnicity, because these tests include all graduates, those with and without 

extended time to doctoral degree, the subsequent tests are necessary to understand how 

pervasive the effects of coursework and dissertation writing time are on time to degree. 

Having an additional professional, medical or dental degree does not appear to 

have a statistically significant effect on time to degree. Within some of the models the 

factor slightly increases time to degree, while in others it slightly reduces it. Overall, it 

does not appear to be a dominant factor for the analysis of the complete dataset. 

Education level of the graduate’s parents, however, does highlight some interesting 

findings. The F-values for father’s education level are statistically significant at the 
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p<0.10 level, but none of the categories within the variable demonstrate statistical 

significance. All of the coefficients and test statistics are negative, which suggests that 

father’s education level reduces time to doctoral degree. Similarly, the F-values for 

mother’s education level indicate statistically significant effects across all models at the 

p<0.10 level. In addition, the majority of categorical factors have significant increasing 

effects on elapsed time to degree, thus, suggesting that mother’s education level increases 

time to doctoral degree. The significance of both fathers and mothers on time to degree 

suggests a strong relationship between the role of parents and academic achievement. In 

sum, the results of the Hierarchical linear models suggest that socio-demographic factors, 

and individual characteristics and time to degree factors affect elapsed time to doctoral 

degree. 

Factors that impact time to degree: Field-level factors 

With regard to discipline and institutional factors, public institutions have a 

slightly decreasing effect on elapsed time to doctoral degree, but it is only significant in 

the context of the full model. Conversely, the F-value for size quartile indicates a 

significant effect when the model only includes student-level and discipline factors, but is 

not significant in the context of the full model. The smallest quartile has an increasing 

and statistically significant effect in the discipline model, but no significance in the full 

model. While the third size quartile is not significant in either the discipline or full 

models, it does appear to have a decreasing effect on the intercept of the dependent 

variable. Discipline and institution factors minimally affect elapsed time to doctoral 
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degree. However, when you consider institutional control and program size quartile in the 

context of other field-level factors, these variables do not predict much of the 26% 

variation in elapsed time to doctoral degree suggested by the null model. 

Much has been written on the importance and impact of financial support on time 

to doctoral degree. Abedi and Benkin (1987), Bowen and Rudenstine (1992), Ehrenberg 

and Mavros (1995), and Nettles and Millett (2006) have all explored various angles on 

the importance of financial support to the doctoral student. The results of the Hierarchical 

linear models conducted on the full sample for this study are consistent with previous 

findings. The F-value for the primary source of support variable indicates statistically 

significant effects in both the financial support and full models. Having a fellowship or 

scholarship is also statistically significant and decreases elapsed time to degree. In 

addition, although not significant against the full dataset, having a grant, a teaching 

assistantship, a research assistantship, a traineeship—all institutionally provided forms of 

support—decrease elapsed time to degree. Using one’s personal savings, personal 

earnings, or employer reimbursement/assistance as the primary source of support during 

the doctoral program all demonstrate statistically significant increases in elapsed time to 

degree, by as much as 1.21 years for personal earnings in the context of the full model. 

These findings confirm the work of Nettles and Millet (2006) and Ehrenberg and Mavros 

(1995) that having a fellowship is a key component of degree completion. 

Contrary to my pre-analysis conceptions, incurring education debt, which I 

expected would increase time to degree, in fact indicates a significant effect to decrease 
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time to degree. The effect may be because taking on student loans facilitated time and 

resources available to the person and motivation to complete the degree. To fully 

understand the effects of loans on student completion we might compare those who 

completed to those who did not. Likewise, research might compare different kinds of 

loans and completion outcomes. What the findings suggest here is that loans seemed to 

act as a facilitator of faster time to degree for those who completed. Future research needs 

to tease out how this tool is used, by whom, and in which cases it works to facilitate 

completion and in which situations it does not. 

The final two variables in the financial support model, percent of students with 

research assistantships and percent of students with teaching assistantships, do not 

indicate statistically significant effects on time to degree, but are informative nonetheless. 

As scale variables, these data tell us that as the percentage of students within the doctoral 

program who are supported by research or teaching assistantships increases, time to 

degree slightly decreases. The effect is more pronounced for research assistantships 

where a percentage increase results in 0.18 and 0.16 year decreases in time to degree for 

the financial and full models, respectively. The effect for teaching assistantships indicates 

that for each percentage increase in TA appointments, time to degree decreases by 0.09 

and 0.08 years for the financial and full models, respectively. Without the strength of a 

significant effect, it may be difficult to argue for changes to the proportion of students in 

a program supported by TA or RA positions. In sum, financial support factors as outlined 
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in the Hierarchical linear models of the complete dataset affect elapsed time to doctoral 

degree.  

The support and training factors, in the context of the full dataset, do not have a 

significant impact on time to degree. Although both training in proposal writing and 

travel support for students minimally decrease elapsed time to degree in the group model, 

in the full model only training in proposal writing appears to decrease time to degree. 

These factors have a much different outcome in subsequent models. In sum, for the 

overall sample, support and training factors do not appear to affect elapsed time to 

doctoral degree. 

The variables for new graduate student orientation and annual reviews of all 

doctoral students both have decreasing and significant effects on elapsed time to doctoral 

degree. The measure of the effects may be small, only as much as -0.10 years, but the 

findings are consistent with Girves and Wemmerus (1988), Golde (2005), Golde and 

Dore (2001) that a clear sense of requirements, environment, and culture of the program 

increase the likelihood that a student will engage and succeed in the doctoral program. In 

addition, the work of Lovitts and Nelson (2000) suggests that the steps taken by graduate 

programs to help acclimate new students and encourage ‘fit’ between the student and 

program are critical to a successful doctoral experience. As anticipated, the effects of 

these two variables on time to degree are not huge, but they are effects nonetheless. 

International student orientation, in the analyses of the entire dataset, is not a significant 
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or impactful factor, but process and procedure factors do affect elapsed time to doctoral 

degree. 

The program environment factors are all scale variables, which makes it possible 

to interpret the effect of an increase in each variable on the intercept of the dependent 

variable, elapsed time to doctoral degree. However, the meaning behind the results of the 

statistical tests is more difficult to interpret. The percent of underrepresented minority 

faculty (0.76 and 0.62 years), total faculty (-0.001), and percent underrepresented 

minority students (-0.24) are all factors that have a statistically significant effect on time 

to degree for the full dataset in both models, the environment model, and the full model, 

respectively. I suspect that there may be a confounding effect with regard to the variable 

for underrepresented minority faculty. In the program environment model and the full 

model using the overall dataset, underrepresented minority faculty have a statistically 

significant increasing effect on time to degree. Although the data have not yet been 

presented, when the analysis is conducted for only those graduates with extended time to 

doctoral degree, the analysis indicates that an increase in the percentage of 

underrepresented minority faculty has a decreasing effect on time to degree. While it is 

difficult to understand and fully interpret the direction of the effect, the purpose of this 

part of the analysis is simply to identify that there is an effect. 

Although not statistically significant in the context of the analysis of the overall 

sample, an increase in the percent of female faculty within the program has a decreasing 

effect on time to degree in both the program environment and full model analyses. 
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Although it will be discussed in greater detail later in this chapter, increases in the percent 

of female faculty within the program had a significant increasing effect on time to degree 

in only three fields: French and Francophone Language and Literature, Philosophy, and 

Political Science. Similarly, an increase in the percentage of underrepresented minority 

students has a decreasing effect on time to degree in both the program environment and 

full model analyses, significantly so for the full model. In the field analyses, an increase 

in the percentage of underrepresented minority students had a significant increasing 

effect on time to degree in only two fields: Applied Mathematics and Psychology. These 

findings indicate that time to degree for the overall sample is affected by program 

environment factors. 

To succeed as a researcher, doctoral students must be taught the research mode of 

their field, be exposed to research early and often, and engage with someone who can 

mentor them into and through the transition to independent research (Isaac, Quinlan, & 

Walker, 1992; Nettles & Millett, 2006). When evaluated for the full dataset, which 

includes those with and without extended time to doctoral degree, all three of the research 

environment factors indicate effects that decrease time to degree. Only percent of faculty 

in the program with grants indicates decreasing statistical significance in the model of 

student-level and research factors, and none of the variables are statistically significant in 

the full model. The inference, however, is that environments with more productive 

faculty with regard to publications and grant support, and the more focused the students 

themselves are on academic careers, the more time to degree in those programs is 
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reduced. Although the effect is not huge, elapsed time to degree for the full sample is 

affected by factors of the research environment in the graduate program. 

The variables used as proxies for selectivity of the institution, Carnegie 

classification and average program GRE score, both indicate statistically significant 

effects on elapsed time to degree. The F-value for Carnegie classification indicates a 

significant effect at the p<0.001 level with interesting outcomes at the category level. In 

the full model, both very high and high Research Universities are statistically significant, 

but indicate an increase in time to degree of 0.47 and 0.44 years, respectively. 

Completing the doctorate at a Masters institution is associated with effects that are 

significant in both the selectivity and full models for the complete dataset, with increases 

in time to degree of more than 2.35 years! Conversely, doctorates completed at 

Baccalaureate institutions are associated with significant effects that decrease time to 

degree by just over one year. The findings suggest that composition and resources of an 

institution, as categorized by the Carnegie classification, have important implications for 

doctoral programs. At Baccalaureate institutions, where the number of doctoral programs 

is likely very small—perhaps only one or two programs—the resources and faculty 

dedicated to that program may be much more concentrated. The rather large increase in 

time to degree for those completing at a Masters-focused institution suggests that the 

university resources, number of programs, and/or number of faculty may not be sufficient 

to simultaneously support doctoral, masters and undergraduate programs. 
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A relatively minor effect, an increase in the average GRE scores for the program 

is significantly associated with a very slight decrease in elapsed time to degree. The 

finding suggests that increases in the selectivity of the program and the academic skill of 

those who are admitted lend themselves toward faster degree completion. The finding is 

troublesome for the diversity of the program given Nettles and Millett’s (2006) finding 

that underrepresented minorities tend to have lower GRE scores. Although this research 

study did not have access to the actual GRE scores of the individual graduates, only the 

aggregated average score for each doctoral program, it warrants further investigation and 

consideration of options to encourage a diverse academic environment. In the context of 

this research and for the complete dataset, the data here are consistent with prior research 

that selectivity factors affect elapsed time to doctoral degree (Gardner, 2009a; Lovitts & 

Nelson, 2000; Nettles & Millett, 2006). 

Factors that impact time to degree: The full Hierarchical linear model 

When all of the student-level and field-level variables are considered for the full 

dataset which includes those with and without extended time to degree in the same 

sample, not all of the variable groupings measure or result in significant effects on 

elapsed time to degree. The main levels of every socio-demographic variable except the 

indicator for female are statistically significant, as are the main levels of every individual 

characteristic except having an additional professional degree. Among the student-level 

variables, the t-statistic for years preparing the dissertation is the largest contributing 

factor, followed by approximate age and years spent completing coursework. Considered 
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as groups, the factors associated with discipline and institutional characteristics 

contribute significantly to the model with regard to type of institution, where the effect of 

being a public institution decreased time to degree by barely 0.10 years across the 

analysis of all fields. Variables from the financial support, process and procedure, 

program environment and selectivity groups all add significant effects, but neither the 

support and training factors nor the research variables made significant contributions to 

explaining the variation in elapsed time to degree. In fact, 84.6% of the variance that can 

be explained by field-level factors is accounted for by the full model. Thus, one can 

conclude that the model successfully identified factors that affect elapsed time to doctoral 

degree. However, given that the objective of this research is to identify the institutional 

factors that contribute to extended time to doctoral degree, the next section reexamines 

the same series of Hierarchical linear models using only the subjects with extended time 

to doctoral degree. 

Graduates with Extended Time to Doctoral Degree 

For the purposes of this research, extended time to doctoral degree has been 

defined as time to degree greater than or equal to the value of one standard deviation 

beyond the Mean relative to NRC Field. In order to correct for possible effects from true 

outliers, time to degree was capped at a value equal to three standard deviations beyond 

the Mean. The values for extended time to degree and capped time to degree for each 

NRC Field are listed in Chapter Four, Table 6. In addition, in some NRC Fields it appears 

there is a spike in the number of graduates when viewing the histograms found in 
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Appendix A, when in fact, the spike represents the capped time to degree for those 

graduates. The purpose of the Hierarchical linear models described in Table 39 is to 

address part of the primary research objective for this dissertation: to identify which 

institutional factors have an effect on extended time to doctoral degree. The models 

follow the same approach as those constructed to evaluate the full dataset.   
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Factors that impact extended time to doctoral degree: Student-level factors 

The first key finding from this analysis of extended time to degree graduates is 

that the intercept of the null model for those with extended time to degree, henceforth the 

ETTD model, is nearly double that of the null model for the entire dataset, henceforth the 

Sample model. The ICC calculation for the null ETTD model indicates that as much as 

78% of the variance in elapsed time to degree for those with extended time to degree may 

be explained by field level variables—discipline and institutional characteristics, 

financial support factors, support and training factors, processes and procedures, program 

environment, research, and selection—compared to only 26% in the Sample model. The 

intercept and the variance components of the Hierarchical ETTD models are statistically 

significant, and the percent of variance that can be explained at the student level is fairly 

consistent.  

Within the socio-demographic characteristics, being female decreases time to 

degree across all of the Hierarchical linear models and is a significant effect in all with 

the exception of the program environment and full models. The effect of being female in 

the ETTD model is the complete opposite of the Sample model where being female was 

significant only one time, when socio-demographic characteristics were the only factors 

included in the analysis. The finding suggests that among graduates with extended time to 

degree, females may have a slight advantage over their male counterparts based on their 

gender. 
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Unlike the Sample model, the overall measure for marital status is not a highly 

significant factor on elapsed time to degree in the ETTD model, appearing in only the 

first and last Hierarchical linear models, while dependents and age remain highly 

significant factors across all models. Although not significant, being married or being in a 

marriage-like relationship both appear to decrease time to doctoral degree across all 

iterations of the ETTD model, which suggests that having the support of a partner helps 

doctoral students who are struggling with time to degree. 

Race/ethnicity was not a significant factor for those with extended time to degree. 

Although not statistically significant, it is noteworthy that the coefficients for 

Black/African Americans were lower than those of Native Hawaiians/Pacific Islanders 

and Asian Americans in the ETTD model, which is the reverse of the trend observed in 

the Sample model. In addition, the coefficients for American Indian/Alaska Natives and 

Hispanics in the ETTD model actually indicate decreasing non-significant effects on time 

to degree. Further research is needed to understand what factors seem to result in more 

equitable outcomes among those with extended time tot degree by race. 

Among the individual characteristics and time to degree factors for the ETTD 

model, years preparing the dissertation is the most dominant and significant factor across 

all variations of the Hierarchical linear models. Having an additional professional, 

medical or dental degree is minimally significant in only the full model, and neither 

father’s or mother’s education level is significant at any point. However, unlike the 

Sample model where many of the coefficients for father’s education level indicated non-
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significant decreases in time to degree and those for mother’s education level indicated 

significant increases in time to degree, the direction of those influences has changed in 

the ETTD model. This observation suggests that mothers are a greater influence on 

degree completion for those with extended time to doctoral degree.  

In sum, the results of the full ETTD model suggest that elapsed time to degree, 

which is also extended time to doctoral degree, is affected by a number of socio-

demographic and individual characteristics. 

Factors that impact extended time to doctoral degree: Field-level factors 

Institution type has a significant decreasing effect in the Hierarchical linear model 

of discipline and institutional characteristics, but despite having a nearly identical 

coefficient to the Sample model, it is not a significant factor in the full ETTD model. 

Second quartile program size has an increasing and significant effect in the group and full 

Hierarchical ETTD models. Recall from the descriptive statistics in Chapter Four, 

graduates with and without extended time to degree were distributed in relatively equal 

proportion across each program size quartile, and the majority of graduates came from 

the largest program size quartile. The smallest program size quartile had the least number 

of graduates, but the highest percentage of extended time to degree graduates, followed 

by 2nd quartile graduates. Considering both the descriptive statistics and the results of the 

Hierarchical ETTD model, the findings suggest that something about small-medium, or 

2nd quartile sized doctoral programs is not optimally sized for students who are 

experiencing extended time to doctoral degree. 
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The financial support model indicates that the overall measure for primary source 

of support is significant, but only the category variable for employer 

reimbursement/assistance measures a statistically significant effect. The effect increases 

time to degree, consistent with the Sample model, which suggests that while employer 

reimbursement/assistance programs are well intentioned, the effect of maintaining outside 

employment, likely full-time, while pursuing the doctoral degree increases time to degree 

and contributes to extended time to degree. The academic and professional pursuits 

appear to be at odds with one another. Also consistent with the Sample model, in the 

ETTD model, incurring educational debt is associated with a decrease in time to degree. 

The other factors associated with the financial support model do not exhibit or produce 

statistically significant effects on time to degree. Although not statistically significant, the 

increasing effect of a fellowship or scholarship (0.17 years) on time to degree in the 

ETTD model supports the findings in Chapter Four. Graduates with extended time to 

degree had the longest average time to degree when their primary source of support was a 

fellowship. This suggests that for students who are taking longer to complete the doctoral 

degree, relative to their disciplinary peers, continued use of a fellowship as the primary 

source of support does not advantage the student. Instead, the statistical analysis suggests 

that financial support categorized as “other assistantship,” although not statistically 

significant, would help decrease extended time to degree by 0.38 years. The decreasing 

effect of the other assistantship is more than double the increasing effect of the fellowship 

or scholarship on extended time to degree. 
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An important finding for the graduates with extended time to degree is the 

significance and importance of training in proposal writing on time to degree. Assistance 

with proposal writing was significant at the level p<0.05, and decreased time to doctoral 

degree. The size of the effect is small, only approximately -0.20 to the level of the 

intercept, but it suggests that training opportunities help doctoral students to achieve their 

research objectives and graduate. Given that training graduate students is the general 

objective of doctoral education, a finding that supports more extensive efforts to do so 

can only enhance the educational environment. Unlike the Sample model, none of the 

factors in the process and procedures Hierarchical linear model are found to be 

significant. That is disappointing as practitioners involved in trying to improve graduate 

education have created programs to review the degree progress of doctoral students as a 

mechanism to monitor satisfactory academic progress. Here the coefficient is negative for 

the annual review variable and indicates a very small effect on time to degree (-0.004 

years). Given the non-significance and very small impact of annual reviews, new 

graduate student orientation and international student orientation, one cannot say that 

process and procedure variables have an impact on extended time to degree. 

Program environment factors have important and significant impacts on extended 

time to degree graduates. First, all of the coefficients associated with faculty are negative, 

suggesting that the faculty are key players in reducing time to degree for extended time to 

degree graduates. Unlike the Sample model, the ETTD model indicates that each increase 

in the percent of female faculty in the program can reduce time to degree by 
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approximately 0.80 years. This finding suggests that while all faculty are evidently 

important to extended time to degree graduates, female faculty play a critical role in 

helping this group of students complete their degree requirements and graduate. The 

percentages of female and international students in the program and the average first-year 

enrollment are environmental factors that are found to decrease time to degree, although 

not significant in the ETTD model. Interestingly, where the percent of underrepresented 

minority faculty increased time to degree and the percent of underrepresented minority 

students decreased time to degree in the Sample model, the opposite trends are observed 

in the ETTD model. It appears that in the ETTD model, an increase in the percent of 

underrepresented minority students in the program is associated with an increase in time 

to degree. Further discussion of this finding is provided after the presentation of the third 

set of Hierarchical linear models. 

With regard to factors associated with the research mode of the field, average 

number of faculty publications has a slightly increasing but highly significant effect 

(0.097 and 0.099 years in the research and full models, respectively) on time to degree. 

The high level of significance of average faculty publications in both the research and full 

models strengthens the importance of this finding. Further, it raises a flag that extended 

time to degree doctoral students may not benefit as much as other students from faculty 

engagement in other research activities. As a scale variable, the average faculty 

publications factor suggests that the more active the faculty are in research activities, the 

more students with extended time to degree experience increases in their time to degree. 
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The average number of publications represents only one of the faculty-driven variables in 

the research model. For the ETTD model, the percent of faculty with grants does not 

prove to be significant, but the coefficient is negative in the research and full models, -

0.35 years and -0.37 years respectively. As a scale variable, each increase in the percent 

of faculty grants associated with a graduate program results in a decrease of time to 

degree. This finding suggests that extended time to degree students may benefit from the 

funding and support opportunities that are typically associated with faculty engagement 

in proposal and grant activities. The combination of these two factors suggests that a 

research environment where faculty are actively engaged in research affects extended 

time to doctoral degree. 

In support of the previous findings, the coefficients for Carnegie classification 

categories very high university, high research university, and doctoral/research institution 

are all negative and suggest decreasing, although not significant, effects on extended time 

to degree. Despite being non-significant, the intensive and doctoral focused nature of 

these three institution types supports the notion that a robust research environment can 

provide the training and support required for doctoral students to complete the degree. By 

way of comparison, the significance of the variable for Masters institution, and in 

particular the severity of the effect identified by the coefficient—4.99 years in the full 

ETTD model and 2.75 years in the Sample model—further supports the findings from the 

Sample model. At Masters-focused institutions, the availability of institutional resources 
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may not be sufficient to simultaneously support doctoral, masters and undergraduate 

programs, and respond to the needs of students with extended time to doctoral degree. 

Factors that impact extended time to doctoral degree: Findings 

The stated purpose of this research is to evaluate selected institutional and 

program characteristics that may contribute to extended time to degree in doctoral 

programs. The Hierarchical ETTD model suggests that both student-level and field-level 

factors affect extended time to doctoral degree. Student-level factors of which institutions 

and programs need to be mindful include the marital status of the individual, whether he 

or she has dependents, the passage of time and the effects of age and years spent 

preparing the dissertation on increasing time to doctoral degree, and whether the 

individual has an additional professional, medical or dental degree. These factors, which 

are predominantly beyond the control of the institution, represent the “life happens” 

reasons identified by Abedi and Benkin (1987), Berg and Ferber (1983), Lovitts (2008), 

Mason and Goulden (2004), and Nettles and Millett (2006). A recent study by Spaulding 

and Rockinson-Szapkiw (2012) found that intervening life experiences and dissertation 

challenges strained the academic and persistence efforts of doctoral students. Yet, these 

factors need not be the source of delay in completing the doctoral degree if adequate 

services and support are made available to doctoral students.  

Institutions and programs can exercise some direct control and influence on field 

level factors that impact extended time to doctoral degree. In the full ETTD model, 39% 

of the variance at the field level is explained, which suggests that although factors that 
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affect extended time to doctoral degree were identified, additional factors not identified 

by this research are likely contributors to extended time to degree. That being said, this 

research still identified key factors such as the size of the program, the primary source of 

support, educational debt, training in proposal writing, and the faculty in the context of 

the program and research environments. Specific recommendations are provided after the 

third set of Hierarchical linear models has been presented in order to incorporate the full 

context of study findings.  

Graduates without Extended Time to Doctoral Degree 

One must assume that even students who do not experience the phenomenon of 

extended time to doctoral degree are affected by student- and field-level factors. Given 

that these students are finding ways to successfully complete the degree requirements and 

graduate in a timeframe more centrally associated with the Mean for their respective 

discipline, it is important to consider factors essential to their success as well as those 

with extended time to doctoral degree. Thus, for comparative purposes and to help 

identify institutional characteristics which are helping or hindering those graduates who 

do not have extended time to doctoral degree, relative to their disciplinary peers, the set 

of Hierarchical linear models are generated one more time. The tests are run against the 

graduates from the sample population who did not experience extended time to doctoral 

degree. Henceforth, this set of models, in Table 40, will be referred to as the Not-ETTD 

model.  

Extended time to degree 234



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
23

5 
 T

ab
le

 4
0:

 H
ie

ra
rc

hi
ca

l L
in

ea
r 

M
od

el
 fo

r 
E

la
ps

ed
 T

im
e 

to
 D

oc
to

ra
l D

eg
re

e,
 G

ra
du

at
es

 W
ith

ou
t E

xt
en

de
d 

T
im

e 
to

 
D

oc
to

ra
l D

eg
re

e 

 

ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

In
te

rc
ep

t 
6.

59
87

**
 

(4
3.

28
0)

 
1.

34
70

**
 

(8
.4

12
) 

0.
12

35
 

(0
.5

54
) 

0.
12

12
 

(0
.5

41
) 

0.
34

59
 

(1
.4

11
) 

0.
12

43
 

(0
.5

56
) 

0.
22

31
 

(0
.9

95
) 

0.
04

73
 

(0
.2

06
) 

0.
31

74
 

(1
.3

70
) 

1.
12

40
*  

(3
.4

04
) 

1.
33

78
**

 
(3

.6
06

) 
V

ar
ia

nc
e 

co
m

po
ne

nt
s 

R
es

id
ua

l 
2.

31
10

**
 

1.
91

89
**

 
1.

32
27

**
 

1.
32

18
**

 
1.

30
94

**
 

1.
32

27
**

 
1.

32
09

**
 

1.
32

20
**

 
1.

32
25

**
 

1.
32

07
**

 
1.

30
50

**
 

N
R

C
 F

ie
ld

 
1.

33
00

**
 

0.
61

52
**

 
0.

40
35

**
 

0.
40

57
**

 
0.

39
08

**
 

0.
40

45
**

 
0.

40
67

**
 

0.
38

72
**

 
0.

37
91

**
 

0.
34

95
**

 
0.

32
22

**
 

IC
C

 
0.

36
5 

 
 

 
 

 
 

 
 

 
 

St
ud

en
t-l

ev
el

:  
%

 v
ar

. e
xp

. 
 

0.
17

0 
0.

42
8 

0.
42

8 
0.

43
3 

0.
42

8 
0.

42
8 

0.
42

8 
0.

42
8 

0.
42

9 
0.

43
5 

N
R

C
 F

ie
ld

-le
ve

l: 
%

 v
ar

. e
xp

. 
 

0.
53

7 
0.

69
7 

0.
69

5 
0.

70
6 

0.
69

6 
0.

69
4 

0.
70

9 
0.

71
5 

0.
73

7 
0.

75
8 

 St
ud

en
t-l

ev
el

 (N
=

18
,5

45
) 

So
ci

o-
D

em
og

ra
ph

ic
 F

ac
to

rs
 

Fe
m

al
e 

 

0.
08

08
*  

(3
.3

29
) 

0.
02

42
 

(1
.1

87
) 

0.
02

37
 

(1
.1

62
) 

0.
03

09
 

(1
.5

22
) 

0.
02

47
 

(1
.2

10
) 

0.
02

49
 

(1
.2

21
) 

0.
02

29
 

(1
.1

20
) 

0.
02

42
 

(1
.1

89
) 

0.
02

27
 

(1
.1

16
) 

0.
02

92
 

(1
.4

32
) 

M
ar

ita
l S

ta
tu

s 
F-

va
lu

e 
**

 
(4

.6
65

) 
(1

.3
00

) 
(1

.3
35

) 
(1

.4
91

) 
(1

.3
04

) 
(1

.3
41

) 
(1

.2
82

) 
(1

.3
13

) 
(1

.2
53

) 
(1

.4
80

) 

M
ar

ri
ed

 

 

0.
09

17
 

(1
.2

97
) 

-0
.0

10
2 

(-
0.

17
1)

 
-0

.0
08

8 
(-

0.
14

8)
 

0.
00

60
 

(0
.1

00
) 

-0
.0

10
1 

(-
0.

17
0)

 
-0

.0
08

3 
(-

0.
14

0)
 

-0
.0

12
7 

(-
0.

21
3)

 
-0

.0
09

0 
(-

0.
15

1)
 

-0
.0

00
9 

(-
0.

01
6)

 
0.

01
17

 
(0

.1
97

) 

N
ev

er
 m

ar
ri

ed
 

 

0.
19

64
*  

(2
.7

36
) 

0.
03

65
 

(0
.6

03
) 

0.
03

89
 

(0
.6

43
) 

0.
05

89
 

(0
.9

75
) 

0.
03

64
 

(0
.6

02
) 

0.
03

96
 

(0
.6

55
) 

0.
03

25
 

(0
.5

37
) 

0.
03

84
 

(0
.6

34
) 

0.
04

54
 

(0
.7

50
) 

0.
06

41
 

(1
.0

62
) 

M
ar

ri
ag

e-
lik

e 
re

la
tio

ns
hi

p 
 

0.
13

06
+  

(1
.6

68
) 

-0
.0

08
5 

(-
0.

12
9)

 
-0

.0
06

0 
(-

0.
09

1)
 

0.
01

98
 

(0
.3

01
) 

-0
.0

08
7 

(-
0.

13
2)

 
-0

.0
05

1 
(-

0.
07

8)
 

-0
.0

13
7 

(-
0.

20
8)

 
-0

.0
04

6 
(-

0.
07

0)
 

0.
00

37
 

(0
.0

56
) 

0.
02

46
 

(0
.3

75
) 

Extended time to degree 235



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
23

6 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

W
id

ow
ed

 

 

0.
56

93
 

(1
.5

10
) 

0.
30

79
 

(0
.9

83
) 

0.
30

55
 

(0
.9

75
) 

0.
31

25
 

(1
.0

01
) 

0.
31

30
 

(0
.9

99
) 

0.
30

24
 

(0
.9

65
) 

0.
31

87
 

(1
.0

17
) 

0.
30

67
 

(0
.9

79
) 

0.
29

93
 

(0
.9

56
) 

0.
30

00
 

(0
.9

62
) 

Se
pa

ra
te

d 

 

-0
.0

93
5 

(-
0.

52
1)

 
-0

.0
82

4 
(-

0.
55

2)
 

-0
.0

80
7 

(-
0.

54
0)

 
-0

.0
34

2 
(-

0.
23

0)
 

-0
.0

82
6 

(-
0.

55
2)

 
-0

.0
81

1 
(-

0.
54

3)
 

-0
.0

90
0 

(-
0.

60
2)

 
-0

.0
82

1 
(-

0.
55

0)
 

-0
.0

72
6 

(-
0.

48
6)

 
-0

.0
39

8 
(-

0.
26

8)
 

D
iv

or
ce

d 
 

0a  
0a  

0a  
0a  

0a  
0a  

0a  
0a  

0a  
0a  

D
ep

en
de

nt
s 

 

0.
06

95
*  

(2
.1

99
) 

0.
06

13
*  

(2
.3

14
) 

0.
06

16
*  

(2
.3

24
) 

0.
06

11
*  

(2
.3

08
) 

0.
06

08
*  

(2
.2

95
) 

0.
05

99
*  

(2
.2

60
) 

0.
06

22
*  

(2
.3

45
) 

0.
06

02
*  

(2
.2

74
) 

0.
05

93
*  

(2
.2

40
) 

0.
06

02
*  

(2
.2

74
) 

A
pp

ro
x.

 A
ge

 

 

0.
14

91
**

 
(5

3.
82

2)
 

0.
10

18
**

 
(4

1.
42

5)
 

0.
10

14
**

 
(4

1.
17

5)
 

0.
09

64
**

 
(3

8.
38

1)
 

0.
10

18
**

 
(4

1.
41

3)
 

0.
10

17
**

 
(4

1.
40

4)
 

0.
10

19
**

 
(4

1.
35

2)
 

0.
10

12
**

 
(4

1.
02

6)
 

0.
10

09
**

 
(4

0.
78

4)
 

0.
09

60
**

 
(3

8.
04

4)
 

U
S 

or
 P

er
m

 R
es

 

 

0.
40

80
*  

(2
.8

15
) 

0.
08

49
 

(0
.6

96
) 

0.
07

97
 

(0
.6

54
) 

0.
05

62
 

(0
.4

62
) 

0.
08

60
 

(0
.7

05
) 

0.
08

52
 

(0
.6

98
) 

0.
08

00
 

(0
.6

55
) 

0.
08

89
 

(0
.7

29
) 

0.
08

05
 

(0
.6

60
) 

0.
04

60
 

(0
.3

78
) 

R
ac

e/
Et

hn
ic

ity
 

F-
va

lu
e 

(1
.1

54
) 

*   
(2

.3
18

) 
*   

(2
.3

21
) 

*   
(3

.2
19

) 
*   

(2
.2

95
) 

*   
(2

.2
96

) 
* 

 (2
.3

17
) 

* 

 (2
.2

62
) 

* 

 (2
.3

60
) 

* 

 (3
.1

51
) 

Am
er

 In
d/

AK
 N

at
iv

e 

 

0.
21

72
 

(0
.7

90
) 

0.
42

26
+  

(1
.8

44
) 

0.
42

00
+  

(1
.8

34
) 

0.
46

11
*  

(2
.0

21
) 

0.
41

94
+  

(1
.8

31
) 

0.
42

80
+  

(1
.8

69
) 

0.
43

28
+  

(1
.8

89
) 

0.
41

54
+  

(1
.8

13
) 

0.
41

18
+  

(1
.7

98
) 

0.
46

62
*  

(2
.0

46
) 

As
ia

n 

 

0.
11

72
 

(0
.7

84
) 

0.
22

47
+  

(1
.7

89
) 

0.
22

69
+  

(1
.8

07
) 

0.
24

32
+  

(1
.9

44
) 

0.
22

39
+  

(1
.7

83
) 

0.
22

84
+  

(1
.8

20
) 

0.
22

51
+  

(1
.7

93
) 

0.
22

39
+  

(1
.7

83
) 

0.
23

52
+  

(1
.8

74
) 

0.
25

39
*  

(2
.0

32
) 

N
at

iv
e 

H
I/P

ac
 

Is
la

nd
 

 

0.
11

17
 

(0
.3

79
) 

-0
.0

00
8 

(-
0.

00
3)

 
0.

00
81

 
(0

.0
33

) 
0.

02
57

 
(0

.1
05

) 
0.

00
04

 
(0

.0
02

) 
0.

01
12

 
(0

.0
45

) 
0.

00
17

 
(0

.0
07

) 
0.

00
50

 
(0

.0
21

) 
-0

.0
03

2 
(-

0.
01

3)
 

0.
05

40
 

(0
.2

21
) 

Bl
ac

k/
Af

ri
ca

n 
Am

er
 

 

0.
08

15
 

(0
.5

08
) 

0.
31

40
*  

(2
.3

26
) 

0.
31

80
*  

(2
.3

57
) 

0.
37

22
*  

(2
.7

65
) 

0.
31

28
*  

(2
.3

18
) 

0.
31

42
*  

(2
.3

30
) 

0.
31

81
*  

(2
.3

53
) 

0.
30

78
*  

(2
.2

81
) 

0.
30

82
*  

(2
.2

85
) 

0.
37

48
*  

(2
.7

82
) 

H
is

pa
ni

c 

 

0.
02

72
 

(0
.1

76
) 

0.
16

22
 

(1
.2

49
) 

0.
16

72
 

(1
.2

87
) 

0.
19

27
 

(1
.4

89
) 

0.
16

26
 

(1
.2

52
) 

0.
16

45
 

(1
.2

67
) 

0.
17

04
 

(1
.3

12
) 

0.
16

14
 

(1
.2

43
) 

0.
16

07
 

(1
.2

38
) 

0.
20

60
 

(1
.5

93
) 

W
hi

te
 

 

0.
00

52
 

(0
.0

36
) 

0.
13

91
 

(1
.1

51
) 

0.
14

19
 

(1
.1

74
) 

0.
14

97
 

(1
.2

43
) 

0.
13

87
 

(1
.1

48
) 

0.
14

22
 

(1
.1

77
) 

0.
14

18
 

(1
.1

73
) 

0.
13

72
 

(1
.1

35
) 

0.
14

07
 

(1
.1

65
) 

0.
15

83
 

(1
.3

16
) 

Extended time to degree 236



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
23

7 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

Tw
o 

or
 m

or
e 

ra
ce

s 

 

0.
07

64
 

(0
.4

46
) 

0.
17

49
 

(1
.2

18
) 

0.
17

84
 

(1
.2

43
) 

0.
17

86
 

(1
.2

49
) 

0.
17

45
 

(1
.2

16
) 

0.
17

23
 

(1
.2

01
) 

0.
18

50
 

(1
.2

89
) 

0.
17

28
 

(1
.2

04
) 

0.
17

26
 

(1
.2

03
) 

0.
18

59
 

(1
.3

02
) 

O
th

er
/U

nk
no

w
n 

 
0a  

0a  
0a  

0a  
0a  

0a  
0a  

0a  
0a  

0a  
In

di
vi

du
al

 C
ha

ra
ct

er
is

tic
s &

 T
im

e 
to

 D
eg

re
e 

Fa
ct

or
s 

Y
rs

. c
ou

rs
ew

or
k 

 
 

0.
27

30
**

 
(4

2.
74

5)
 

0.
27

15
**

 
(4

2.
34

7)
 

0.
26

37
**

 
(4

1.
00

0)
 

0.
27

27
**

 
(4

2.
69

0)
 

0.
27

17
**

 
(4

2.
53

8)
 

0.
27

26
**

 
(4

2.
66

2)
 

0.
27

18
**

 
(4

2.
46

4)
 

0.
27

03
**

 
(4

2.
14

5)
 

0.
26

07
**

 
(4

0.
39

7)
 

Y
rs

. d
is

se
rta

tio
n 

 
 

0.
57

98
**

 
(7

7.
39

5)
 

0.
58

18
**

 
(7

6.
70

3)
 

0.
58

08
**

 
(7

7.
14

3)
 

0.
57

99
**

 
(7

7.
40

2)
 

0.
58

00
**

 
(7

7.
46

3)
 

0.
57

89
**

 
(7

6.
99

7)
 

0.
58

14
**

 
(7

7.
38

5)
 

0.
58

45
**

 
(7

7.
19

5)
 

0.
58

15
**

 
(7

6.
16

0)
 

A
dd

'l 
pr

of
 d

eg
re

e 

 
 

-0
.1

61
6*  

(-
2.

70
1)

 
-0

.1
61

9*  
(-

2.
70

7)
 

-0
.1

42
7*  

(-
2.

39
5)

 
-0

.1
60

9*  
(-

2.
68

9)
 

-0
.1

63
7*  

(-
2.

73
8)

 
-0

.1
57

6*  
(-

2.
63

4)
 

-0
.1

59
9*  

(-
2.

67
2)

 
-0

.1
66

7*  
(-

2.
78

6)
 

-0
.1

47
5*  

(-
2.

47
6)

 
Ed

 le
ve

l F
at

he
r 

F-
va

lu
e 

 
(1

.3
59

) 
(1

.4
22

) 
+  (1

.9
70

) 
(1

.3
79

) 
(1

.3
71

) 
(1

.3
18

) 
(1

.4
34

) 
(1

.5
93

) 
*  (2

.0
69

) 

Le
ss

 th
an

 H
S 

 
 

-0
.0

97
1 

(-
0.

55
0)

 
-0

.0
88

9 
(-

0.
50

4)
 

-0
.0

87
4 

(-
0.

49
7)

 
-0

.0
98

6 
(-

0.
55

9)
 

-0
.0

91
1 

(-
0.

51
6)

 
-0

.0
96

7 
(-

0.
54

8)
 

-0
.1

00
3 

(-
0.

56
9)

 
-0

.1
06

1 
(-

0.
60

2)
 

-0
.0

89
4 

(-
0.

51
0)

 

H
S 

gr
ad

ua
te

 

 
 

-0
.1

56
1 

(-
0.

89
9)

 
-0

.1
50

6 
(-

0.
86

8)
 

-0
.1

55
1 

(-
0.

89
8)

 
-0

.1
58

1 
(-

0.
91

1)
 

-0
.1

50
7 

(-
0.

86
9)

 
-0

.1
56

3 
(-

0.
90

1)
 

-0
.1

60
3 

(-
0.

92
4)

 
-0

.1
64

5 
(-

0.
94

9)
 

-0
.1

58
3 

(-
0.

91
7)

 

So
m

e 
co

lle
ge

 

 
 

-0
.1

21
7 

(-
0.

70
1)

 
-0

.1
15

1 
(-

0.
66

3)
 

-0
.1

15
6 

(-
0.

66
9)

 
-0

.1
23

2 
(-

0.
70

9)
 

-0
.1

13
4 

(-
0.

65
4)

 
-0

.1
21

8 
(-

0.
70

2)
 

-0
.1

25
1 

(-
0.

72
0)

 
-0

.1
31

2 
(-

0.
75

6)
 

-0
.1

16
9 

(-
0.

67
7)

 

Ba
ch

el
or

's 

 
 

-0
.0

82
1 

(-
0.

47
6)

 
-0

.0
74

6 
(-

0.
43

2)
 

-0
.0

67
8 

(-
0.

39
4)

 
-0

.0
83

4 
(-

0.
48

3)
 

-0
.0

75
0 

(-
0.

43
4)

 
-0

.0
83

2 
(-

0.
48

2)
 

-0
.0

84
8 

(-
0.

49
1)

 
-0

.0
86

5 
(-

0.
50

2)
 

-0
.0

67
4 

(-
0.

39
3)

 

M
as

te
r's

 

 
 

-0
.0

89
8 

(-
0.

51
9)

 
-0

.0
82

4 
(-

0.
47

7)
 

-0
.0

70
7 

(-
0.

41
1)

 
-0

.0
90

9 
(-

0.
52

6)
 

-0
.0

84
6 

(-
0.

48
9)

 
-0

.0
91

8 
(-

0.
53

1)
 

-0
.0

91
4 

(-
0.

52
8)

 
-0

.0
92

3 
(-

0.
53

4)
 

-0
.0

72
5 

(-
0.

42
2)

 

Pr
of

 d
eg

re
e 

 
 

-0
.0

35
7 

(-
0.

20
5)

 
-0

.0
27

2 
(-

0.
15

6)
 

-0
.0

07
9 

(-
0.

04
6)

 
-0

.0
36

8 
(-

0.
21

1)
 

-0
.0

29
3 

(-
0.

16
9)

 
-0

.0
38

3 
(-

0.
22

0)
 

-0
.0

36
1 

(-
0.

20
7)

 
-0

.0
33

7 
(-

0.
19

4)
 

-0
.0

07
4 

(-
0.

04
3)

 

D
oc

to
ra

te
 

 
 

-0
.0

89
5 

(-
0.

51
5)

 
-0

.0
83

3 
(-

0.
48

0)
 

-0
.0

63
3 

(-
0.

36
6)

 
-0

.0
90

5 
(-

0.
52

1)
 

-0
.0

83
8 

(-
0.

48
3)

 
-0

.0
93

6 
(-

0.
53

9)
 

-0
.0

88
5 

(-
0.

51
0)

 
-0

.0
89

5 
(-

0.
51

6)
 

-0
.0

65
6 

(-
0.

38
0)

 

Extended time to degree 237



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
23

8 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

n/
a 

 
 

0a  
0a  

0a  
0a  

0a  
0a  

0a  
0a  

0a  
Ed

 le
ve

l M
ot

he
r 

F-
va

lu
e 

 
(1

.4
19

) 
(1

.4
25

) 
(1

.3
03

) 
(1

.4
07

) 
(1

.3
60

) 
(1

.4
34

) 
(1

.4
51

) 
(1

.5
17

) 
(1

.3
34

) 

Le
ss

 th
an

 H
S 

 
 

0.
36

65
+  

(1
.6

80
) 

0.
36

70
+  

(1
.6

83
) 

0.
37

38
+  

(1
.7

20
) 

0.
36

76
+  

(1
.6

85
) 

0.
35

53
 

(1
.6

30
) 

0.
36

95
+  

(1
.6

94
) 

0.
37

16
+  

(1
.7

03
) 

0.
37

91
+  

(1
.7

39
) 

0.
36

93
+  

(1
.7

01
) 

H
S 

gr
ad

ua
te

 

 
 

0.
40

73
+  

(1
.8

78
) 

0.
40

76
+  

(1
.8

80
) 

0.
40

65
+  

(1
.8

82
) 

0.
40

87
+  

(1
.8

85
) 

0.
39

28
+  

(1
.8

12
) 

0.
41

01
+  

(1
.8

91
) 

0.
41

28
+  

(1
.9

04
) 

0.
41

93
+  

(1
.9

35
) 

0.
39

76
+  

(1
.8

42
) 

So
m

e 
co

lle
ge

 

 
 

0.
45

22
*  

(2
.0

83
) 

0.
45

23
*  

(2
.0

84
) 

0.
44

55
*  

(2
.0

60
) 

0.
45

29
*  

(2
.0

86
) 

0.
43

79
*  

(2
.0

19
) 

0.
45

47
*  

(2
.0

95
) 

0.
45

76
*  

(2
.1

08
) 

0.
46

45
*  

(2
.1

42
) 

0.
43

71
*  

(2
.0

23
) 

Ba
ch

el
or

's 

 
 

0.
43

05
*  

(1
.9

87
) 

0.
43

23
*  

(1
.9

95
) 

0.
42

97
*  

(1
.9

91
) 

0.
43

13
*  

(1
.9

90
) 

0.
41

61
+  

(1
.9

21
) 

0.
43

21
*  

(1
.9

93
) 

0.
43

63
*  

(2
.0

13
) 

0.
44

66
*  

(2
.0

62
) 

0.
42

34
+  

(1
.9

62
) 

M
as

te
r's

 

 
 

0.
43

87
*  

(2
.0

20
) 

0.
44

06
*  

(2
.0

29
) 

0.
43

94
*  

(2
.0

31
) 

0.
43

95
*  

(2
.0

23
) 

0.
42

55
+  

(1
.9

60
) 

0.
44

09
*  

(2
.0

29
) 

0.
44

54
*  

(2
.0

51
) 

0.
45

69
*  

(2
.1

05
) 

0.
43

49
*  

(2
.0

11
) 

Pr
of

 d
eg

re
e 

 
 

0.
35

30
 

(1
.5

97
) 

0.
35

46
 

(1
.6

04
) 

0.
35

31
 

(1
.6

03
) 

0.
35

45
 

(1
.6

03
) 

0.
34

04
 

(1
.5

41
) 

0.
35

32
 

(1
.5

98
) 

0.
35

79
 

(1
.6

19
) 

0.
36

59
+  

(1
.6

56
) 

0.
34

31
 

(1
.5

59
) 

D
oc

to
ra

te
 

 
 

0.
43

56
*  

(1
.9

76
) 

0.
43

91
*  

(1
.9

92
) 

0.
44

11
*  

(2
.0

09
) 

0.
43

66
*  

(1
.9

81
) 

0.
42

36
+  

(1
.9

22
) 

0.
43

68
*  

(1
.9

81
) 

0.
44

32
*  

(2
.0

11
) 

0.
45

61
*  

(2
.0

71
) 

0.
44

00
*  

(2
.0

05
) 

n/
a 

 
 

0a  
0a  

0a  
0a  

0a  
0a  

0a  
0a  

0a  
         

Extended time to degree 238



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
23

9 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

 N
RC

 F
ie

ld
-le

ve
l (

N
=

58
) 

D
is

ci
pl

in
e 

&
 In

st
itu

tio
na

l F
ac

to
rs

 

Pu
bl

ic
 In

st
itu

tio
n 

 
 

 

0.
03

55
+  

(1
.7

73
) 

 
 

 
 

 
 

-0
.0

26
1 

(-
1.

15
2)

 

Si
ze

 Q
ua

rti
le

 
F-

va
lu

e 
 

 

*   
(3

.7
69

) 
 

 
 

 
 

 

*   
(2

.7
69

) 

Sm
al

le
st

 Q
ua

rt
ile

 

 
 

 

0.
03

52
 

(1
.0

82
) 

 
 

 
 

 
 

0.
00

58
 

(0
.1

54
) 

2n
d 

Q
ua

rt
ile

 

 
 

 

-0
.0

42
2 

(-
1.

56
6)

 
 

 
 

 
 

 

-0
.0

58
8+  

(-
1.

87
5)

 

3r
d 

Q
ua

rt
ile

 

 
 

 

-0
.0

59
2*  

(-
2.

57
6)

 
 

 
 

 
 

 

-0
.0

58
0*  

(-
2.

22
1)

 
La

rg
es

t Q
ua

rt
ile

 
 

 
 

0a  
 

 
 

 
 

 
0a  

Fi
na

nc
ia

l S
up

po
rt

 

Pr
im

ar
y 

Su
pp

or
t 

F-
va

lu
e 

 
 

 

**
 

(1
2.

33
8)

 
 

 
 

 
 

**
 

(1
1.

57
9)

 
Fe

llo
w

sh
ip

, 
sc

ho
la

rs
hi

p 
 

 
 

 

-0
.1

84
7+  

(-
1.

91
6)

 
 

 
 

 
 

-0
.1

70
9+  

(-
1.

77
4)

 

G
ra

nt
 

 
 

 
 

-0
.0

91
3 

(-
0.

92
6)

 
 

 
 

 
 

-0
.0

80
7 

(-
0.

81
9)

 

TA
 

 
 

 
 

-0
.0

08
1 

(-
0.

08
2)

 
 

 
 

 
 

-0
.0

02
7 

(-
0.

02
8)

 

RA
 

 
 

 
 

-0
.0

83
9 

(-
0.

87
2)

 
 

 
 

 
 

-0
.0

74
6 

(-
0.

77
6)

 

Extended time to degree 239



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
24

0 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

O
th

er
  

as
si

st
an

ts
hi

p 
 

 
 

 

0.
51

19
*  

(3
.0

75
) 

 
 

 
 

 

0.
51

09
*  

(3
.0

70
) 

Tr
ai

ne
es

hi
p 

 
 

 
 

0.
15

32
 

(1
.1

70
) 

 
 

 
 

 

0.
18

08
 

(1
.3

80
) 

In
te

rn
sh

ip
/r

es
id

en
cy

 

 
 

 
 

0.
14

64
 

(0
.5

57
) 

 
 

 
 

 

0.
17

29
 

(0
.6

58
) 

Lo
an

s 

 
 

 
 

0.
11

59
 

(1
.0

64
) 

 
 

 
 

 

0.
10

83
 

(0
.9

94
) 

Pe
rs

on
al

 sa
vi

ng
s 

 
 

 
 

0.
29

37
*  

(2
.1

03
) 

 
 

 
 

 

0.
30

48
*  

(2
.1

83
) 

Pe
rs

on
al

 e
ar

ni
ng

s 

 
 

 
 

0.
54

82
**

 
(4

.6
97

) 
 

 
 

 
 

0.
54

59
**

 
(4

.6
79

) 
Sp

ou
se

/fa
m

ily
 

ea
rn

in
gs

 
 

 
 

 

0.
03

22
 

(0
.3

01
) 

 
 

 
 

 

0.
04

19
 

(0
.3

92
) 

Em
pl

oy
er

 a
ss

ist
an

ce
 

 
 

 
 

0.
22

83
+  

(1
.7

30
) 

 
 

 
 

 

0.
21

59
 

(1
.6

36
) 

Fo
re

ig
n 

(n
on

-U
S)

 

 
 

 
 

-0
.1

94
4 

(-
1.

45
5)

 
 

 
 

 
 

-0
.1

77
9 

(-
1.

33
3)

 

O
th

er
 

 
 

 
 

0.
73

91
 

(0
.9

04
) 

 
 

 
 

 

0.
76

37
 

(0
.9

35
) 

U
nk

no
w

n 
 

 
 

 
0a  

 
 

 
 

 
0a  

Ed
uc

at
io

na
l D

eb
t 

 
 

 
 

0.
03

78
+  

(1
.9

10
) 

 
 

 
 

 

0.
03

85
+  

(1
.9

49
) 

%
 1

st
-Y

r F
ul

l $
$ 

 
 

 
 

-0
.0

22
9 

(-
0.

50
9)

 
 

 
 

 
 

0.
00

41
 

(0
.0

85
) 

Extended time to degree 240



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
24

1 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

%
 S

tu
de

nt
s R

A
 

 
 

 
 

0.
05

94
 

(1
.3

24
) 

 
 

 
 

 

0.
03

18
 

(0
.6

69
) 

%
 S

tu
de

nt
s T

A
 

 
 

 
 

-0
.0

35
4 

(-
0.

62
3)

 
 

 
 

 
 

-0
.0

72
9 

(-
1.

21
2)

 
Su

pp
or

t a
nd

 T
ra

in
in

g 

Pr
op

os
al

 W
rit

in
g 

 
 

 
 

 

-0
.0

23
7 

(-
1.

22
0)

 
 

 
 

 

-0
.0

05
2 

(-
0.

25
7)

 

Tr
av

el
 S

up
po

rt 

 
 

 
 

 

0.
01

52
 

(0
.7

16
) 

 
 

 
 

0.
05

22
*  

(2
.3

14
) 

Pr
oc

es
se

s &
 P

ro
ce

du
re

s 

N
ew

 O
rie

nt
at

io
n 

 
 

 
 

 
 

-0
.0

77
2*  

(-
3.

13
5)

 
 

 
 

-.0
95

4**
 

(-
3.

74
3)

 

In
t'l

 O
rie

nt
at

io
n 

 
 

 
 

 
 

-0
.0

02
5 

(-
0.

12
4)

 
 

 
 

-0
.0

07
5 

(-
0.

36
8)

 

A
nn

ua
l R

ev
ie

w
 

 
 

 
 

 
 

-0
.0

60
3*  

(-
3.

20
3)

 
 

 
 

-0
.0

57
2*  

(-
2.

90
6)

 
Pr

og
ra

m
 E

nv
ir

on
m

en
t 

U
R

M
 F

ac
ul

ty
  

 
 

 
 

 
 

 

0.
47

25
*  

(2
.7

65
) 

 
 

0.
40

93
*  

(2
.3

82
) 

Fe
m

al
e 

Fa
cu

lty
  

 
 

 
 

 
 

 

0.
00

02
 

(0
.0

02
) 

 
 

-0
.0

14
8 

(-
0.

13
6)

 

To
ta

l F
ac

ul
ty

  

 
 

 
 

 
 

 

-0
.0

00
5 

(-
1.

48
8)

 
 

 

-0
.0

00
5 

(-
1.

19
7)

 

U
R

M
 S

tu
de

nt
s  

 
 

 
 

 
 

 

-0
.2

73
5*  

(-
2.

63
6)

 
 

 

-0
.3

37
6*  

(-
3.

21
2)

 

Extended time to degree 241



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
24

2 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

Fe
m

al
e 

St
ud

en
ts

  

 
 

 
 

 
 

 

0.
14

31
 

(1
.3

89
) 

 
 

0.
12

31
 

(1
.1

92
) 

In
t'l

 S
tu

de
nt

s  

 
 

 
 

 
 

 

0.
03

33
 

(0
.5

34
) 

 
 

0.
05

11
 

(0
.7

83
) 

To
ta

l S
tu

de
nt

s  

 
 

 
 

 
 

 

0.
00

05
+  

(1
.7

31
) 

 
 

0.
00

05
 

(1
.5

99
) 

A
v 

1s
t-Y

r E
nr

ol
l 

 
 

 
 

 
 

 

0.
00

00
 

(0
.0

28
) 

 
 

-0
.0

00
7 

(-
0.

50
0)

 
R

es
ea

rc
h 

A
v 

Fa
c 

Pu
bs

 

 
 

 
 

 
 

 
 

-0
.0

04
4 

(-
0.

92
9)

 
 

-0
.0

03
7 

(-
0.

75
4)

 

%
 F

ac
ul

ty
 G

ra
nt

s 

 
 

 
 

 
 

 
 

-0
.1

62
7*  

(-
2.

26
4)

 
 

-0
.1

16
6 

(-
1.

49
6)

 

%
 A

ca
d 

Pl
an

s 

 
 

 
 

 
 

 
 

-0
.1

07
7 

(-
1.

51
3)

 
 

-0
.0

36
2 

(-
0.

49
5)

 
Se

le
ct

io
n 

C
ar

ne
gi

e 
C

la
ss

ifi
ca

tio
n 

F-
va

lu
e 

 
 

 
 

 
 

 
 

*   
(2

.2
15

) 
*   

(3
.0

55
) 

Re
se

ar
ch

 U
ni

v 
(v

er
y 

hi
gh

) 
 

 
 

 
 

 
 

 
 

-0
.1

14
2 

(-
0.

68
2)

 
-0

.0
47

9 
(-

0.
28

4)
 

Re
se

ar
ch

 U
ni

v 
(h

ig
h)

 
 

 
 

 
 

 
 

 
 

-0
.1

27
9 

(-
0.

75
0)

 
-0

.0
77

2 
(-

0.
44

8)
 

D
oc

to
ra

l/R
es

ea
rc

h 

 
 

 
 

 
 

 
 

 

-0
.2

31
4 

(-
1.

13
3)

 
-0

.3
27

0 
(-

1.
56

9)
 

M
as

te
rs

 

 
 

 
 

 
 

 
 

 

0.
27

72
 

(0
.4

04
) 

0.
43

38
 

(0
.6

33
) 

Extended time to degree 242



Ex
te

nd
ed

 T
im

e 
to

 D
eg

re
e 

 
 

 
 

 
24

3 
 

 
ICC 

Socio- 
demographic 

Student 

Discipline 

Financial 
Support 

Training 

Process 

Environment 

Research 

Selection 

Full Model 

Ba
cc

al
au

re
at

e 

 
 

 
 

 
 

 
 

 

-1
.2

83
**

 
(-

3.
71

2)
 

-1
.3

27
**

 
(-

3.
81

1)
 

Th
eo

lo
gi

ca
l 

 
 

 
 

 
 

 
 

 

0.
23

75
 

(0
.3

91
) 

0.
08

41
 

(0
.1

39
) 

M
ed

ic
al

 

 
 

 
 

 
 

 
 

 

-0
.0

71
2 

(-
0.

40
0)

 
0.

02
59

 
(0

.1
45

) 

En
gi

ne
er

in
g 

 
 

 
 

 
 

 
 

 

-0
.1

66
6 

(-
0.

55
1)

 
-0

.0
47

9 
(-

0.
15

8)
 

N
ot

 C
la

ss
ifi

ed
 

 
 

 
 

 
 

 
 

 
0a  

0a  

A
v 

G
R

E 
Sc

or
es

 

 
 

 
 

 
 

 
 

 

-.0
01

3**
 

(-
4.

89
1)

 
-.0

01
1**

 
(-

3.
81

1)
 

N
ot

e:
 F

- a
nd

 t-
st

at
is

tic
s i

n 
pa

re
nt

he
se

s;
 p

<
.0

01
**

, p
<

.0
5* , p

<
.1

0+
 

So
ur

ce
s:

 N
SF

 S
ur

ve
y 

of
 E

ar
ne

d 
D

oc
to

ra
te

s1 
an

d 
N

R
C

 A
ss

es
sm

en
t o

f R
es

ea
rc

h 
D

oc
to

ra
te

s i
n 

th
e 

U
.S

. 
  

 

 
 

Extended time to degree 243



Extended Time to Degree  244 
 

Factors that impact time to degree in the Non-ETTD model: Student-level factors 

The first key finding from the analysis of Not-ETTD graduates, with respect to 

discipline, is that the intercept of the null model for the Not-ETTD model is, not 

surprisingly, less than that of the Sample model. However, unlike the intercept for every 

test in both the sample and ETTD models, the intercept is only statistically significant for 

the null model, the socio-demographic model, the selectivity model, and the full Not-

ETTD model. The ICC calculation indicates that as much as 36.5% of the variance in 

elapsed time to degree for those without extended time to degree may be explained by 

field level variables, which exceeds the minimum 5% threshold suggested by Porter 

(2005), but explains only half of the 78.2% variation of the ETTD model. The lower ICC 

of the Not-ETTD model compared to the ETTD model suggests that extended time to 

degree students are more affected by field and institutional factors than their peers. The 

variance components of the Hierarchical Not-ETTD models are statistically significant, 

and the percent of variance that can be explained at the student level is fairly consistent 

once all of the student-level factors are included.  

Within the socio-demographic characteristics, the full model suggests that only 

dependents, age and race/ethnicity are statistically significant and increasing factors. The 

increasing effect of dependents is not as great in the Not-ETTD model—ranging from 

0.0593 years to 0.0695 years—as it is in the ETTD model—ranging from 0.1803 years to 

0.2384 years. The finding regarding dependents, which was also a significant factor 

across all iterations of the ETTD model, suggests that changes are necessary in the 
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administration of doctoral programs and the support for doctoral students. Institutions and 

doctoral programs must consider the support mechanisms that are, or are not, in place to 

aid doctoral student parents. 

Although race is not found to be a statistically significant factor in the ETTD 

model, it is a statistically significant factor in the Not-ETTD Hierarchical linear models. 

Consistent with Nettles (1990a) and Ellis (2001), the effect of race/ethnicity was 

significant at the p<0.05 level for Black/African American students, who had increased 

time to degree. American Indian/Alaska Natives and Asian Americans also experience 

significant increasing effects on time to degree. Being American Indian/Alaska Native 

added the most time, at 0.47 years followed by 0.37 years for Black/African American 

students. While in the ETTD model race/ethnicity factors were not significant, the 

findings from the Not-ETTD model suggest that race/ethnicity is a contributing factor 

that affects time to doctoral degree. In academic terms, 0.37-0.47 years is roughly 

equivalent to one quarter or semester of time. Institutions need to examine why 

Black/African American students who have early or average time to degree take longer to 

complete the degree than white students.  

Among the individual characteristics and time to degree factors for the Not-ETTD 

model, years preparing the dissertation is the most dominant and significant factor across 

all variations of the Hierarchical linear models followed closely by years completing 

coursework. Having an additional professional, medical or dental degree is a significantly 

decreasing factor across all of the Hierarchical linear models. The findings regarding 
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years spent on coursework and the dissertation, the latter of which is significant at the 

p<0.001 level across every Hierarchical linear model calculated for this research, 

suggests that one of the most important things institutions and doctoral programs can do 

to help reduce time to degree is to look carefully at coursework requirements and time 

spent preparing the dissertation to improve efficiency and effectiveness. Some students in 

every discipline will still take longer to finish than others. That is to be expected because 

the process of research is an inexact science—no one can predict exactly how long it will 

take for any project or study to converge. However, being mindful that every subject in 

this study completed the doctorate, the findings suggest that institutions and programs 

must do more to support student research and writing to reduce the amount of time spent 

preparing the dissertation.  

The results of this research are empirically consistent with previous findings that 

understanding of the academic milestone requirements, a clear sense of requirements 

including the time associated with each, and adequate mentorship through the transition 

points in the doctoral program are critical indicators of degree completion (Girves & 

Wemmerus, 1988; Golde, 2005; Golde & Dore, 2001). In sum, the results of the Sample 

model, the ETTD model, and the Not-ETTD model all suggest that elapsed time to 

degree is affected by a number of socio-demographic and individual characteristics. 

Factors that impact time to degree in the Non-ETTD model: Field-level factors 

Similar to the ETTD model, in the Not-ETTD model, institution type is a 

minimally significant decreasing effect in the Hierarchical linear model of group factors, 

Extended time to degree 246



Extended Time to Degree  247 
 
but it is not a significant factor in the full model. Second and third quartile programs, 

which represent medium to medium-large sized programs, have significant decreasing 

effects in the Not-ETTD model. This suggests that although second quartile sized 

programs are not optimally sized to help extended time to degree students, moderate 

enrollment may be the program size to target for faculty seeking to establish an 

environment that helps decrease time to doctoral degree. 

The financial support model indicates that the overall measure for primary source 

of support is significant, and that having a fellowship or scholarship has a significant 

decreasing effect on time to degree. Recall that the fellowship metric was not significant 

or decreasing in the ETTD model. In that model, it exhibited a non-significant and 

increasing effect on time to degree. In the Not-ETTD model, the fellowship variable 

reduces time to degree, which suggests that institutions and graduate programs evaluate 

their financial support models. In the Not-ETTD model, having a grant, teaching 

assistantship or research assistantship had minimally, non-significant decreasing effects 

on time to degree. This indicates that while these forms of financial support are not 

hindering the time to degree of doctoral students, they are not the optimal type of 

financial support. Other assistantships, and using personal savings or earnings all produce 

significant increasing effects on time to degree, by as much as 0.55 years for doctoral 

students with outside employment. In the context of the Not-ETTD model, taking on 

educational debt has a minimally significant, increasing effect on time to degree. Extant 

research has already confirmed that the type, length and amount of support helps students 
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complete at higher and faster rates, while poor support or self-support distracts students 

from focusing on their academic pursuits (Abedi & Benkin, 1987; Bowen & Rudenstine, 

1992; Ehrenberg & Mavros, 1995; Nettles and Millett, 2006). The combination of these 

factors and the findings from this research suggests that institutions and graduate 

programs evaluate their financial support models to keep doctoral students from having to 

rely on personal sources of income or take on educational loans in order to support 

themselves throughout their doctoral program.  

With regard to factors associated with the support and training, and the processes 

and procedures of the doctoral program, three of the five factors have significant effects 

on time to degree in the Not-ETTD model. The existence and availability of travel 

support for students has a slight increasing effect, but suggests that opportunities were 

made available to the doctoral student to participate and engage in individual or 

disciplinary research activities of their field. New graduate student orientation and annual 

reviews of all doctoral students both had significant decreasing effects on time to degree. 

This finding returns once again to the notion that a clear sense of degree requirements 

and mentoring throughout the doctoral program are critical factors for degree completion 

(Girves & Wemmerus, 1988; Golde, 2005; Golde & Dore, 2001). 

The program environment factors in the Not-ETTD model have important and 

significant impacts on time to degree. The percent of underrepresented minority faculty 

and the percent of underrepresented minority students are both statistically significant at 

the p<0.05 level, with increasing and decreasing effects, respectively. Consistent with the 
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Sample model, each percent increase in underrepresented minority faculty appears to 

have a slight increasing effect, 0.41 years, on time to degree, and each percent increase in 

underrepresented minority students a slight decreasing effect of 0.34 years. Surprisingly, 

none of the factors from the research environment group produced significant results in 

the Not-ETTD model. Instead, the results—all of which were non-significant, minimally 

decreasing effects—suggest that a research environment defined by faculty publications, 

faculty grants, and students with academic career plans does not negatively impact time 

to degree for students with early or average time to degree, relative to discipline. This 

was an unusual finding because previous research has found that students who engage in 

and publish or present their research while in graduate school are more likely to complete 

the Ph.D. (Nettles & Millett, 2006). The findings, perhaps, suggest instead that among 

students with early or average time to degree, the composition of the research 

environment—as defined by faculty publications, faculty grants, and students with 

academic career plans—is meeting their needs, neither increasing nor decreasing time to 

degree. Future research might examine whether student participation as co-authors on 

faculty publications, support from or involvement in research associated with faculty 

grants, or higher numbers of students with academic career plans influences time to 

degree. These factors might offer better indications of engagement in the research 

environment and the effect on early or average time to degree. 

In support of the suggestion that engagement in the research environment can help 

to reduce time to degree, within the Not-ETTD model, the coefficients for Carnegie 
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classification categories very high research university, high research university, and 

doctoral/research institution are all non-significant and negative. These are institutions 

with a central mission focused on research, generally speaking. Like the ETTD model, 

despite being non-significant, the intensive and doctoral focused nature of these three 

institution types supports the notion that a robust research environment can provide the 

training and support required by doctoral students. One of the more surprising findings 

within the research is that time to degree for earned doctorates from Baccalaureate 

institutions is reduced by 1.33 years. The outcome, like the Sample model, suggests that 

the likely smaller number of doctoral programs, the availability of institutional resources, 

and/or the number of faculty dedicated to doctoral programs at Baccalaureate institutions 

creates an environment that is conducive to early or average time to degree, relative to 

discipline. A specific analysis examining factors such as the number of doctoral 

programs, the student-faculty ratios, or the allocation of institutional resources to the 

doctoral program(s) would be needed to address the validity of those questions. 

Last but not least, for each increase in the average GRE scores for the doctoral 

program, time to degree in the Not-ETTD model experienced a highly significant, 

minimally decreasing effect. This suggests that the higher the academic caliber—as 

measured by GRE score—of the students in a doctoral program, the better the outcomes 

for time to degree. As noted in Gardner (2009a), Lovitts (2001), and Nettles and Millett 

(2006), successful selection and ‘fit’ between the student and the program are critical to a 

successful doctoral experience and degree completion. 
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In sum, the results of the Not-ETTD models, testing each group of variables 

against elapsed time to degree for those graduates who did not experience extended time 

to degree relative to their disciplinary peers, suggest that time to degree is affected by a 

number of student and field level factors.  

Analysis of Variance Models by NRC Field 

The primary goal of this research was to identify institutional factors that have an 

effect on extended time to doctoral degree. The preceding tests and discussion directly 

address that objective. The Hierarchical linear models were used because they 

accommodated the nested data of student- and field-level factors, and the model 

permitted the intercept of the dependent variable, elapsed time to degree, to differ for 

each field while the effects of the institution factors were considered equally across fields 

(Porter, 2005). While the descriptive statistics found in Chapter Four provided 

information regarding the Mean time to degree and the point of extended time to degree 

for each Field, they did not identify factors that contributed, positively or negatively, to 

time to degree. Furthermore, the Hierarchical linear models conducted for this research 

mask the factors that either increase or decrease time to degree in each NRC Field. 

Therefore, further analyses were necessary in order to reveal and understand which of the 

institutional factors identified for this study affect time to degree for each discipline. 

Analysis of Variance (ANOVA) tests were selected as an appropriate statistical method 

to evaluate which factors impact time to degree in each NRC Field. The ANOVA models 

follow the same approach as those constructed to evaluate the Sample models, the ETTD 
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models, and the Not-ETTD models. Tables 41-47 present the full model for each NRC 

Field. Rather than listing the coefficients for each model, which might encourage 

comparisons between groups and is not the desired objective of this research, only the 

level of significance is listed. If the direction of the effect is negative and thereby 

decreases time to degree, then a minus (-) sign precedes the symbol for the level of 

significance and the font is red.  

In addition, the R Square, F-value, and student-level N for each field are 

provided. The R Square indicates the fit of the model and the percent of variance in the 

dependent variable explained by the independent variables. The F-value represents the 

ratio of the variation between and within groups. Larger F-values indicate that a greater 

level of difference between groups, which in the case of this research indicates greater 

differences between doctoral programs within a given NRC Field. At the bottom of each 

table there is a count of the statistically significant factors for each program. The count is 

intended to serve as a guide regarding the extent to which time to degree is significantly 

impacted, positively or negatively, for each NRC Field.  
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Table 41: Significance of Factors by NRC Field, Aerospace Engineering-Biology 
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Measures of Fit 
R Square 0.671 0.701 0.674 0.772 0.657 0.736 0.762 0.545 0.748 
F-value 11.62** 4.13** 4.20** 3.57** 31.52** 13.38** 7.42** 25.45** 3.46** 
Student-level N = 241 91 97 74 629 203 113 802 78 
Socio-Demographic Factors 
Female     -*       -*     
Marital Status           -+       
Dependents   -+ -+             
Approx. Age ** ** * ** ** ** * ** * 
US or Perm Res                   
Race/Ethnicity           -*       
Student Qualities & Time to Degree Factors 
Yrs. coursework *       ** ** * ** * 
Yrs. dissertation ** * ** + ** ** ** ** ** 
Add'l prof degree             -+     
Ed level Father               *   
Ed level Mother +       +         
Discipline & Institutional Factors 
Public Institution +                 
Size Quartile               -*   
Financial Support 
Primary Support     *   * **   *   
Educational Debt                   
% 1st-Yr Full $$ +                 
% Students RA +       *         
% Students TA       + +         
Support and Training 
Proposal Writing   -+   * *     -*   
Travel Support *     -* -*     -*   
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Processes & Procedures 
New Orientation -* *     -*     *   
Int'l Orientation -+ -*   -*           
Annual Review       *       *   
Program Environment 
URM Faculty  -*         -*       
Female Faculty  -*     -*           
Total Faculty        -+           
URM Students            +       
Female Students  -*     *           
Int'l Students                    
Total Students  *             *   
Av 1st-Yr Enroll -*           -+     
Research 
Av Fac Pubs                   
% Faculty Grants       -*           
% Acad Plans -+ -*   -* -*         
Selection 
Carnegie   -*               
Av GRE Scores                   
Count of Statistically Significant Institutional Factors 

  16 8 5 12 11 8 6 11 3 
Note: p<001**, p<05*, p<10+ 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
 
  

Extended time to degree 254



Extended Time to Degree  255 
 
Table 42: Significance of Factors by NRC Field, Biomedical Engineering-

Comparative Literature 
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Measures of Fit 
R Square 0.630 0.531 0.541 0.578 0.659 0.928 0.608 0.763 
F-value 24.790** 8.432** 31.943** 6.087** 25.493** 15.966** 3.682** 13.798** 
Student-level N = 560 304 1,011 196 510 74 118 190 
Socio-Demographic Factors 
Female                 
Marital Status   *   -* * -*     
Dependents *       -+ *     
Approx. Age ** ** ** ** ** ** ** ** 
US or Perm Res -* -+     -**   -+   
Race/Ethnicity     -*         -* 
Student Qualities & Time to Degree Factors 
Yrs. coursework **   ** * ** * + ** 
Yrs. dissertation ** ** ** ** ** ** * ** 
Add'l prof degree *     + -*       
Ed level Father                 
Ed level Mother     *       -*   
Discipline & Institutional Factors 
Public Institution                 
Size Quartile   -+             
Financial Support 
Primary Support   -+   * *     * 
Educational Debt -+       *       
% 1st-Yr Full $$ +               
% Students RA     *           
% Students TA -*               
Support and Training 
Proposal Writing           *     
Travel Support                 
Processes & Procedures 
New Orientation                 
Int'l Orientation   *             
Annual Review         *       
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Program Environment 
URM Faculty      + + *     + 
Female Faculty  -*               
Total Faculty  -*         -+     
URM Students            -+     
Female Students                  
Int'l Students              *   
Total Students  +   **         + 
Av 1st-Yr Enroll     -**           
Research 
Av Fac Pubs             -+   
% Faculty Grants       *     +   
% Acad Plans                 
Selection 
Carnegie         -+     -* 
Av GRE Scores                 
Count of Statistically Significant Institutional Factors 

  12 7 9 8 12 8 8 8 
Note: p<001**, p<05*, p<10+ 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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Table 43: Significance of Factors by NRC Field, Computer Engineering-Forestry 
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Measures of Fit 
R Square 0.890 0.622 0.737 0.568 0.606 0.743 0.641 0.889 n/a 
F-value 6.60** 50.332** 4.955** 8.838** 66.518** 6.351** 2.087* 3.647* n/a 
Student-level N= 49 1,138 97 270 1,590 115 76 48 29 
Socio-Demographic Factors 
Female   *     *         
Marital Status   -*     *   +     
Dependents     -+             
Approx. Age   ** ** ** ** **   *   
US or Perm Res         -**         
Race/Ethnicity   -* -+             
Student Qualities & Time to Degree Factors 
Yrs. coursework   **   ** ** *   *   
Yrs. dissertation * ** ** ** ** ** *     
Add'l prof degree                   
Ed level Father   *     *         
Ed level Mother     -*             
Discipline & Institutional Factors 
Public Institution                   
Size Quartile                   
Financial Support 
Primary Support         **   + +   
Educational Debt   +               
% 1st-Yr Full $$         *         
% Students RA                   
% Students TA -*         -*       
Support and Training 
Proposal Writing                   
Travel Support *       -*         
Processes & Procedures 
New Orientation     +   * -+       
Int'l Orientation                   
Annual Review                   
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Program Environment 
URM Faculty          -*         
Female Faculty                    
Total Faculty                    
URM Students          -+         
Female Students    -* +             
Int'l Students  *                 
Total Students    *               
Av 1st-Yr Enroll   -*               
Research 
Av Fac Pubs -+       -*         
% Faculty Grants           +       
% Acad Plans         +         
Selection 
Carnegie   -*     -*         
Av GRE Scores -+                 
Count of Statistically Significant Institutional Factors 

  6 12 7 3 16 6 3 3 n/a 
Note: p<001**, p<05*, p<10+ 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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Table 44: Significance of Factors by NRC Field, French-Kinesiology 
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Measures of Fit 
R Square 0.835 0.630 0.737 0.870 0.790 0.746 0.543 0.791 
F-value 10.299** 12.811** 7.384** 5.456** 3.969** 18.237** 10.745** 5.785** 
Student-level N = 106 307 131 60 72 252 361 91 
Socio-Demographic Factors 
Female               -* 
Marital Status                 
Dependents           -*     
Approx. Age   ** ** * + ** ** ** 
US or Perm Res -*             -* 
Race/Ethnicity +               
Student Qualities & Time to Degree Factors 
Yrs. coursework * * * +   * **   
Yrs. dissertation ** ** ** ** ** ** ** * 
Add'l prof degree             -*   
Ed level Father   *             
Ed level Mother               -* 
Discipline & Institutional Factors 
Public Institution -*   -+           
Size Quartile -*             -+ 
Financial Support 
Primary Support   *       +     
Educational Debt               * 
% 1st-Yr Full $$                 
% Students RA                 
% Students TA           * *   
Support and Training 
Proposal Writing                 
Travel Support     +       -*   
Processes & Procedures 
New Orientation     *       **   
Int'l Orientation           *     
Annual Review                 
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Program Environment 
URM Faculty                  
Female Faculty  +               
Total Faculty                  
URM Students  -*               
Female Students  *               
Int'l Students      -*           
Total Students  *               
Av 1st-Yr Enroll                 
Research 
Av Fac Pubs -*               
% Faculty Grants +           -*   
% Acad Plans -*               
Selection 
Carnegie             *   
Av GRE Scores *               
Count of Statistically Significant Institutional Factors 

  14 5 7 3 2 7 9 7 
Note: p<001**, p<05*, p<10+ 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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Table 45: Significance of Factors by NRC Field, Materials Science-Nutrition 
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Measures of Fit 
R Square 0.627 0.897 0.611 0.468 0.680 0.528 0.505 0.786 
F-value 21.716** 7.228** 34.762** 11.043** 19.316** 25.229** 5.861** 12.555** 
Student-level N = 502 64 834 488 353 849 243 159 
Socio-Demographic Factors 
Female       +         
Marital Status *           + * 
Dependents         -+   -*   
Approx. Age ** * ** ** ** ** ** ** 
US or Perm Res     -*       -*   
Race/Ethnicity                 
Student Qualities & Time to Degree Factors 
Yrs. coursework ** * ** ** ** **   * 
Yrs. dissertation ** * ** ** ** ** * ** 
Add'l prof degree *         -*     
Ed level Father                 
Ed level Mother                 
Discipline & Institutional Factors 
Public Institution         *     * 
Size Quartile -*               
Financial Support 
Primary Support **   **       +   
Educational Debt             * * 
% 1st-Yr Full $$     -*           
% Students RA   -+ *           
% Students TA -+               
Support and Training 
Proposal Writing     -*   -+       
Travel Support     *           
Processes & Procedures 
New Orientation       +         
Int'l Orientation     +       -+   
Annual Review           *     
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Program Environment 
URM Faculty    +       +     
Female Faculty                  
Total Faculty            + + + 
URM Students                  
Female Students                  
Int'l Students            *     
Total Students  +       *       
Av 1st-Yr Enroll         -* * -*   
Research 
Av Fac Pubs                 
% Faculty Grants     -+           
% Acad Plans       -* -+       
Selection 
Carnegie                 
Av GRE Scores                 
Count of Statistically Significant Institutional Factors 

  9 5 11 6 9 9 10 7 
Note: p<001**, p<05*, p<10+ 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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Table 46: Significance of Factors by NRC Field, Oceanography-Political Science 
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Measures of Fit 
R Square 0.582 0.616 0.582 0.709 0.722 0.617 0.654 0.713 
F-value 3.068** 7.046** 10.384** 27.453** 11.482** 5.762** 6.745** 49.584** 
Student-level N = 112 194 305 430 195 165 160 733 
Socio-Demographic Factors 
Female                 
Marital Status     +           
Dependents       -+ +       
Approx. Age ** ** ** ** ** * ** ** 
US or Perm Res -+   -*           
Race/Ethnicity           -*   -+ 
Student Qualities & Time to Degree Factors 
Yrs. coursework * * ** ** + ** ** ** 
Yrs. dissertation ** * ** ** ** **   ** 
Add'l prof degree         *       
Ed level Father                 
Ed level Mother                 
Discipline & Institutional Factors 
Public Institution                 
Size Quartile *               
Financial Support 
Primary Support   +   * *     * 
Educational Debt   + -+           
% 1st-Yr Full $$       *         
% Students RA     -*   +       
% Students TA -*       *       
Support and Training 
Proposal Writing         +       
Travel Support             -+   
Processes & Procedures 
New Orientation                 
Int'l Orientation                 
Annual Review             *   
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Program Environment 
URM Faculty            + +   
Female Faculty    -*   +       + 
Total Faculty          -+       
URM Students                  
Female Students      *       *   
Int'l Students              *   
Total Students        *     -+   
Av 1st-Yr Enroll             *   
Research 
Av Fac Pubs         -+       
% Faculty Grants             -*   
% Acad Plans                 
Selection 
Carnegie                 
Av GRE Scores         *       
Count of Statistically Significant Institutional Factors 

  6 6 8 8 12 5 10 6 
Note: p<001**, p<05*, p<10+ 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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Table 47: Significance of Factors by NRC Field, Psychology-Theatre 
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Measures of Fit 
R Square 0.681 0.796 0.649 0.780 0.604 0.702 0.677 0.922 
F-value 42.064** 5.100** 9.041** 12.023** 25.370** 11.399** 9.793** 5.479* 
Student-level N = 746 83 212 158 635 210 204 44 
Socio-Demographic Factors 
Female     -+           
Marital Status                 
Dependents         -* + +   
Approx. Age ** * ** ** ** ** ** * 
US or Perm Res     -*     -* -+   
Race/Ethnicity         -*       
Student Qualities & Time to Degree Factors 
Yrs. coursework **     ** ** * **   
Yrs. dissertation **   * ** ** ** **   
Add'l prof degree       *   -+     
Ed level Father                 
Ed level Mother                 
Discipline & Institutional Factors 
Public Institution     + +         
Size Quartile *   -+           
Financial Support 
Primary Support +   * +         
Educational Debt -* * +     *     
% 1st-Yr Full $$                 
% Students RA       -*         
% Students TA +     +         
Support and Training 
Proposal Writing     +           
Travel Support   -+     -*       
Processes & Procedures 
New Orientation             *   
Int'l Orientation   -*         -+   
Annual Review   -* * +         
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Program Environment 
URM Faculty  *       *       
Female Faculty                  
Total Faculty        *         
URM Students  +               
Female Students    -* *           
Int'l Students    -*   *   -+     
Total Students    *     **       
Av 1st-Yr Enroll         -*       
Research 
Av Fac Pubs -+ -+             
% Faculty Grants   *             
% Acad Plans   +             
Selection 
Carnegie   +             
Av GRE Scores       -*         
Count of Statistically Significant Institutional Factors 

  10 12 11 12 9 8 7 1 
Note: p<001**, p<05*, p<10+ 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 
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Factors that impact time to degree by field: Observations 

The analysis from the Sample, ETTD, and Not-ETTD Hierarchical linear models 

already confirms that student and field level factors affect time to degree in doctoral 

programs. The ANOVA tests provide a sense of how each NRC Field is affected by the 

various socio-demographic, individual, and institutional factors, which opens the 

possibilities for evaluation and comparison by programs within each discipline. The 

number of effects attributed to each field ranges from 1-16. The value of the Mean, 

Median, and Mode for the count of significant effects attributed to each field is eight 

factors. The fields with the greatest numbers of factors include: Aerospace Engineering, 

Electrical and Computer Engineering, French and Francophone Language and Literature, 

Animal Sciences, Biomedical Engineering and Bioengineering, Civil and Environmental 

Engineering, Computer Sciences, Physics, Public Affairs, Public Policy and Public 

Administration, and Religion. The fields with the least number of factors include: 

American Studies, Genetics and Genomics, Mathematics, Physiology, Biology/ 

Integrated Biology/ Integrated Biomedical Sciences, Ecology and Evolutionary Biology, 

Entomology, Food Science, German Language and Literature, History, and Theatre and 

Performance Studies. The number of independent variables exceeded the number of 

subjects for Forestry, so an ANOVA test was not generated for that field. 

The ANOVA tests provide a rich and intriguing array of information. Consider, 

for example, Aerospace Engineering and Electrical and Computer Engineering. Sixteen 

different factors produce significant effects on time to degree for these two NRC Fields, 
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the most out of all other fields. For Aerospace Engineering, seven of those factors—new 

graduate student orientation, international student orientation, percent underrepresented 

minority faculty, percent female faculty, percent female students, average first-year 

enrollment, and percent of students with academic plans—have a decreasing effect on 

time to degree. In addition, five of the factors exhibit significance at the p<0.05 level, 

which is a strong indicator of the impact on time to degree. The nine factors that have an 

increasing effect on time to degree—approximate age, years completing coursework, 

years preparing the dissertation, education level of the mother, percent of first-year 

students with full support, percent of students with research assistantships, travel support 

for students, and total number of students enrolled in the program—present quite an array 

of variables to consider. For instance, the significant increasing effect of total number of 

students in the program suggests an area for future research regarding optimal size of 

Aerospace Engineering programs to enhance timely degree completion. Comparatively, 

the decreasing effects of both new graduate student and international student orientations 

suggest that Aerospace Engineering programs are doing something that is positively 

impacting the remainder of the doctoral career. 

In Electrical and Computer Engineering programs, six of the 16 significant 

factors—U.S. citizen or Permanent Resident, travel support for students, percent 

underrepresented minority faculty, percent underrepresented minority students, average 

faculty publications, and Carnegie classification—exhibited decreasing effects on time to 

doctoral degree. The decreasing effects on time to degree that result from increases in 
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underrepresented minority faculty and underrepresented minority students in Electrical 

and Computer Engineering programs suggests an area for future research. Mean times to 

degree for engineering fields in this study are already among the lowest within the 

sample, ranging from 5.47 years in Chemical Engineering to 7.06 years in Operations 

Research, Systems Engineering and Industrial Engineering. Therefore, future research 

needs to evaluate the effects of underrepresented minority faculty and underrepresented 

minority students, both of which are defined by the NRC data as including only non-

Asian minorities, to decrease time to degree. Where travel support for doctoral students 

was an increasing effect for Aerospace Engineering, it decreases time to degree for 

Electrical and Computer Engineering. Being female and marital status both increase time 

to degree for Electrical and Computer Engineering, which suggests changes to the 

number, level, or type of personal support mechanisms may be necessary. 

French and Francophone Language and Literature had 14 factors that produced 

statistically significant effects. Rather than analyze each factor for French as with 

Aerospace Engineering and Electrical and Computer Engineering, I draw attention to the 

finding that percent female faculty has an increasing effect on time to degree in this 

particular field. Biglan (1973b) described the effect of different disciplinary structures, 

such as science and non-science disciplines, on the relationships and interactions of 

students and faculty within an academic program, which would include the role and 

impact of female faculty. The data for this study encompasses 58 different fields, of 

which 38, or 65.5%, are considered science, technology, engineering or mathematics 
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(STEM) disciplines. All of the fields where an increase in the percent female faculty had 

a significant decreasing effect on time to degree occurred in STEM disciplines, three of 

them engineering focused: Aerospace Engineering, Animal Sciences, Biomedical 

Engineering and Bioengineering, and Operations Research, Systems Engineering and 

Industrial Engineering. Further studies might analyze the interactions between female 

faculty, doctoral students, and time to degree for these 58 fields, or using another data 

source, in order to understand the exact relationship between female faculty and time to 

degree relative to field. In addition, further Field specific analyses of the institutional 

factors identified in this study must consider the differences of academic culture, as 

suggested by Biglan (1973b) and Becher (1981). 

Another way to present the ANOVA test results, given the large number of fields, 

is to calculate the instances of significant decreasing and increasing effects as a percent of 

the total number of programs. Table 48 presents those data and a descriptive view of the 

ANOVA tests.  

Table 48: Significant Effects of ANOVA Tests by NRC Field 

Independent Variables: 

% of Fields where 
Factor Effect = a Statistically 
Significant Decrease in TTD 

% of Fields where 
Factor Effect = a Statistically 
Significant Increase in TTD 

Socio-Demographic Factors 
Female 7% 5% 
Marital Status 7% 14% 
Dependents 16% 9% 
Approximate Age at Doctorate 0% 95% 
U.S. Citizen or Permanent 
Resident 25% 0% 

Race/Ethnicity 14% 2% 
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Independent Variables: 

% of Fields where 
Factor Effect = a Statistically 
Significant Decrease in TTD 

% of Fields where 
Factor Effect = a Statistically 
Significant Increase in TTD 

Student Qualities & Time to Degree Factors 
Years of doctoral coursework 0% 77% 
Years preparing dissertation 0% 93% 
Additional professional medical 
or dental degree 9% 9% 

Education level of Father 0% 7% 
Education level of Mother 5% 5% 
Discipline & Institutional Characteristics 
Public Institution 4% 9% 
Program Size Quartile 11% 4% 
Financial Support 
Primary Source of Support 2% 39% 
Incurred Educational Debt 5% 16% 
Percent First-year Students in 
Program with Full Support 2% 7% 

Percent of Students with Research 
Assistantships 5% 9% 

Percent of Students with Teaching 
Assistantships 9% 12% 

Support and Training 
Training in Proposal Writing 9% 7% 
Travel Support for Students 14% 7% 
Processes & Procedures 
New Graduate Student 
Orientation 5% 14% 

International Student Orientation 11% 5% 
Annual Review of Doctoral 
Students 2% 12% 

Program Environment 
Underrepresented Minority 
Faculty in Program 5% 18% 

Female Faculty in Program 7% 5% 
Total Faculty in Program 7% 7% 
Underrepresented Minority 
Students in Program 5% 4% 

Female Students in Program 5% 11% 
International Students in Program 5% 9% 
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Independent Variables: 

% of Fields where 
Factor Effect = a Statistically 
Significant Decrease in TTD 

% of Fields where 
Factor Effect = a Statistically 
Significant Increase in TTD 

Total Students in Program 2% 21% 
Average First-year Program 
Enrollment 12% 4% 

Research 
Average Faculty Publications 12% 0% 
Percent Faculty with Grants 7% 9% 
Percent of Students with 
Academic Plans 12% 4% 

Selection 
Carnegie Classification 9% 4% 
Average Program GRE Scores 4% 4% 
Sources: NSF Survey of Earned Doctorates1 and NRC Assessment of Research Doctorates in the U.S. 

 
Consistent with the Hierarchical linear models, the ANOVA tests of NRC Field 

indicate that approximate age at the award of the doctorate is a statistically significant, 

increasing effect for 95% of the fields. The high percentage of a significant, increasing 

effect of age on time to degree in the ANOVA tests is consistent with the results of every 

Hierarchical linear model calculated for this research. Increases in age, meaning the older 

the doctoral student gets before completing the degree, results in significant, increasing 

effects on time to degree at the p<0.001 level across every Hierarchical linear model. Age 

is perhaps the most inevitable of the “life happens” factors discussed by Abedi and 

Benkin (1987), Berg and Ferber (1983), Lovitts (2008), Nettles and Millett (2006), and 

Spaulding and Rockinson-Szapkiw (2012), which suggests a need for reforms in doctoral 

education to reduce both time to degree and the approximate age at completion for 

greater numbers of students. Similar to the findings regarding approximate age at the 

award of the doctorate, years preparing the dissertation and years completing coursework 
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are not far behind, exhibiting increasing effects in 93% and 77% of fields, respectively. It 

is important to note that the count of significant factors presented in Tables 41-47, and 

the percentages reported in Table 48, reflect only the direction of statistically significant 

effects computed for each NRC Field in isolation, and do not account for the direction or 

influence exhibited by non-significant effects. 

The primary source of support variable significantly increased time to degree for 

39% of NRC Fields, as did the total number of students enrolled in the program by 21%. 

Incurring educational debt significantly increased time to degree for graduates in 16% of 

the NRC Fields. Being a U.S. Citizen or Permanent Resident significantly decreased time 

to degree in 25% of fields, the vast majority of which are science, technology, 

engineering or mathematics (STEM) fields. While having dependents was a statistically 

increasing factor across all of the Hierarchical linear models, it was a significant 

increasing effect in only 9% of the ANOVA tests and a significantly decreasing effect in 

16%. Because the Hierarchical linear models are a more robust test than the ANOVA, I 

am more inclined to trust the results of the former that having dependents, as Nettles and 

Millett (2006) suggest, detracts significantly from time to doctoral degree. I am further 

inclined, in light of the findings from Chapter Four that women with dependents take a 

year longer than men with dependents and two years longer than those without 

dependents, to advocate for future research on how having dependents impacts men and 

women with respect to time to degree. 
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Overall, the ANOVA tests of each NRC Field reveal an array of findings. When 

considered field by field, the effects of student and field level variables have varying 

degrees of impact on elapsed time to doctoral degree. The bottom line, however, is that 

there is evidence that both student and field level factors impact time to degree in 

doctoral programs. 

Summary 

In sum, the study of time to doctoral degree is neither simple nor straightforward. 

In order to unpack the complexities of time to degree and understand the vast array of 

socio-demographic, individual, institutional, disciplinary, cultural, environmental and just 

plain “other” factors, this research relied on a guided theoretical framework. Researchers 

know that many factors—individual, departmental and institutional—have been 

associated with longer time to degree (Isaac et al., 1992; Lovitts 2008; Nettles & Millett, 

2006), and progress toward degree completion (Girves & Wemmerus, 1988; Maher et al., 

2004; Rodwell & Neumann, 2008). Individual student qualities and socio-demographic 

factors influence doctoral retention, attrition, and time to degree (Abedi & Benkin, 1987; 

Golde, 2000; Lovitts, 2001; Seagram et al., 1998). Student financial support, faculty and 

mentoring relationships, peer interaction, socialization, program culture and environment, 

and the research and writing of the dissertation influence time to doctoral degree 

(Gardner 2008; Gardner, 2009a; Girves & Wemmerus, 1988; Isaac et al., 1992; Nettles & 

Millett, 2006). The research for this study employed Hierarchical linear models to test 

nested student and field data against targeted independent variables in each of nine 
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categories: socio-demographic factors, student qualities and time to degree factors, 

discipline and institution factors, financial support factors, support and training factors, 

process and procedure factors, program environment factors, research environment 

factors, and selectivity factors. In addition, the research employed analysis of variance 

tests to evaluate the effects of the same set of targeted independent variables for each of 

the NRC Fields included in the study. Observations regarding each test have been 

discussed throughout this chapter, as have some of the findings. The next chapter offers a 

more comprehensive analysis and discussion of the findings in the context of this study 

and recent literature. 

Finally, although the framework for this research was not constructed using a 

feminist theory lens or orientation, I am intrigued by the findings from the Hierarchical 

ETTD model that can be attributed to women. Being female had a decreasing effect on 

extended time to degree that was statistically significant across all but two of the ETTD 

models. Mother’s education level had decreasing, although non-significant, effect on 

extended time to degree across every Hierarchical ETTD model. And increases in the 

percent of female faculty in a doctoral program had a statistically significant, decreasing 

effect on extended time to degree in both the program environment model (-1.03 years) 

and the full ETTD model (-0.79 years). The findings suggest a need for future research 

that differentiates between genders when analyzing the effects of individual and field 

factors on time to degree and extended time to degree.   
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CHAPTER SIX 
 

Discussion 

The purpose and stated goal of this research was to identify select institutional 

and program characteristics that impact extended time to degree, relative to disciplinary 

field, in doctoral programs. The study is predicated on two notions: first, that only 50% of 

those who enroll in doctoral programs actually complete the degree (Bowen & 

Rudenstine, 1992), a finding that was supported and confirmed as recently as 2011 by 

Ampaw and Jaeger. Second, that among those who do finish, while an increasing trend in 

time to degree observed by Tuckman et al. (1990) more than two decades ago and 

affirmed more recently by Ferrer de Valero (2001) appears to have stabilized (NSF, 2011; 

NSF, 2012), relatively little research has focused on identifying factors and reform 

strategies to reduce time to degree for those who take the longest to complete the 

doctorate, relative to their disciplinary peers. This dissertation sought to fill that gap in 

the literature.  

The theoretical framework for this study was constructed using a three-ringed 

kaleidoscope model. The three rings represent the different constructs and factors which 

have the potential to impact degree progress, the rate of progress, and time to degree of 

doctoral candidates. The center of the kaleidoscope represents the individual qualities of 

the doctoral student, the outer ring represents the socio-demographic characteristics of the 

student, and the center ring represents institutional and program factors. This study 
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focused on the institutional and program factors inside the center ring and the impact of 

those factors, either increasing or decreasing, on extended time to doctoral degree. 

The data for the study were drawn from the Doctorate Records File (DRF) of the 

Survey of Earned Doctorates (SED) under a license agreement with the National Science 

Foundation, and the publicly available information from the National Research Council’s 

(NRC) A Data-based Assessment of Research-Doctorate Programs in the United States. 

SED records from three years—2004, 2005 and 2006—were selected to correspond and 

synchronize with the data collection years for the program-level data of the NRC study. 

After transforming the data and removing records with missing values, the sample 

included 18,545 student records representing 58 different fields. For the purposes of this 

research, extended time to doctoral degree was defined as completion equal to or greater 

than one standard deviation beyond the Mean, relative to the discipline. By defining 

extended time to degree as one standard deviation beyond the Mean, the research allows 

for variation in the distribution of completers within each field. Thus, it is possible to 

identify fields where greater numbers of students complete with or without extended time 

to doctoral degree based on a standardized definition of the point of extended time to 

degree. 

Key findings from the descriptive analysis include apparent associations between 

dependents, race/ethnicity, primary source of support and gender with regard to time to 

degree. Graduates with child dependents had longer time to degree. Black/African 

Americans had the highest rate of extended time to degree, and Black males had the 
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longest time to degree among male domestic graduates. Graduates with extended time to 

degree had the longest average time to degree when their primary source of support was a 

teaching assistantship or fellowship. The observed difference in time to degree between 

men and women was greatest for those who had both extended time to degree and were 

primarily supported by a fellowship or scholarship.  

The Hierarchical ETTD model suggests that both student-level and field-level 

factors affect extended time to doctoral degree. Marital status, dependents, approximate 

age at the award of the doctorate, years spent preparing the dissertation, and an additional 

professional, medical or dental degree are individual factors that impact extended time to 

doctoral degree. Size of doctoral program, primary source of support, educational debt, 

training in proposal writing, the percent of female faculty in the program, and the average 

number of faculty publications represent institutional and program factors with 

significant impacts on extended time to degree. 

Because graduates with extended time to degree do not exist in isolation within 

the academic environment, Hierarchical linear models of the full sample and of those 

graduates without extended time to doctoral degree provide equally meaningful 

information. Some factors did not impact every field, nor did they impact those with and 

without extended time to degree equally. However, certain factors—approximate age at 

award of doctorate, having dependents, years preparing the dissertation, primary source 

of support, educational debt, percent underrepresented minority students, and Carnegie 
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classification—impacted time to degree across all three Hierarchical linear models and 

thereby warrant discussion. 

Approximate age at the award of the doctorate and dependents impacted time to 

degree in every Hierarchical linear model. Holley and Caldwell (2012) recently found 

that relationships between doctoral students and their mentors, which ultimately impact 

time to degree, were influenced by two of the same demographic traits: age and family 

relationships (to use their terminology). Gardner (2009b), Jairam and Kahl (2012), and 

West, Gokalp, Peña, Fischer, and Gupton (2011) reported similar findings regarding 

dependents and families. Jairam and Kahl (2012) found important relationships between 

family and a doctoral candidate’s progress toward degree completion, and Gardner 

(2009b) found that graduate students believed dependents factored heavily into the 

attrition decisions of their peers. West et al. (2011) found that 31% of their participants 

indicated that balancing family responsibilities detracted from their academic pursuits. 

Bolstered by the consistency of the findings in the context of the literature, this study 

confirms that age and dependents impact time to doctoral degree, including extended 

time to doctoral degree. 

Although race/ethnicity was not a significant factor across all three Hierarchical 

linear models, the findings warrant discussion in light of recent research on doctoral 

completion and time to degree. In this study, race/ethnicity affects time to degree in the 

Hierarchical Sample and Not-ETTD models, with significance at the p<0.05 level for 

American Indian/Alaska Natives, Asian Americans and Black/African Americans, the 
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last of these confirming the apparent association that was observed in the descriptive 

statistics. The effect and findings on race/ethnicity appear to support the findings of 

Kniola, Chang and Olsen (2012). Kniola et al. (2012) found that minority students face a 

different set of conditions and constraints when pursuing their doctorates, not the least of 

which includes faculty relationships and access to research resources. Similarly, Kim and 

Otts (2010) found that Black students received fewer research assistantships and were 

disadvantaged with regard to both the research experience and the effect on their time to 

degree. In this study, race/ethnicity was not a significant factor in the Hierarchical ETTD 

model. The finding suggests that future research explore whether the presence of a 

race/ethnicity effect on those with early or average time to degree, but not those with 

extended time to degree, reflects late attrition or completion of underrepresented minority 

students from doctoral programs. While the findings in this study do not provide evidence 

of a race/ethnicity effect on extended time to degree, they are otherwise consistent with 

recent research and confirm that among early and average completers, race/ethnicity 

impacts time to doctoral degree (Kim & Otts, 2010; Kniola et al., 2012). 

The number of years spent preparing the dissertation affects time to degree for all 

doctoral students. Recent literature has not focused specifically on the effect of years 

preparing the dissertation on time to degree or extended time to degree, but a vast body of 

work exists with relevant findings. Both Barnes and Randall (2012) and Benton (2010) 

found that students were not satisfied with the level and depth of information provided by 

their graduate program with regard to degree requirements, expectations, or time to 
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degree. In addition, students wanted greater and earlier access to realistic information 

about degree requirements and faculty expectations regarding average time to degree for 

the doctoral program (Barnes & Randall, 2012; Benton, 2010). Similarly, Gardner (2010) 

found that doctoral students struggled with ambiguity and a lack of understanding 

regarding the phase they were at within their graduate program, particularly the research 

and writing of the dissertation. Cohen (2011) suggests that the best approach to solving 

the problem of ambiguity described by Gardner (2010) is for doctoral students to choose 

a topic early and to develop a solid and achievable plan to complete the dissertation. To 

that end, West et al. (2011) found that peer dissertation groups and a Doctoral Student 

Center aimed at helping students with their writing challenges impacted the sense of 

success and, ultimately, degree completion. Spaulding and Rockinson-Szapkiw (2012) 

found that “delays and challenges associated with the successful completion of the 

dissertation presented some of the greatest obstacles participants needed to overcome” (p. 

207). The findings from this quantitative study complement those of past qualitative 

studies and point to the activities associated with the preparation of the dissertation as a 

critical point for reform in reducing time to degree and extended time to degree in 

doctoral programs.  

The primary source of support and the presence of educational debt are two 

financial support factors that affect time to degree for all doctoral students, with or 

without extended time to degree. These findings are consistent not only with previous 

research as noted throughout this dissertation, but also with recent findings from Kim and 
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Otts (2010). Kim and Otts (2010) found that the type of support a doctoral student 

receives impacts time to degree, noting that effects on time to degree are associated with 

both assistantship and fellowship support. In addition, Kim and Otts (2010) found that 

students in biological sciences, engineering, physical sciences, and education disciplines 

who incurred more than $50,000 in educational debt had faster time to degree. The 

research in this study found that fellowships had a significant decreasing effect on time to 

degree for those with early or average time to degree, but increased time to degree for 

those with extended time to degree. Incurring educational debt was also a significant 

effect in this research for students with and without extended time to degree. The 

similarity of findings support the results of this research that primary source of support 

and educational debt impact time to degree and extended time to degree.  

The results of the three sets of Hierarchical linear models and the NRC Field-level 

ANOVA tests indicate that diversity in the academic environment—across both faculty 

and students with regard to gender, race/ethnicity, and citizenship—impacts time to 

degree. In addition, the results of the ETTD model suggest that the role of the faculty in 

creating an optimal research environment impacts time to degree. Jairam and Kahl (2012) 

suggest that the level of professional and subject-matter feedback and advice faculty 

provide is critical to supporting doctoral students toward degree completion. Similarly, 

Veal, Bull and Miller (2012) found that the effect of the relationships and interactions 

between students and faculty is enduring on student learning and professional 

development, and that diversity of the environment for those interactions is critical. The 
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findings from this study complement extant research by identifying the relationships 

between diverse students, diverse faculty, the research environment, and extended time to 

doctoral degree. 

Recommendations 

Based on the findings of this research, which are grounded in and reinforced by 

extant literature on time to degree, I put forth five recommendations: 

Develop Programs to Support Timely (Dissertation) Writing 

Approximate age at the award of the doctorate, years preparing the dissertation, 

and training in proposal writing affect extended time to doctoral degree. Institutions 

cannot impact the age of doctoral students, nor is it appropriate to discriminate in the 

selection of applicants based on age. Institutions can affect both training in proposal 

writing and years spent preparing the dissertation. Recognizing that training in proposal 

writing was a significant decreasing factor for extended time to degree graduates, I 

recommend that serious consideration be given to enhancing doctoral writing programs 

with foci on proposal writing, grant writing, dissertation writing, and publication 

practices relative to the discipline. In line with a suggestion from Cohen (2011) and in 

close collaboration with the faculty, enhanced writing programs—whether institutionally 

provided or departmentally based—can help doctoral students identify a dissertation topic 

and begin to write about their area of study as early as possible. 

Writing is a process, but it is also a measurable product. However the student and 

faculty define the writing milestones of the dissertation—5 pages, one section, two 
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chapters—the goals and steps need to be specifically outlined in writing through an 

individual development or research plan. Furthermore, adoption of a “just-in-time” 

orientation or training strategy as suggested by Di Pierro (2012) may help to transition 

doctoral students more readily into and through the different phases of the graduate 

program. A “just-in-time” approach breaks extra-curricular subject matter into smaller, 

more targeted sessions that provide students with specific coaching at a precise phase of 

the doctoral program (Di Pierro, 2012). Because “just-in-time” training concentrates on 

only a few issues with each session, students learn about topics that are relevant and 

matter to them at that time, which limits information overload and encourages student 

success. If institutions enhanced doctoral writing programs through the addition of “just-

in-time” or similar training sessions, such opportunities could presumably be integrated 

into students’ individual development or research plans which has the added benefit of 

increased clarity for the student with regard to academic milestones and progress (Barnes 

& Randall, 2012; Benton, 2010; Gardner, 2010). Therefore, enhanced doctoral writing 

programs and/or the inclusion of such training on individual development or research 

plans would represent active intervention(s) on the part of institutions and doctoral 

programs to reduce time to degree and extended time to degree.  

Conduct Additional Research on Diversity and Extended Time to Degree 

Inclusivity and diversity of students and faculty in the academic setting are critical 

to creating an optimal environment for research and other scholarly pursuits (Brazziel & 

Brazziel, 1987; Ehrenberg & Mavros, 1995; Ellis, 2001; Kim & Otts, 2010; Kniola et al., 
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2012; Mason & Goulden, 2002; Nettles, 1990a; Nettles, 1990b; Nettles & Millett, 2006). 

Institutions cannot impact the race/ethnicity of doctoral students, nor is it appropriate to 

discriminate in the selection of applicants based on socio-demographic characteristics. 

Institutions can take steps to support and enhance diversity in the program environment. 

Several of the findings from this study suggest a need for additional research to inform 

interventions aimed at supporting diversity in the program environment.  

This study found a significant increasing effect of race/ethnicity on time to degree 

for American Indian/Alaskan Natives, Asian Americans, and Black/African Americans 

with early or average time to degree, but significant effects were not observed among any 

race/ethnicity groups for those with extended time to degree. In addition, this study found 

that each increase in the percentage of underrepresented minority students in the program 

environment resulted in a significant increasing effect of 0.918 years on extended time to 

degree. The combination of effects for those with extended time to degree is not 

immediately indicative of a problem. The former could mean that a student’s 

race/ethnicity does not positively or negatively impact extended time to degree. The latter 

is troubling because it suggests that greater numbers of underrepresented minority 

students detract from timely degree progress for those with extended time to degree. 

Considered together, the findings suggest the existence of a more complex problem with 

regard to underrepresented minority students and extended time to degree. Recognizing 

that race/ethnicity had a statistically significant increasing effect on time to degree for 

those with early or average time to degree, but not those with extended time to degree, 
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and that increases in the student diversity of the program environment increased extended 

time to degree, I recommend serious consideration be given to additional research on the 

factors associated with attrition, degree completion and extended time to degree for 

underrepresented minority students. 

Develop Programs for Graduate Student Parents 

Students from virtually every stage of adult life enroll in graduate programs. 

Many of them are or will become parents during the course of their doctoral degree. 

Institutions cannot impact the parental status or family planning decisions of doctoral 

students, nor is it appropriate to discriminate in the selection of applicants based on 

current or potential parental status. Institutions can affect the culture and climate of 

support experienced by doctoral student parents. Recognizing that dependents affect the 

academic pursuits of men, women, domestic and international doctoral students alike, and 

that having dependents was a statistically significant increasing effect on time to degree 

across every Hierarchical linear model in this study, I recommend that serious 

consideration be given to three possible interventions: inclusion of dependents as a topic 

in advising discussions, institutional maternity/paternity policies, and institutional 

dependent care policies. 

Individuals with children complete the doctoral degree every year, and as the 

descriptive statistics in this study demonstrate, they do so with and without extended time 

to degree. Mason and Ekman (2007) found that pregnancy and child-rearing during 

graduate school delayed degree completion for women and impacted women’s academic 
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careers. Furthermore, female graduate students with children feared they would be denied 

academic and professional opportunities by faculty who perceived that as mothers, the 

women would be less likely to succeed (Mason & Ekman, 2007). Having children does 

not need to be the cause of attrition (Gardner, 2010) or the reason behind longer time to 

degree (Nettles & Millett, 2006). This study’s finding of a statistically significant, 

increasing effect of dependents on time to degree suggests a need for a shift in the 

academic climate away from the “no children allowed” atmosphere described by Mason 

and Ekman (2007, p. 15) toward a culture where consideration of dependents is part of 

the mentoring and advising dialogue. This is not to suggest that the amount of time for 

each milestone be extended, necessarily. Rather, if a student—male or female—is 

expecting or is already a parent, the advisor and advisee might discuss if adjustments 

need to be made to the individual development plan, research plan, or dissertation writing 

plan. Integration of dependents into the advising dialogue represents an active 

intervention on the part of institutions and faculty to shift the culture, to raise the 

cognizance by students and faculty regarding the impact of dependents on time to degree, 

and to preserve the integrity of academic plans designed to help reduce time to degree 

and extended time to degree. 

As noted by Mason and Ekman (2007), the years of graduate school often 

coincide with the years when many individuals begin and raise families. The research for 

this study does not delineate whether the statistically significant increasing effect of 

dependents on time to degree is associated with the number or ages of the dependents, the 
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time attributed to parenting, the costs associated with child-rearing, or some other set of 

factors. Future research is needed to explore the nature and sources of the effect of 

dependents on time to degree. In the interim, I present a set of policy-driven interventions 

designed to support timely degree completion for doctoral student parents: 

maternity/paternity and dependent care policies. 

Many institutions have established maternity/paternity and/or dependent care 

policies for graduate students. The specific objectives of maternity/paternity policies are 

uniquely defined by each institution and reflect the range of services and/or options 

afforded to a new graduate student parent. For instance, a maternity/paternity policy may 

specify whether the leave of absence is paid or unpaid, the permitted length of leave, and 

the effect of leave on academic requirements including the time to degree clock. The 

absence of a maternity/paternity policy suggests that multiple stakeholders—graduate 

students, the faculty, graduate programs and the institution—are left without guidance 

regarding equitable accommodation of the student. The scale, cost to the institution, and 

impact of graduate student maternity/paternity leave understandably depend on how the 

policy is defined, as well as the implementation and use of the policy by graduate 

students. A clearly defined maternity/paternity policy aimed at supporting the continued 

academic progress of doctoral students represents an active intervention on the part of 

institutions to support and accommodate the time needs of new graduate student parents, 

and ideally helps to reduce time to degree and extended time to degree. 
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While a clearly defined maternity/paternity policy addresses the time needs of 

new graduate student parents, a dependent care program or policy responds to the strain 

of childcare expenses on graduate student resources. The cost of dependent care varies 

widely. If the financial strain of dependent care limits the financial resources of a 

graduate student, then time and attention may be diverted away from the student’s 

academic pursuits, which negatively impacts time to degree. A program that offers a 

nominal grant, subsidy, or reimbursement to defray a portion of dependent care costs 

demonstrates support for graduate student parents. The scale, cost to the institution, and 

impact of a dependent care program for graduate students depends on how the policy is 

defined, the level and type of support offered, and effectiveness of the implementation 

and use of the program by graduate students. A clearly defined dependent care policy 

aimed at reducing the financial constraints of doctoral student parents represents an active 

intervention on the part of institutions to support and accommodate the financial needs of 

new graduate student parents, and ideally helps to reduce time to degree and extended 

time to degree. 

Reorganize Doctoral Student Financial Support Mechanisms 

Funding graduate students is expensive. The level and type of financial support 

graduate students receive impacts not only the livelihood of the student during his or her 

doctoral career, but also time to degree. Institutions, graduate programs, and faculty can 

affect the levels and types of financial support distributed to graduate students. 

Fellowships are perhaps one of the most expensive forms of support for the institution 
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because the student typically receives tuition, fees and a stipend, but does not have a 

requisite assistantship responsibility. This study found that fellowship support had a 

significant decreasing effect on time to degree for those with early or average time to 

degree, and a slight non-significant, increasing effect on those with extended time to 

degree. Teaching and research assistantships are used by many institutions and doctoral 

programs to balance the training and support needs of the student with the instructional 

and research needs of the institution, program and faculty. This study found that teaching 

and research assistantships had decreasing, non-significant effects on those with early or 

average time to degree, while other assistantship types had greater decreasing, non-

significant effect on those with extended time to degree. Recognizing this study’s 

significant findings regarding financial support and time to degree, paired with the 

findings on the negative effect of years preparing the dissertation on time to degree, I 

recommend that serious consideration be given to reorganizing financial support so that 

students receive greater support and funding during the dissertation writing phase of the 

doctoral program. In addition, I recommend that institutions, graduate programs and 

faculty utilize the previously recommended writing programs to encourage more doctoral 

students to apply for extramural fellowships, scholarships and grants. Extramural awards 

from prestigious organizations offer a range of funding to support doctoral students from 

full tuition and fees to the expenses associated with conducting research. Efforts to 

prioritize financial support for doctoral students during the dissertation writing phase and 

to increase efforts to support extramural fellowship applications represent active 
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interventions on the part of institutions and doctoral programs to maximize financial 

support for doctoral students to reduce time to degree and extended time to degree. 

Establish Program-level Review of Time to Degree 

One of the central tenets of this research was the importance and distinction of 

field in the analysis. Mean time to degree across all disciplines is 6.99 years according to 

this research, but that number is not meaningful in a field where average time to degree 

differs. The study incorporated Hierarchical linear models to analyze student data nested 

within fields, which allowed the intercept for each field to function independently. The 

results of the Hierarchical linear models helped to define the effects of institutional and 

program factors on time to degree, but did not produce field-specific results. In order to 

achieve field-specific results, analysis of variance tests based on the full Hierarchical 

linear model were conducted for 57 of the 58 fields—recall that the number of subjects in 

Forestry was too small for the ANOVA test to converge. Whether using the results of the 

tests conducted for this study or performing a completely independent analysis, I strongly 

recommend that graduate programs seek opportunities to measure the effectiveness of 

their academic, financial, programmatic, and support programs in the context of the 

discipline. In addition, I recommend that institutions work with campus institutional 

researchers and graduate program faculty to generate reports of time to degree and other 

academic metrics for review on an annual basis. Although not intended to be as 

comprehensive as a full program review, which typically occurs every 5-10 years, an 

annual review of student progress will give the institution and program a framework 
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within which to identify problems and seek opportunities to keep students from falling 

into the traps of extended time to doctoral degree. 

Summary 

This dissertation has taken a long time. The road it has travelled has been wrought 

with many of the same challenges identified by this very research. But it is done and the 

experience of preparing it has been invaluable. It started because I wanted to understand 

why “time to doctoral degree has increased consistently in American universities since 

1967, in some fields by as much as two years” (Ferrer de Valero, 2001, p. 341). 

Understanding the factors that impact time to doctoral degree is complex. Financial 

support, program and research environments, and training all impact time to degree. 

Socio-demographic and individual characteristics impact time to degree. Unlike previous 

research, this study evaluated the institutional factors that affect time to degree for not 

only a sample of the population, but for those graduates within the population who had 

extended time to degree relative to their disciplinary peers. 

The recommendations outlined in this dissertation, which are based on the study 

findings, are aimed at improving the culture and climate of doctoral education for all 

graduate students. More specifically, these recommendations seek to support current and 

future students who may be headed toward extended time to doctoral degree by outlining 

institutional intervention strategies aimed at reducing the time required to complete the 

doctoral degree. The proposed interventions, if adopted by institutions and doctoral 

programs, will not reduce time to degree or eliminate extended time to degree for all 
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students, but careful attention to the institutional and program factors addressed in this 

dissertation could decrease time to degree and improve the overall experience for many 

doctoral students. 

 

Here are the final words of PhreD!!!1 

 

 

 

                                                 
1 The use of NSF data does not imply NSF endorsement of either the research methods or the conclusions 
contained in this report. 
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