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ABSTRACT OF THE DISSERTATION 

 

PhD Students: Persistence or Peril? 

 

By 

 

Sarah Christine Bach 

 

Doctor of Philosophy in Social Ecology 

 

 University of California, Irvine, 2017 

 

Chancellor’s Professor, John R. Hipp, Chair 

 

 

This project sought to understand how psychological hardiness is related to graduate students’ 

ability to perform, with a focus on group differences. The sample participants for this project 

were PhD students at UCI solicited through electronic communication by the Graduate Student 

division to participate in an online survey as well as an interview. The survey data collected 

consisted of questions that captured stress and strain levels, demographic variables such as age, 

first generation college student status, and race/ethnicity, as well as questions regarding social 

support, coping mechanisms, well-being, advisor and department support as well as future 

funding-anxiety. The model was then tested to conclude if 1. Hardiness moderates the strain 

derived from stress that affects performance outcomes for students. The findings for the full 

model tested supported the overall measures for a strong hardiness framework, such that social 

supports, engaged and distracted coping mechanisms, and well-being are all highly statistically 

related to hardiness. Furthermore, as theorized, stress is highly predictive of strain. However, the 

hypothesis that hardiness serves as a buffer of strain on performance for PhD students, was not 

supported. Rather, grittiness was found to positively predict performance for students in the later 

stages of their academic career. Parent educational attainment also positively predicted 

performance for this group of students. In interviews, student mothers used identifiable language 
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to illuminate how the three C’s of hardiness are incorporated into their daily lives. Also, age had 

a non-linear effect on performance for students such that the predicted age at which students 

peak in their performance level is 33, and tend to decrease in their performance every year 

thereafter. Results also indicated that there is an interaction effect for men with children as they 

get older such that while younger men with children appear to have higher levels of performance, 

it drops over time, and conversely, younger men without children, while starting at a lower level, 

steadily increase their level of performance through adulthood, and eventually surpass their 

counterparts at around age 37. Further work to parse out differences among subgroups of PhD 

students to determine appropriate supports is recommended.
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CHAPTER 1: INTRODUCTION  

Why do some students defy the odds and succeed in graduate school? Attrition rates in 

the U.S. can be as high as 70% in some fields, and it is well known that women and minorities 

have a tougher time completing a PhD track than students who fit the heteronormative, white, 

male profile (Nettles & Millet, 2006; Schmidt, 2008). What’s more is that students at the most 

prestigious schools have lower success rates than those at lower tiered institutions. In all, the 

least support is given to the most able (Tinto, 2012). Financial support for graduate students 

wanes at a difficult phase during both their academic careers and life stages. Comparatively, at 

the undergraduate level, parental and governmental support is typically more plentiful, while 

personal responsibilities remain minimal. At the opposite end of the continuum, a tenure track 

academic receives a paycheck that sustains an individual who may also be caring for a family. 

Being sandwiched between these two academic places makes graduate school particularly 

difficult to complete and even more so for some subgroups (Tinto, 2012; Council of Graduate 

Schools, 2008).  

As mentioned, women have a tougher time in graduate school, and although there have 

been great strides over the last century to improve gender relations in the workplace and society 

in general, the often-viewed meritocratic institution of academia (Elg & Jonnergard, 2010) is still 

gendered by a dominant masculine culture (Elg & Jonnergard, 2010; Brown & Watson, 2010; 

Mason, Wolfinger, & Goulden, 2013; Lynch 2008, Johnson, Lee & Green, 2000; White 2004; 

Thanacoody, Bartram, Barker, & Jacobs, (2006). ). It is well known that in recent years women 

have been entering higher education in greater numbers than men (van Anders, 2004), and even 

graduating at greater rates (Mason et. al., 2013). At the graduate level women are making gains 

especially in fields such as law and medicine. However, they are not achieving parity in other 
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fields. Women only earn 28% of the graduate degrees in the physical sciences, computer, and 

math departments (Mason et. al., 2013). It has been found that at all stages of academia women 

leak out of the pipeline (White, 2004; Nerad & Cerny, 1999) and are less likely to pursue higher 

education due to familial responsibilities (AAUP 2004; Spain & Bianchi 1996; Valian 1998). If 

they do pursue and finish graduate school, women still often leak out the pool of academics for 

job placement because of family responsibilities and childcare (Wolfinger, Mason, & Goulden, 

2008). In fact, the difference between female graduate degree holders and those who obtain jobs 

in the profession is 33%-28% (Spalter-Roth & Kennelly, 2004). These leaks are associated with 

women’s negative perceptions about academia being family friendly (van Anders, 2004; Mason, 

Goulden & Frasch,2006). 

Among some of the subgroups that struggle are women with children since they face 

additional obstacles including role conflict between their mother and student identities as well as 

the practicalities associated with childcare. This project examines the critical role of persistence 

among graduate students. In general, few studies have explored graduate student persistence 

(Tinto, 2012) and gender or other subgroup differences, and even less have investigated 

persistence in student mothers, since their category is not accounted for in any standardized 

manner (Springer & Parker, 2009; Brown & Watson, 2010). Therefore, experiences of 

nontraditional students, minority experiences and gender equity is important to study in higher 

education in order to assess differences between groups to potentially mitigate attrition through 

institutional intervention. (Kurtz-Costes, Andrews-Hemke, & Ulku-Steiner 2006).  

Review of the literature suggests there are critical external factors influencing attrition 

rates for PhD students: ability to socialize into graduate school, departmental culture, financial 

resources, family support, and role of advisors, age, race, and ethnicity are all factors. It has 
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already been established and documented that students possess the intellectual abilities to finish 

their doctoral studies; thus, intelligence is not a likely factor in departure (Bernstein, 2011). By 

controlling for external factors, it is possible to pinpoint the relevance of interior psychological 

characteristics of hardiness in doctoral degree persistence, and whether or not these factors play a 

role in performance levels.  Furthermore, does hardiness aid individuals who vary in their age, 

parental status or financial resources?  This dissertation analyzed this crucial influence of the 

psychological characteristics of hardiness on graduate student performance to fill a gap in our 

understanding of graduate student performance since while these factors are often studied at the 

baccalaureate level and even the Professoriate, they are still understudied at the level of PhD 

student.  

The literature has also focused on theories that outline how graduate students need to 

socialize for success, as well as some of the structural impediments to persistence such as 

financial circumstances, supportive mentoring, and family/work balance. While these 

explanations provide frameworks, and understanding for the experiences of many graduate 

students, they do not incorporate individuals outside the archetypical graduate student such as 

nontraditional students who may be older or women of color, or student mothers because there 

are particular logistical impediments that women with children face that do not afford them the 

same opportunities to socialize through peer interactions, advisor/mentee relationships, and/or 

attending conferences. Compounding the financial insecurity graduate students face is the stress 

associated with navigating a dual identity as both a student and teacher, unlike that of an 

undergraduate who is solely a student or that of an instructor who is solely a teacher. Female 

graduate students, may also be navigating the newfound role of a mother and/or wife, since the 

median age for graduation for females is 33.6 (Spalter-Roth & Kennelly, 2006).. This median 
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age is the upper end of reproductive years, because first time mothers over 35 are considered 

high-risk and more likely to have complications and require a cesarean (Eunice Kennedy Shriver 

National Institute of Child Health & Human Development, 2007).  

Statement of the Problem 

 As mentioned, a factor not before investigated regarding the success or lack thereof for 

graduate students is their individual psychological attributes that might aid them in their 

performance and persevering to attain their degree, perhaps even compensating for the 

difficulties they face to fully socialize into their graduate student role. Certain characteristics, 

such as hardiness, which measures how much an individual is able to thrive during stressful 

situations (Maddi, 2002), and grittiness, which measures how apt an individual is to achieve a 

long-term goal (Duckworth, 2007), might help explain some of the differences among the degree 

attainment and departure noted in female graduate students. While there have been studies 

assessing these psychological constructs, as predictors of performance for college students 

(Maddi 2009) and the moderating effects of hardiness on stressors for newly minted tenure track 

academic professionals (Lease, 1999), there is a dearth of knowledge regarding how these 

psychological constructs may aid graduate students, particularly subpopulations, in their efforts 

to forge forward and gain their degree.  

Recently the importance of persistence has been recognized for female doctoral students’ 

psychological stamina in STEM fields and has garnered healthy grants from the NIH. Bernstein 

(2011) has launched, with much success, an online interactive program available to the public, 

specifically tailored to female STEM doctoral students called CareerWISE. Approaches like this 

that target specific groups acknowledges that to lower attrition rates a one size fits all approach is 

not always appropriate. And while it is important to focus on women in STEM fields since there 
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are so few to begin with (Bernstein, 2011), any existing and previously tested programs that 

achieves results among similar groups should be valued and utilized.  

Furthermore, although the proportion of STEM doctoral female students is low, the 

cumulative ten-year Ph.D. completion rate is not much different than it is in other fields for 

women. In fact, the Humanities, Math and Physical Sciences rates are equal (52%), and the 

Social Sciences are only one percentage point higher (57%) than both Engineering (56%) and the 

Life Sciences (56%) for women (Council of Graduate Schools, 2008). Therefore, concerted 

efforts to measure and improve students’ hardiness skills across fields is important. In fact, 

Harditraining to further develop hardiness attitudes may potentially benefit subgroups such as 

females in general more than males since in Maddi et al’s (2009) study of undergraduates, 

HARDI training, for reasons not clear, had a more pronounced and longer lasting effect on GPA 

for females than for males. 

The purpose and significance of the study and relevance to the field 

By working to understand how PhD students in various subgroups faire, institutions will 

understand how to reduce attrition rates, and increase the performance, and success of their 

students. Finding passionate PhD students is not a problem as some of the qualitative studies 

report that student moms, for instance, have an intense “love of research” (Kurtz-Costes et al., 

2006). Keeping them from leaving is more difficult. For instance, many females feel they are 

“lucky” to have an emotionally and financially supportive spouse (Lynch, 2008), which helps 

navigate the years of low income and long study hours but there are many who are “unlucky”, 

and because of familial or economic pressure, may end up leaking out of the academic pipeline.  

Furthermore, while in private student mothers view themselves as a blended identity of 

student and mother, in the public sphere they often downplay their dual identity by practicing 
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“mothering invisibility” when engaging in a student context, and “academic invisibility” when 

engaging in a private domain context. This identity management is performed so that they feel 

they are accepted in each sphere (Lynch, 2008). Unfortunately, the practice of sustaining dual 

identities adds a layer of stress that could undermine student mothers’ motivation to persist 

(Mills 1959 as cited in Lynch 2008). While other more traditional graduate students are in the 

midst of transitioning from student to professional, student mothers may be expending energy 

balancing their dichotomous identities rather than emerging as an academic. This may compound 

their identity stresses to result in a further deficit of a sense of identity. Examination into how 

these women pursue and achieve such lofty goals in the face of stress associated with role 

conflict will help to fill in the gaps in our current understanding for this group.  

The institution of education has been widely researched and policy changes are often 

made based on the research looking at how to mitigate student departure at the high school and 

undergraduate levels, but less so at higher academic levels. The resounding mantra of the studies 

on graduate students is that attrition rates are extremely high and something should be done to 

decrease their occurrence. In strict economic terms, every year of graduate study at a public 

research institution represents approximately $100,000 of resources per student, much of which 

comes from public funds. Many students do not leave in the first year or two, but trickle out 

slowly over their 3rd through 10th years. Only in computer science do a majority of students who 

leave do so by their third or fourth year, which still represents an investment on average of $300-

400,000 dollars. And although a student may leave with a Master’s degree, one might argue that 

a Master’s degree should not warrant such a large financial investment. Furthermore, while many 

students become productive members of society after departure, their initial goal of attaining a 

degree that would include them in the elite minority of 2% of individuals in the U.S., is never 
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realized. With the average rate of departure at 50%, this represents an enormous financial and 

competitive loss to society.  Learning about the psychology for how and why students stay and 

perform will give administrators a deeper understanding for why and how they leave.  

Research questions  

Are determinants such as department support, advisor support, funding anxiety strain, and 

demographic vulnerabilities associated with PhD students’ level of performance? Do 

psychological factors such as hardiness and grittiness have a relationship to graduate students’ 

performance in graduate school? Do these psychological constructs moderate the strain students 

experience from stress.  

Assumptions and limitations of the study 

 In this dissertation research I have made a number of assumptions. First, I have made the 

assumption that the literature is correct in its determination that some groups, particularly 

women, and minorities struggle more in graduate degree attainment. For women, this is 

sometimes due to familial obligations. I was able to test this assumption since I had a diverse 

sample of students.  

 There were some limitations to this research. Because the participants in the survey were 

self-selected there is the potential that those that did not participate may hold some characteristic 

that cannot be controlled for, potentially rendering findings less valid and generalizable.  

Operational definitions used in the study: 

 The psychological constructs in this study, hardiness, developed by Maddi (2012), and 

grittiness developed by Duckworth (2007), were each measured through a series of questions. 

Both have been utilized to measure persistence to achieve a goal, and performance in academic 

settings, but up until now, graduate students have not been studied. Performance was 
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operationalized in this study by an index of factors including whether a student taught courses on 

their own, received any fellowships and/or grants, passed his or her comprehensive exams, 

published articles as single authors or co-authors if at all, and attended event such as brownbag 

events, and presented at conferences.   

Other measures relevant to the study were coping skills, social support, overall well-

being, stress, and strain. These are explained in further detail in the methods section. Finally, the 

term “vulnerabilities” are measured through questions to determine indicators that may play a 

part in a student’s ability to persist, such as first-generation college student status, age, 

race/ethnicity, income, marital status, gender, department affiliation, parent status, outside work, 

etc. These are also described further in the methods section. 
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CHAPTER 2: LITERATURE REVIEW 

A literature review of the topic reveals twelve critical factors that are important to 

examine for understanding the graduate student experience. In this review, the main focus is on 

how factors affect some specific subgroups such as parents, minorities, or older students, while 

recognizing and paying heed to the reality that many affect all groups.  

Environmental factors 

Environmental factors have been found to play a role in graduate student attrition (Lynch, 

2008; Brown & Watson, Mason et al., 2013; Elg & Jonnergard, 2010). For instance, Springer 

and Parker (2009) surveyed graduate directors in 60 sociology departments at top universities to 

find what supports were in place for graduate student parents. They discovered that 

unfortunately, the directors were not cognizant of the resources available and instead handled 

cases individually. Without clear institutional supports (Mason et al., 2013 suggests they be 

called entitlements) in place, students are left in a precarious position that leaves them vulnerable 

to the discretion of individual administrators who are most likely ignorant of how they should be 

helping their students. The reasons for this lack of understanding might stem from the view that 

masculinity remains the prevailing cultural paradigm which promotes the notion of an “ideal 

worker,” looking unfavorably upon other groups of graduate students (Kurtz-Costes et al.,2006), 

especially those who begin families during graduate study (Mason et al., 2013). This cultural 

understanding inculcates the structure of academia in such a way that promotes the formation of 

barriers for women whether they are older, straight, queer, and/or women of color, and the 

creation of leaks in the pipeline (Brown & Watson 2010 and White 2004). The lack of structural 

support for these and other minority subgroups has created “new and intensified personal 

dilemmas and social conflicts” that undermine efforts to achieve equity (p. 595, Lynch, 2008). 
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Because the built environment of universities typically lacks the amenities commonly found in 

other public places for parents such as changing tables in restrooms, high chairs, play areas, 

ramps for strollers, parking spots specifically set aside for families, and/or lactation rooms, 

Springer and Parker (2009) suggest that even the physical structure of the institution produces 

the view that children and their parents are unwelcome. 

Financial support 

Financial support plays a large role in graduate student success (Springer & Parker, 2009; 

Gardner & Barnes, 2007)).  Kurtz-Costes et al., (2006) found that anxiety regarding funding was 

attributed to student’s current underpay, concern about future help, current debt and worries over 

not having enough to meet emergency needs. Ostrove, Stewart, and Curtin (2011) found that 

class amplifies financial difficulties because support does not alleviate previously acquired 

economic debts. Indeed, after surveying thousands of graduate students in the University of 

California system, Mason et al., (2013) found that the second most cited reason for not having 

children was finances. This is troublesome especially for women because the temporal trajectory 

of schooling required to attain a Ph.D. is lock step with the biological reproductive clock and 

there are no financial support systems currently in place to guide women’s decisions about when 

is best to have children.  (Kurtz-Costes et al., 2006). While van Anders (2004) found that men 

and women did not differ in their financial concerns regarding their decision to “pursue an 

academic career”, Kurtz-Costes et al., (2006) found that “older females with partners with stable 

incomes” had less financial insecurity than others. This confirms Lynch’s (2008) finding that 

mothers who had a husband who provided economic support during their studies considered 

themselves “lucky”. Women in less privileged circumstances may have already leaked out or 

delayed starting a family temporarily, even permanently. Women with children are less 
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represented than men with children at the undergraduate level, graduate level (van Anders, 2004) 

and the professoriate (Mason et al., 2013).  

Tinto (2012) suggests another issue that creates financial stress for all students is that 

PhD programs are front loaded with financial packages that leave students scrambling at the 

dissertation stage when they most need the support, but ironically have the most difficulty 

finding it. Tinto suggests that fellowships and research assistanceships rather than teaching 

assistanceships which require more time would be more valuable to students in the latter 

dissertation stage. Lynch (2008) found in a sample of student mothers that they needed to rely on 

their individual resources and often ended up taking low paying jobs to mitigate expenses for 

childcare, health care, and tuition. These side jobs also take precious time away from their 

dedication to completing research. Over 80% of Lynch’s sample also resorted to loans, and debt 

from such loans has been shown to incur stress (Kurtz-Costes et al., 2006).  

Socialization 

   Socialization into graduate school has been found to be paramount to student success 

(Tinto, 2012; Gardner & Barnes, 2007). Extending Astin’s (1984) concept of undergraduate 

student involvement as an important aspect of socialization to graduate students by defining it as 

a student’s involvement at the departmental and national level, Gardner and Barnes (2007) found 

conference attendance to be a critical component of future professional success. Interestingly, 

although there was one older father in Gardner and Barnes’ sample who cited full-time career 

status and family obligations as impediments to his attendance, there were no mothers present in 

their sample. In another study by Brown and Watson (2010), student mothers were interviewed 

about their experiences and were found to be unable to attend conferences regularly, if at all, and 

that nonattendance increased feelings of alienation from student culture for these student 
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mothers. This suggests that their level of involvement at the national level, an important aspect 

of socialization, is compromised. Involvement at the departmental level via brown bag seminars 

and participation in departmental graduate student organizations was found by Gardner (2008) in 

another study to help students assimilate into their discipline. It is not clear whether student 

mothers have difficulty socializing through involvement at the departmental levels, but one 

promising finding by Lynch (2008) found that they were able to take advantage of Teaching 

assistant positions and professionally socialize for valuable contact with faculty. Although 

undoubtedly all graduate students utilize appointments they are given, student mothers who 

persist and succeed must rely on maximizing their limited interactions.  

Another factor suggested to be important to how well a student socializes is whether they 

have part-time or full-time status. Tinto (2012) suggests that part-time status may contribute to a 

lack of socialization because it separates students from interfacing with intellectual and social 

life to the same degree as full-time students. Unfortunately, part-time status is especially 

important for student mothers, who have competing familial responsibilities. Part-time status 

following birth may be critical for new mothers so that they have time to adequately recuperate 

physically as well as gain comfort in their new roles (Lynch, 2008). Unfortunately, these factors 

create layers of difficulty for student mothers because part-time status may also increase 

financial struggle. Being a mother may impact various factors that aid or hinder a student’s 

ability to persist, thus accumulating into disadvantages as Clark and Corcoran (1986) found 

regarding female faculty’s ability to professionally socialize.  

Departmental climate 

 While research at the undergraduate level typically compares cultural and/or climate 

differences at universities, several researchers have concluded this is not the appropriate unit of 
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analysis at the graduate level because the type of culture at the departmental level alone is more 

influential to whether a student persists (Berelson, 1960; Golde, 2005; Lovitts, 2001; Nerad & 

Miller, 1996; Tinto, 2012; Becher and Trowler, 2001). Furthermore, how well a student 

socializes into their department is more important than socializing into the larger university 

culture (Tinto, 2012; Gardner and Barnes, 2007; Becher and Trowler, 2001).  

Particularly important for female graduate students is the ratio of mothers among faculty. 

For instance, Mason et al., (2013) found that 46% of women viewed academia as family-friendly 

in departments where faculty commonly had children, versus only 12% of women who saw 

academia as friendly to families in departments without faculty mothers.  Exactly how much 

departmental differences matter to the experiences of graduate student mothers is still not 

completely clear. Unfortunately, the answer may simply be that most departments are not 

particularly skilled when it comes to supporting student mothers, and the rest are very bad. For 

instance, Springer and Parker (2009) surveyed the knowledge of support for student parents 

among graduate directors in over 60 top sociology departments. The hypothesis was that 

sociology departments might be particularly sensitive to issues regarding gender and family 

because of their high percentages of female graduate students, faculty, and therefore, potentially, 

mothers. Dismally, the knowledge base was profoundly lacking in even the most general topics 

among graduate directors across the board.  

Therefore, while sociology may rank in the “not particularly skilled at supporting student 

mothers” category, the bench sciences would probably rank in the “very bad” category since 

around the clock lab hours based on seniority are the norm (Mason et al., 2013), exerting obvious 

constraints on student mothers’ abilities to participate. Moreover, Lynch (2008) researched 
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graduate student mothers’ experiences in eighteen different disciplines and found that the 

mothers felt isolated when there were no other student mothers in their department. 

Discrimination 

Conflicting evidence has been found regarding discrimination as a barrier for minorities 

and women academics (van Anders, 2004). For instance, Monroe, Ozyurt, Wrigley, and 

Alexander (2008), found subtle forms of discrimination for women academics already in 

university positions. These subtle forms of discrimination are sometimes described as 

“microinequities” and “microaggressions” and may accumulate into “microstressors” (Harrell, 

2000; Settles, Cortina, Malley, & Stewart, 2006) which may ultimately impact an individual’s 

ability to persist (Bernstein 2011). However, Brown & Watson (2010) found that although a 

male dominated culture in research universities is the norm, a woman’s PhD experience was 

dictated mostly by her domestic situation and discrimination was not noted by any of the 

interviewed sample participants.   

Furthermore, Springer and Parker (2009) highlight that the notion of “opting-out” is a 

myth and is not mutually exclusive with discrimination. The narrative of “opting-out” reflects a 

biological-essentialist argument put forth by Kimura (1997) who posits that women choose a 

family over an academic career because they naturally prefer motherhood more than academia. 

However, to date, there is no empirical support, (van Anders, 2004). Springer and Parker (2009) 

suggest that it is “harder for graduate student mothers because of the invisible and devalued 

nature of social reproduction within institutions.”(p. 439) This view is also supported empirically 

by van Anders (2004) who found that there were no differences between men and women 

regarding their desires to have children, teach or conduct research, but as mentioned earlier, 

women, at higher rates than men, self-select away from academic careers because of perceived 
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mobility barriers and parenting issues. In terms of perceptions toward men who are parents and 

women who are parents there exists a discrepancy: women who have children are viewed as less 

serious and less competent to complete work, while men are seen as more responsible, and more 

mature than their colleagues (Mason et al., 2013; Lynch, 2008). In this case, men with children 

may receive reverse discrimination, while women receive negative discrimination, creating an 

even greater disparity between the perceptions of male and female parents.   

Role of advisors and mentors 

 The role of advisors and mentors has been found to affect graduate student attrition rates 

(Stein & Weidman, 1989); research suggests that graduate students believe their experience to be 

highly affected by these relationships (Wilde & Schau, 1991). Individual personality differences 

compounded by great variation among faculty (Tinto, 2012) can place students randomly in 

difficult relationships that are meant to be supportive. Women and minorities especially were 

found to desire assistance (Sorcinelli, 1994), and student mothers cited unclear expectations, 

insufficient feedback, and an overall lack of general support from advisors to impede their 

success (Kennelly & Spalter-Roth, 2006).   

While no difference in level of support between advisors of different genders was found 

by Kurtz-Costes et al., (2006), a mentor’s views of balancing home and work life mattered 

greatly to the stress and career commitment of students. Mason et al. (2013) found that mentors 

had the ability to influence whether students believed work/family life balance was possible by 

the modeling of family/academic role balance they performed. Brown and Watson (2012) also 

found that empathy regarding student mother’s family/academic life balance mattered more than 

the gender of the advisor. The researchers therefore suggest a “deconstruction of the feminine 

supportive supervisor” since it was unfounded. This revelation is further evidence that the culture 



16 
 

of academia is gendered and possibly hyper-gendered, rather than the reverse. Whether women 

academics practice maternal invisibility or decide against raising families, they have conformed 

to a male culture by rejecting values associated with reproduction, and thus have effectively, 

although perhaps unconsciously, promoted maleness.   

Conflicting identity roles 

In his theory of graduate persistence, Tinto (2012) suggests that there might exist “role 

conflict…because membership in one community may require giving up membership in 

another…i.e. family or work” (p.233). Tinto calls these internal and external communities and 

suggests that “how the student resolves conflicts reflects personal attributes and institutional 

attributes” (p. 233). Tinto, however, does not consider that gender may play heavily into “role 

conflicts” too. Likely, societal pressure of adhering to a role of “Idealized Mother” (Lynch, 2008, 

refers to this as “intensive mothering”) puts pressure on the student mother who finds herself 

submerged in an environment that praises the “Idealized Student” model. Performing these roles 

requires complete and unwavering focus on one but not both (Springer & Parker, 2009).  

Feelings of guilt for not devoting adequate amounts of time to performing both roles were found 

in student mothers (Brown & Watson, 2012).   

While some institutions may suggest that students limit their work outside the university, 

they do not require students to resist family life. Yet, Tinto implies that it is a socially acceptable 

to choose one over the other. Clearly, more women than men find themselves making this 

“choice”. The choice to opt-out is described to be an “oversimplified and synthetic narrative” by 

Springer and Parker (2009). They suggest that Mason, Goulden, & Frasch (2006) findings that 

28% of men had children while only 24% of women did, indicate a point at which the pipeline is 

leaking. While the study did not test whether this 4% difference is significant, logically parity is 
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expected here. Similarly, Kurtz-Costes et al., (2006) found that although women more than men 

talked about the sacrifices they made in their personal lives for the sake of their studies, they 

were less likely to have children or be married. Overall, women have more concerns than men 

regarding how to juggle academic and family roles (Kurtz-Costes et al., 2006; van Anders, 2004; 

Mintz, 1992; Brown & Watson, 2010).   

Reasons for these discrepancies are women’s concerns about their ability to progress in 

school, whether they would be granted enough maternity leave and their view that mothering and 

being a student are at odds (Mason et al., 2006; Spalter-Roth & Kennelly, 2004). Indeed, this 

seems to become even clearer to women as they move through graduate school. Mason et al. 

(2013), found that 30% of women change their mind about wanting to become a professor after 

graduate school and that 70% of women see academia as unfriendly to family life. This matters a 

great deal considering that 84% of women cited family friendliness as an important component 

of their future workplace. Mason et al. (2013) found that two years after degree completion 50% 

of men had children under the age of 6 while only 30% of women did. 

Childcare issues for females 

 Childcare is an important factor when it comes to how and if a graduate student mother 

succeeds. Finding dependable, affordable, and flexible childcare was difficult for many graduate 

student mothers in a study that found that 70% of the sample relied on daycare (Lynch, 2008).  

For students depending on yearly stipends ranging from $3,000-$28,000, as found by Mason et 

al. (2013), there exist little to no funds available for quality care. Unlike undergraduates who 

may apply for the U.S. Department of Education’s low-income program (CCAMPIs) to receive 

childcare funds (Springer & Parker, 2009), or academics who have been placed in a position in 

which they are earning a paycheck, graduate students receive little financial support, although 
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recently the University of California system has begun reimbursing families $600 per quarter for 

childcare.  Childcare issues are often the determinant factor in potential students’ decisions 

regarding whether to attend graduate school in the first place. For instance, many women cited 

the reason for going back to school when they did as the time at which their children became 

school-age. Children who enter elementary school leave up to six hours per day during the 

school week when they do not require direct care by a primary care-giver. 

Unfortunately, these impediments also make it impossible for many student mothers to 

attend academic conferences since they would require a qualified caregiver to look after the 

children (Brown & Watson, 2010). According to Gardner and Barnes (2007), as mentioned 

earlier, graduate student involvement in conferences at the national level is imperative to future 

success. In their study, however, they did not address the issue of childcare or even have any 

mothers in their sample to assess. This is especially relevant because at the forefront they 

declared that they attempted to purposively collect a set of individuals with diverse 

demographics for their sample by including equal groups of gender, and race/ethnicities. They 

also chose students with ABD status as well as those involved in the coursework phase of study, 

and 2 out of 10 had part-time status. Perhaps the sample net cast did not capture student mothers 

because the initial source for their snowball sample came from several national professional 

associations. As mentioned earlier, student mothers have little to no chance of attending 

conferences and so are therefore less likely to be members of professional associations.  When 

studying student involvement, an unfortunate consequence is that some groups, may be left out, 

thereby making them an invisible category.  
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Help from family and social support 

 For many students who succeed, help from family with childcare, emotional, and 

financial support, is key (Lynch, 2008; Brown & Watson, 2010). In his theory of graduate 

student persistence, Tinto (2012) recognizes that at the doctoral completion stage, family support 

for students with children is necessary if they are to persist. Interestingly, in two separate studies, 

student mothers who received help in the form of stable incomes from their partners considered 

themselves “lucky” (Kurtz-Costes et al., 2006; Lynch, 2008). Their perceptions of having good 

fortune in comparison to others is most likely not misguided. Findings support the unfortunate 

reality that women experience roadblocks in their desires to pursue graduate degrees that come in 

the form of negative attitudes by their family and society at large (Leonard, 2001; White, 2004; 

Thanacody et al., 2006). Often as a joke, but what speaks to an elephant in the room, is the idea 

that women feel they need a wife in addition to their partner to do the tasks that wives often do 

(Brown & Watson 2010). 

Age 

 A running theme throughout any discovery of graduate student mother experiences is 

age. Because women leak out of the pipeline at each stage of their academic careers and/or often 

take “breaks”, they are typically older at every point which translates into less income and 

valuable research experience than men. Somewhat unrealistically, researchers ignore or gloss 

over age and continue to refer to graduate students as young. Even the highly respected Mason, 

et al., in a recent study in 2013, referred to graduate student parents and added the term “young” 

on several occasions to characterize them, even though the median age at graduation for females 

is 33.6. The decision at which age one should be considered young or old is arbitrary, but if we 

use the medical field as a standard, getting pregnant at or over the age of thirty-five is considered 
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a mature age to bear a child.  Mothers often choose to strive to attain a PhD after their children 

reach age 5 when they are eligible to enter the public-school system.  This eliminates some of the 

need for costly, dependable childcare. Some even wait until their children are in their teenage 

years (Brown & Watson 2010), and women who enter programs with children already may be 

much older. Women, more than men, prefer to have children when they are younger, and they 

usually make the final decision regarding the best time for them to begin a family (van Anders 

2004).  

       Unfortunately, what is the “best” age puts women between a rock and a hard place. If they 

have children early then it could take decades before obstacles such as children reaching school 

age are out of the way, and if they wait until they finish graduate school they could be almost 

forty years old. Furthermore, to avoid being seen as less serious about her career, a woman might 

wait until she reaches tenure (Mason et al. 2013), and given the time trajectories of graduate 

school and the tenure clock, she could be well into her forties. Unless she has frozen her eggs to 

preserve them, she may be past menopause or in perimenopause and risk serious complications 

such as down syndrome if she decides to conceive.  

If given the choice, their forties are not the age most women would choose to have 

children. As noted, van Anders (2004) found that women want to start families at younger ages 

than men and had specific ages they thought would be best. This finding, combined with Brown 

& Watson’s (2010) finding that women felt that the ideal time for them to begin graduate study 

would be when their children were in their teenage years, highlights the very real choices with 

which women must grapple. They either must choose to have children in their twenties and wait 

until their thirties to attend graduate school, or stay in academia through achieving tenure and 

have children in their thirties. As we well know, life is what happens while one is making plans, 
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and having more than one child only complicates and elongates the time frames on either side of 

which decision is chosen. 

Hardiness 

Thus far, I have covered factors related to individuals’ success in persisting in graduate 

school at the demographic, environmental, and societal level. It is my assertion, that together, 

these factors become a constellation of variables that may impact students in their ability to 

perform at a high level as well as persist to degree. However, at the individual level, 

psychological characteristics such as hardiness may mediate these factors and offer further 

understanding of how students persist. Personality psychology, for instance, is the theory of 

individual personality traits and attempts to explain (through different frameworks) the whole 

person. This is an emerging field characterized by a plethora of theoretical paradigms and 

burgeoning empirical support for some personality frameworks (Maddi, 1996). To 

comprehensively describe the field, Maddi determined that, generally, there are three theoretical 

models of personality. These are referred to as the conflict, fulfillment, and consistency models. 

Within these models are multiple variants and of help and interest to this study is the perfection 

version of the fulfillment model. Although there are different approaches to this model, the views 

of existential psychologists with regard to this version are predominantly intriguing and useful in 

how we might understand graduate student persistence.  

Drawing on their understanding of philosophies of existentialism, existential 

psychologists have attempted to operationalize the construct of “the courage to be”.  Before 

describing this measure, it is important to better comprehend this framework and exactly what it 

entails as this understanding is the context necessary to appreciate exactly why and how “the 

courage to be” is an important precept to understanding the ability of graduate students to persist. 
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First, existential psychologists suggest that all individuals have the inborn capacity to achieve the 

highest level of the “courage to be.” This capacity may be fulfilled or at a deficit when an 

individual becomes an adult dependent upon their home life development. If it is ideal, they will 

go through three stages as follows: aesthetic, idealistic, and authentic. If non-ideal, they will be 

stuck in the nascent development stage and struggle throughout their life in various ways, i.e. 

substance abuse problems, behavioral and disciplinary issues, loneliness, propensity to commit 

suicide and so on. Furthermore, whether ideal or non-ideal, the perfection version of the 

fulfillment model posits that individuals will be in a constant conscious or subconscious dilemma 

of vacillating between “ontological guilt” and “ontological anxiety”. Which pole they are most 

often at depends on their “courage to be”. Existential psychologists maintain that ontological 

anxiety is less burdensome and should be the more sought-after state of being. This type of 

anxiety involves being afraid of the future and all that is at stake in determining correct courses 

of action for the best outcome. The courage to face this and choose moving forward and toward 

the future with future oriented decision making is the best hope one can achieve. By doing this 

an individual is able to keep at bay the more debilitating “ontological guilt”.  Furthermore, if one 

recognizes that this anxiety is a natural part of existence and choosing the future is their best 

option, then they will have a lower level of ontological guilt.  

Ontological guilt is the unfortunate state of being in which there is a strong sense of 

missed opportunity. If one continues to accumulate ontological guilt through a series of choices 

that are not future-oriented such as taking a new job that might involve risk but could reap 

rewards, the individual could feel more and more that life is meaningless and not worth living. 

The theory suggests that high levels of ontological guilt could lead to depression, substance 

abuse, and even suicide. If, however, they have developed through early life stages the ability to 
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choose growth they will have a sense of fulfillment and reward. Even individuals who may not 

have had the fortune of being nurtured by parents who were not too strict or too lenient, but 

rather encouraged and fostered growth and development, may still grow and gain confidence and 

assuredness to choose the future over choosing the past. After all, Personologists have found 

evidence that ones’ personality is not static, but changes over the life course (Maddi, 2013). 

Hardiness is one such personality construct that can be described as the “courage to be,” 

and may offer insight into what provides student mothers with an added component to succeed. 

Hardiness is the idea that under stressful circumstances individuals can thrive rather than 

succumb to isolation, alienation, and failure (Maddi, 2001). The three C’s of the hardiness 

construct developed by Maddi, “Control”, “Commitment”, and “Challenge” together combine to 

operationalize in the philosophical sense what I have described as “existential courage”. 

Separately, each of the three C’s measure components of hardiness. Control measures an 

individual’s perception of being able to influence and direct situations and circumstances in his 

or her life, rather than passively allowing problems to impede reaching goals. Commitment is the 

idea that individuals stay the course by continuing to engage in events and interact with 

individuals when complications arise, rather than shrink away from interaction. Challenge is the 

idea that individuals see stressful circumstances as events that naturally happen in life and are 

actually opportunities to learn and expand their consciousness.  

Numerous studies dating back more than thirty years have provided empirical evidence 

for this construct. Hardiness has been found to predict performance, and importantly, can be 

learned through training to increase achievement. Such evidence has been found in samples of 

college students. In an experimental study conducted by Maddi (2008), two groups of students’ 

hardiness scores and GPAs were obtained prior to one group receiving hardiness training and the 
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other receiving information about time management and relaxation techniques. Maddi found that 

the students who received the hardiness training significantly improved their GPA compared to 

the control group, and this rise was sustained over a two-year period. Hardiness has also been 

found to enhance performance in athletes and military cadets. For military cadets’ hardiness has 

also been found to predict attrition rates from the military academy West Point (Maddi, 

Matthews, Kelly, Villarreal, & White, 2012). Another study examining new academics looked at 

stress and a variety of related components and found that hardiness was significantly related to 

individual abilities to handle stress. Another study assessed gender differences at the 

undergraduate level and found that females had higher overall levels of commitment than males 

(Sheard, 2009). Typically, studies have not revealed significant gender and/or other demographic 

differences, so this finding is provocative.  

Thus far, there have not been any studies specifically on hardiness in graduate students. 

This gap in our understanding of hardiness and graduate student success deserves research. 

Research in this area might be lacking because it is difficult to determine exactly how to measure 

performance; GPA remains a relevant factor usually only in the first couple of years of graduate 

school, and even this varies between departments. Furthermore, while attrition rates are critical 

to understand, creative ways to measure it in relation to hardiness are necessary to avoid 

following large cohorts from graduate school entry to completion or departure. One way could 

be to look at differences between cross-section of students in particular years of study and group 

them by students at earlier and later stages of study. In the sections that follow this literature 

review, I will address these issues and propose methods that provide solutions to assessing 

performance and attrition in relation to hardiness levels. 
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Grittiness 

Another construct helpful in understanding persistence and predicting success among 

college students is grittiness (Duckworth, 2007). Grittiness measures how able an individual is to 

stay the course and complete a goal. While it shares similarities with hardiness, it differs in that 

grittiness assesses how well individuals pursue an unchanging goal to the very end. In the 

previously mentioned study by Maddi et al. (2012) of West Point military cadets, hardiness and 

grittiness were simultaneously measured and found to be related to several important factors over 

a year. A subsequent follow-up inquiry over four years, however, found hardiness to be a 

stronger predictor of performance and retention than grittiness. Nevertheless, since grittiness 

measures a slightly different aspect of goal achievement than hardiness, it should also be 

included in any research regarding students’ success during graduate school.  

 Clues in testimonials given by graduate student mothers indicate that exploring the facet 

of individual level psychological traits would be helpful in helping us learn about their departure 

or persistence of subgroups such as mothers. For instance, Brown & Watson (2010) found that 

being a single parent was a actually an aid against “existential anxiety.” And one student found 

respite from a stressful domestic situation with a baby through her graduate research.    

       Furthermore, considering the stages of graduate student persistence in Tinto’s theory 

suggests a critical moment in their careers when higher hardiness attitudes may be an especially 

asset. Tinto concludes that the second stage of transition is when students decide whether to stay 

committed to their goal of degree attainment by weighing pros and cons of departing and/or 

staying. Other qualitative reports suggest that looking at the idea of socialization from another 

perspective may be helpful. For instance, when looking at the idea of involvement, an aspect of 

socialization, Gardner and Barnes (2007) found that one student believed, “Every single person I 
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run into that ever asked a question about how to get involved, I tell them, well you really need to 

be out there and challenge yourself to meet new people and it’s hard.” (p. 380).  Although 

anecdotes, these views suggest that to fully understand success, we must come up with new 

methods and questions. 
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CHAPTER 3: METHODS 

Appropriateness of the research design  

The research for this dissertation used survey methods followed by in-depth semi-

structured interviews of key participants. The survey data were analyzed quantitatively, while the 

interviews were first open coded then coded analytically. To cover the most ground and reach the 

most students through sampling procedures, survey methods were the most logical..  

In the Fall quarter of 2015 an initial survey of all possible graduate students in PhD 

programs was conducted and then analyzed by gender, race/ethnicity, department, age, parental 

status, sexual orientation, first generation college status and year of program at a large public 

research institution. Although research thus far indicates that there are no differences between 

populations in hardiness scoring, both genders and those that do not define their gender in a 

dichotomous fashion were included to identify and compare any visible nuances for further 

analysis in the future. The second survey was conducted at the end of the academic year for all 

original participants to see if there are differences in attrition between the groups. Because all or 

as many graduate students as possible were surveyed, there were individuals in the sample at 

various phases of their career. This helped to determine whether hardiness is truly a factor in 

success, i.e., are there earlier and larger differences in performance levels among graduate 

students with lower hardiness rates and vice versa: is there higher performance levels amongst 

students with higher hardiness scores?  

The survey was composed of three sections. The first section captured demographic 

information and vulnerability measures such as first-generation student status and level of 

involvement as a proxy for socialization. The second section was the HardiSurvey III-R (HR III-

R) The HR III-R which captured overall hardiness scores determined by the individual 
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dimensions of control, commitment, and challenge. These constructs have been thoroughly tested 

for reliability and validity (Sinclair and Tetrick, 2007). The HR III-R also surveyed levels of 

stress, strain, coping skills and social support. Altogether, these sections provided the measures 

necessary to test Maddi’s theoretical hardy model of success. The last section measured an 

individual’s level of grittiness to determine if one or the other is a predictor of performance.  The 

second component of this dissertation research was an in-depth semi-structured interview phase. 

Criteria of individuals selected from the sample was motherhood status and willingness to 

participate. In total, five mothers were interviewed.  

 Research design 

The dependent variable for this research was performance. For performance, several 

factors including whether students have taught any courses on their own, received any 

fellowships and/or grants, passed their comprehensive exams, published articles as single authors 

or co-authors or at all, attended events and presented at conferences.  My expectation was that 

student performance levels varied by the hardiness attitudes comprised of the three “Cs” already 

mentioned: control, commitment, and challenge. Hardiness attitudes are thought to mediate the 

effect of strain from stress on performance. Furthermore, hardy skills including coping 

mechanisms, social support, and health practices all behave in a positive feedback fashion and 

are thought to moderate the effects of strain that may cause performance deficits. These 

measures are part of the full hardiness questionnaire found in the Appendix A. Moreover, a 

visual depiction of the hardiness portion of the model I tested can be found below in Figure 3.1. 

Generally, the hardiness model incorporates a measure of “Inherited Vulnerabilities” that are 

thought to arise from an individual’s earlier development. 
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In this project I suggest that the vulnerabilities affecting strain are demographic 

differences such as parental status, age, race/ethnicity, and first-generation college status 

influence performance amongst graduate students. In addition to these factors and decidedly 

highlighted throughout this manuscript is the role of identity conflict for student mothers. This I 

did not explicitly measure in the survey portion of the study because it is arguably a 

characteristic of more hardy individuals to have a stronger sense of identity and not be 

influenced by whether they are properly conforming to society. Indeed, theoretically, the hardiest 

individuals have reached a stage of authenticity by which they operate in a perfect fulfillment of 

their being, which means they accept their dual/blended identities. However, I did delve into 

student mother’s experiences in the interview phase of the study.  
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Figure 3.1 Theoretical framework of hardiness 

Setting and participants 

The geographic location for this study was the University of California, Irvine (UCI), a 

public research university in southern California, nested in the planned community of Irvine. As 

an integral campus in the larger UC system and at a modest age in its development (fifty years), 

UCI was a prime location to study graduate students. The participants reflect in demographics 
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the larger UC pool as well as the national representation. The University is home to about 20,000 

undergraduates, 3,000 PhD students, and 5,000 faculty and staff.  

Instrumentation 

A set of questions to determine demographics was posed at the start of the survey to 

ascertain specific differences in the sample previously discussed. Specifically, these questions 

included respondent’s year of birth, gender identity, sexual orientation marital status, parental 

status and number of children as well as ages of children, work status, type of current and past 

funding in graduate school, first generation college student status, citizenship status, as well as 

other questions to assess financial resources. Questions that helped to understand the level of 

satisfaction with mentorship, departmental climate, as well as year of program, status of 

advancement, and performance indicators such as whether a student has been the instructor of 

record or presented at one or more conferences were also asked. 

The second part of the survey was the HR III-R, a 65-item document in which 

respondents decided within the first 18 statements how strongly they agreed or disagreed with 

statements that measure the three C’s of Hardiness: control, commitment, and challenge. 

Together the three C’s create a measure of total Hardiness. The other 47 questions measured 

different components of the Hardiness model. These components separately measured stress, 

strain, social support, well-being (diet, health, relaxation) and coping mechanisms. These 

measures were based on a Likert scale that varied from 0-3. An answer of 0 equaled “Not true”, 

1, “A little true”, 2, “Mostly True”, and 3, “Very True”.  An example of a statement that 

measured the commitment component of hardiness is, “In general…I really look forward to my 

work.” An example of a statement that measured the control measure of hardiness is, “In 
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general…by working hard, you can always achieve your goal.” An example of one of the 

challenge questions that respondents were asked to agree or disagree with is “In general…I don’t 

like to make changes in my everyday schedule.”  

For the coping measure there were twelve statements that respondents were asked to 

agree or disagree with and all began with the following: “Usually, when I experience a stressful 

event or problem…” An example of one of the statements is, “I admit to myself that I can’t deal 

with it and just quit trying.”  For the stress measure, individuals agreed or disagreed with 

statements such as, “My schedule is always getting disrupted” and, “I’ve been troubled by the 

death of a family member or friend.” For the strain measure, there were eleven statements that 

asked respondents to agree or disagree with a statement that begins with “In my life…” followed 

by a statement such as, “Often, I have difficulty concentrating and/or remembering things.” 

There was one section for the social support construct that looked at support from family and 

friends and consisted of six questions. An example of the questions respondents were asked to 

agree or disagree with were statements such as “Interacting with my family brings out the best in 

me.” These questions began with the phrase, “In my life…” 

The final section of the survey was the grittiness scale which consisted of 12 questions 

developed by Duckworth (2007) to determine how well an individual is predicted to persist to 

achieve a long term goal. The grittiness score was determined by asking respondents to assess 

how strongly they identified with statements such as “I have overcome setbacks to conquer an 

important challenge”. Their answer choices ranged from, “Very much like me,” to “Not like me 

at all.” The full survey can be found in Appendix A. Respondents took no longer than 45 minutes 

to complete the full survey, and most took about 20 minutes. 
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Procedure 

The data was collected electronically for the survey portion of the study. Please see the 

Appendix A for consent form that went through an IRB approval process. The study was deemed 

to be one of minimal risk to participants. The probability and magnitude of harm or discomfort 

anticipated in the research was designed to not be greater than any discomfort ordinarily 

encountered in daily life, or during routine physical or psychological examinations or tests.  

Data collection, processing, and analysis 

The data was collected via the Qualtrics website that collects survey data. This was the 

most efficient way to collect the data. An initial email solicitation from the Graduate Division 

with a link to the survey and request to participate in the training was sent out followed by a 

secondary email a week later to improve response rates. The use of a $10 Starbucks gift card to 

participants was given to improve response rates for the initial survey. For those that completed 

the survey, the response rate was 12.1% 

Ethical considerations 

This study provided protection of human participants to ensure the tenets of research 

were achieved: 1. that no harm came to the participants, 2. that respondents were treated with 

beneficence, and 3. justice, as the three ethical pillars of research involving human subjects 

requires. The beneficence component was achieved because knowledge garnered from 

understanding if hardiness buffers the effects of strain from stress on performance in students 

may have an impact in elevating success and performance. Furthermore, perhaps in preparation 

for higher education, hardiness training will eventually be incorporated into graduate school 

orientation. Justice was achieved here because individuals were not singled out to participate in 
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research that does not benefit them or their demographic directly, but promotes the success of 

individuals of every group. Furthermore, survey evaluations have been found to incur little to no 

psychological harm as the statements the participants were asked to relate to were not intended to 

require thinking deeply about past traumatic events. Although individuals were asked to reflect 

generally about their daily life and recent events, the benefits largely outweighed any negative 

aspects of thinking about troubles. For this reason, the IRB approved this protocol as an 

expedited protocol. 

Internal and external validity 

Some of the hardiness questions were asked in such a way that the answers needed to be 

recoded to achieve higher validity. The hardiness survey instrument has been found to be valid 

through many tests and has been reformed over the past three decades to increase both internal 

and external validity. I also employed my own internal validity check on my measures. Although 

Sinclair and Tetrick (2000) also performed a factor analysis verifying the validity of the control, 

commitment, and challenge components of hardiness, I also determined the Cronbach’s alpha for 

this sample which was 0.65 for the three C’s of hardiness. Fortunately, since the goal in this 

study was to cast a wide net to provide a large sample, external validity was not an overriding 

concern. The site chosen was representative of the national demographics. 
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CHAPTER 4: DESCRIPTION OF THE DATA 

 This chapter is devoted to describing the survey data collected during October of 2015. PhD 

students participated in a survey that asked approximately 220 questions. Whether the student 

was a parent limited the questions answered. Therefore, students who were not parents answered 

fewer questions. There were 29 out of a total of 396 students that were parents. Fourteen were 

female and fifteen were male. Thirty percent of respondents were in their first year of study, 26% 

were in their second year, 17% in their third, 11% in their 4th, 11% in their 5th, and the last 5% of 

students were in their 6th through 8th year. According to a comparison of these percentages with 

internal UCI percentages (http://www.oir.uci.edu/files/enr/IIA22-total-enr-.pdf?R=861502), 

there does not appear to be bias in percentages of students in any year of study over another. 

Comparisons of the data collected here, and other data on PhD students is somewhat, but not 

entirely possible, because many measures such as hardiness have not been studied at the PhD 

level.  Below is a table describing the main demographic characteristics of the current sample. 

Table 4.1 Demographic Distribution of Current Sample 
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206 
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29 

 

18 
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238 

 

29 360 229 255 

Percentage 47.5 0.8 51.9 31.5 7.3 4.5 4.0 59.8 7.3 90.2 57.8 64.6 

 

Gender ratio 

 According to UCI’s data on graduate students (see Figure 4.1 below), about 42% are female 

and 58% are male, which compares with 52.5% male and 47.5% female in the current sample. It 
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is not clear why there is a 5% difference between the two percentages. Except for 38 individuals, 

all students answered the gender question. One missing individual commented that they did not 

appreciate the binary categories and described themselves as Asexual. Below is a figure 

describing the gender distribution of UCI’s report. 

 
Figure 4.1 Gender distribution at UCI  

Source: http://www.grad.uci.edu/about-us/diversity/index.html 

 

Sexual Orientation: 

When asked how they would describe their sexual orientation, 90.23% or 360 of the 

respondents replied that they were straight, 5.26% or 21 said they were gay or lesbian, 3.26% or 

13 said they were bisexual and 1.25% or 5 replied “other”. Three of the five respondents that 

replied “other” also answered the fill in question that asked them to describe their orientation. 

Two identified as “Queer” and one identified as “Asexual”. UCI does not keep data on sex 

orientation, so it is not possible to compare this sample with the general graduate student 

population. However, according to data compiled by the National Health Institute Survey for 

2013, 96.6% of adults between the ages of 18-64 identified as straight, 1.6% identified as gay or 

lesbian, and 0.7% identified as bisexual. The remaining 1.1% said they did not know, something 

else, or refused to answer (Center for Disease Control, 2014). With a more than 6% difference 

between the PhD student sample and the sample among the general U.S. population for those 
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who identify as straight and those who identify as either gay or lesbian, bisexual, or something 

else, there appears to be more diversity in sexual orientation in the PhD student population at 

UCI. The results of a two-way test of association indicate that sexual orientation by gender is not 

significantly different, which suggest there are not significantly more males who are gay than 

females who are lesbian.   

Race and ethnicity 

 

There is a small difference among the racial/ethnic categories in the current sample and 

the racial/ethnic demographics reported by UCI. For the current sample, there were more Asian 

and Pacific Islander, non-Hispanic students and white, non-Hispanic students than the reported 

percentages of these student groups by UCI. There were also fewer Hispanic and black, non-

Hispanic students in the current sample than the UCI report. White (not Hispanic) is about four 

percentage points higher (51.9% vs. 47.6%) in the sample than UCI’s report, Asian and Pacific 

Islander (not Hispanic) is about 6% higher (31.5% vs. 24.2%), black (not Hispanic) is 1% lower 

(0.76% vs. 1.7%) and Hispanic is 2% lower (7.3% vs. 9.3%) in the current sample than in UCI’s 

report. 

This difference could be attributed to the slightly different named categories between the 

current sample and UCI’s naming methodology. For UCI, there is no measure of “more than one 

race/ethnicity” or “other”. This could explain the decreased percentages for black, not Hispanic, 

and Hispanic in the current sample. Since there is no option for the UCI report for an individual 

to identify with more than one race or as “other”, but there is in the current sample, some 

students who in the UCI report who may have identified as “black” or “Hispanic”, may have 

chosen “more than one race” or “other” in the current sample. Together, the “more than one 
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race” and “other” categories in the current sample make up about 8.6%, which could easily 

explain the discrepancy.  

Also, UCI includes an option of “decline to state/unknown”, and “American 

Indian/Alaskan Native”, which I did not. Furthermore, the difference between whites, as well as 

Asians and Pacific Islanders could be explained by the option of “decline to state/unknown”. 

Perhaps students that would have chosen “decline to state/unknown” in the current sample, chose 

“white” or “Asian/Pacific Islander” instead, since they did not have an option, and preferred not 

to identify as “other”.  

For the “other” category, eight out of the eleven individuals that chose to describe their 

race/ethnicity (there were 16 total that chose “other”), described themselves Chinese American, 

Iranian, Persian, or Middle Eastern. These categories would typically be included in the “white” 

or “Asian/Pacific Islander” category. The other three that offered descriptions for the “other” 

category identified as “Latin” or “White from Spain” Below is a pie chart that describes the 

makeup of PhD students at UCI from their website. 

 

 

 

 

 

 

 

 

 

 

 

 

 



39 
 

 

 

Figure 4.2 Racial/Ethnic Makeup of PhD Students at UCI 

Source: http://www.grad.uci.edu/about-us/diversity/index.html 

 

Race and ethnicity by gender 

Like sexual orientation, it is also true for race and ethnicity in terms of gender, that there 

were no significant differences between the number of males and females that identified as either 

white (not Hispanic), black (not Hispanic), Asian or Pacific Islander (not Hispanic), Hispanic, 

more than one race or ethnicity, or “other” when asked how they would describe their ethnicity.  

Combined, 65 out of the 396 respondents that answered the question about race/ethnicity, 

identified as black, Hispanic, more than one race/ethnicity, or “other”. Within those categories, it 

is notable that 38 out of the 66, which is 58%, were female. Conversely, of the students who 

identified as white (not Hispanic) or Asian or Pacific Islander (not Hispanic), only 46% (151 out 
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of 330) were female. In a test of Pearson’s Chi-squared test of association, the p-value was 0.08. 

While there is national data from the Council on Graduate Schools (2008) and the PhD 

Completion Project separately on both gender and race/ethnicity, there is not further segmented 

data into race/ethnicity by gender for comparison purposes. 

Table 4.2 Two-way Association of White, Asian and Pacific Islander, Black and Hispanic 

by Gender 

Gender Asian, Pacific Islander, 

White 

Black, Hispanic, More 

than one race. Other race 

Total 

Male    

     Frequency 179 28 207 

     Percentage (row) 86.47 13.53 100.00 

     Percentage 

(column) 

54.24 42.42 52.27 

Female    

     Frequency 151 38 189 

     Percentage (row) 79.89 20.11 100.00 

     Percentage 

(column) 

45.76 57.58 47.73 

Total    

     Frequency 330 66 100.00 

     Percentage (row) 83.33 16.67 100.00 

     Percentage 

(column) 

100.00 100.00 100.00 

Kendall’s tau-b = =0.0882 ASE= 0.050 

 

 

Race and ethnicity by sexual orientation 

The percentage of individuals who selected straight in the overall sample was 90%. When 

broken down by ethnicity the more than one race/ethnicity category has a lower distribution of 

individuals who identify as straight at 83.33 while the Asian or Pacific Islander category is 

higher than the overall sample at 96%. Black was also high at 100% (there were only 3 

individuals). The distribution of race/ethnicity by sexual orientation was not significantly 

different. 
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Age distribution 

 

Figure 4.3 below shows UCI’s report on PhD student distribution from their website. In 

the current sample there is a lower percentage in all three of the highest age categories and a 

higher percentage in the lower age categories. This could be due to younger individuals being 

more technologically inclined and willing to participate in an online survey than older PhD 

students. As well, the survey is heavier in the category of first year students than students in their 

second through eighth year, so the sample would naturally have younger students than the entire 

student body of PhD students at UCI. The most similarity occurs for the 25-29 age group which 

also has the highest percentage of PhD students. Nearly half of the students both for the current 

sample and UCI’s report fall into the bracket of students between ages 25 and 29. Of note, there 

were 18 students who did not give their year of birth. 

Table 4.3 Age Distribution by Percentage of Current Sample Compared with UCI’s Report 

Age >40 35-39 30-34 25-29 24 23 22 21 20 

Percent 

UCI 

6 7 18 48 9 8 4 0.4 0 

Percent 

Sample 

2.4 3.18 14.55 48.68 15.08 10.05 4.76 1.06 0.26 

 

 

Figure 4.3 Age Distribution of UCI PhD Students  

Source: http://www.grad.uci.edu/about-us/diversity/index.html 
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Age by gender 

 

Although not statistically significant, there was a marked difference between genders in 

terms of age. For the categories that reflect the overall gender ratio difference in the younger 

groups there could be a couple of reasons for this. First, younger females more than older 

females may be abler to participate in an online survey due to familial responsibilities. 

Conversely, the difference in the ratio at the 30-34 age category where there is a more than 10% 

age discrepancy (44% male versus 56% female) that is the opposite of the overall sample (52% 

male to 48% female) could be due to females generally being slightly older than males in 

graduate school (Mack, Rankins & Woodson, 2013). From ages 35 and on, however, female 

participation in the survey drops sharply to just 25% for the group between 35-39 and 33% for 

the group of students who are over 40. This change would be supported by the theory of a 

leaking pipeline in academia for women. Interestingly, the drop for females occurs at the age of 

35 when in their life course development, their reproductive vitality is considered to be waning. 

UCI does not report the breakdown of age by gender, so it is not possible to compare, 

unfortunately. 

Table 4.4 Age categories by Gender  

Gender 20-24 yr 25-29 yr 30-34 yr 35-39 yr 40+ yr Total 

Male       

     Frequency 67 90 24 9 4 196 

     Percentage (column) 56.78 48.91 44.44 75.00 66.67 51.99 

Female       

     Frequency 51 94 30 3 3 181 

     Percentage (column) 43.22 51.09 55.56 25.00 33.33 48.01 

Total       

     Frequency 118 184 54 12 9 377 

     Percentage (column) 100.00 100.00 100.00 100.00 100.00 100.00 

Pearson Chi2 (4) = 6.3363, p= 0.175 
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Age by race and ethnicity 

 

In terms of the breakdown of race/ethnicity by age, with a couple of exceptions, there 

were not any surprising (or statistically significant) differences between the overall makeup of 

the sample. Overall, whites composed the majority in each age group just as they do in the 

overall sample. For three of the five age categories (ages 20-24, 25-29, and 30-34) whites were 

around 50% of the distribution. One of the exceptions was that for the age category of 35-39, 

white PhD students only composed 42% of the distribution, while Hispanic PhD students 

composed almost 17% of the total percentage of students. In actual numbers this is only two 

students of the total of 12 in the category of students aged 35-39. The other exception is in the 

over age 40 category where 67% (6 individuals in actuality) were white while there was only one 

Asian or Pacific Islander, one student who selected “other”, and one black student. 
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Table 4.5 Two-way Association of Age by Race/Ethnicity 

 

Age White Black Hispanic Asian, 

Pacific 

Islander 

More 

than one 

race 

Other 

race 

Total 

20-24        

   Frequency 61 1 7 38 4 5 116 

   Percentage 

(row) 

52.59 0.86 6.03 32.76 3.45 4.31 100.00 

25-29        

   Frequency 95 1 15 57 11 5 184 

   Percentage 

(row) 

51.63 0.54 8.15 30.98 5.98 2.72 100.00 

30-34        

   Frequency 27 0 3 19 2 4 55 

   Percentage 

(row) 

49.09 0.00 5.45 34.55 3.64 7.27 100.00 

35-39        

   Frequency 5 0 2 4 1 0 12 

   Percentage 

(row) 

41.67 0.00 16.67 33.33 8.33 0.00 100.00 

40+        

   Frequency 6 1 0 1 0 1 9 

   Percentage 

(row) 

66.67 11.11 0.00 11.11 0.00 11.11 100.00 

Total        

   Frequency 194 3 27 119 18 15 376 

   Percentage 

(row) 

51.60 0.80 7.18 31.65 4.79 3.99 100.00 

Pearson’s Chi2(20) = 23.43, p=0.27 

 

Broad field  

 

To analyze the student composition by field, I created broad field categories based on the 

information given by the respondents regarding department affiliation. All 59 of the PhD 

programs at UCI were inputted into the survey and offered through a drop-down menu for the 

students to choose. There were multiple ways to collapse the programs into schools and I decided 

based on the PhD Completion Project’s extensive work with hundreds of colleges and 

universities, their departmental category designations by broad fiekd would be most useful for 

later comparison purposes. The five broad fields determined by the PhD Completion Project and 
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used for the current sample were "Social Sciences", "Humanities", "Mathematical and Physical 

Sciences", "Engineering", and "Life Sciences".  

Unlike the PhD completion project, there were a few programs that overlapped 

disciplines and could be considered multidisciplinary. For instance, in Engineering there is a 

Software Engineering program and a Computer Engineering program at UCI that is not 

identified in the PhD completion project. Computer Science programs in general were counted as 

Mathematical and Physical Sciences in the PhD Completion Project. I looked at each program’s 

content to determine which broad field to add it to. In the example above, I added Computer 

Engineering to the “Physical the Mathematical and Physical Sciences” category, but left 

“Software Engineering” in Engineering. Clearly, a program strong in computer computation 

would require intense mathematical study, but a software engineering program, may be full of 

coding and content more related to engineering than math and/or the physical sciences. I also 

considered the school in which the multidisciplinary program is held. For instance, the "Cellular 

& Molecular Biosciences Gateway Ph.D. Program” with an emphasis on structural biology, 

biochemistry and biophysics focus areas, have a physical science component since chemistry and 

physics are disciplines included in the program, but overall the program is more linked to the life 

sciences and is held in The Ayala School of Biological Sciences. Therefore, it was categorized as 

a life science program. Below is Table 4.6 which shows the distribution of the current sample. 

Table 4.6. Composition of Current Sample of PhD Students by Broad Field of Study 

Field Social 

Science 

Humanities Mathematical 

& Physical 

Science 

Engineering Life 

Science 

Percent 21.99 6.28 30.63 23.04 18.06 

Frequency 84 24 117 88 69 
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Broad field of study by gender 

 

 There was a significant statistical difference between genders in terms of broad field of 

study. Most notably, but as expected, the mathematical and physical sciences were made up of 

63% male and 37% female. Conversely, the social sciences consisted of 65% female and 35% 

male. The humanities were equally split between male and female.  The only broad field of study 

that mirrors the overall gender ratio of the current sample was the life sciences with 52% male 

and 48% female (the current sample is 53% male and 47% female overall) The engineering 

school breakdown mirrored UCI’s gender distribution with 58% male and 42% female. 

Table 4.7 Two-Way Association of Broad Field of Study by Gender 

Gender Social 

Science 

Humanities Mathematical 

& Physical 

Science 

Engineering Life 

Science 

Total 

Male       

  Frequency 29 12 73 51 36 201 

  Percentage 

(column) 

34.52 50.00 62.93 57.95 52.17 52.76 

Female       

  Frequency 55 12 43 37 33 180 

  Percentage 

(column) 

65.48 50.00 37.07 42.05 47.83 47.24 

Total       

  Frequency 84 24 116 88 69 381 

  Percentage 

(column) 

100.00 100.00 100.00 100.00 100.00 100.00 

Pearson’s Chi2 (4) = 17.06, p=0.002 

 

Broad field by race and ethnicity 

 There was also a statistically significant difference in the racial ethnic distribution of PhD 

students among broad fields of study for the current sample. For all broad fields, whites compose 

almost 50% or more than 50% of the program. For the mathematical and physical sciences, 

Asian and Pacific Islanders composed 40% of PhD students, while Hispanic students composed 
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3.42% of the distribution. Hispanic, and Asian and Pacific Islander students shared an equal 

distribution of 12.50% of the total of students in the Humanities, while students who identified as 

more than one race/ethnicity composed 8.33%, and whites composed 58.33%. Below is a table of 

the composition. 

Table 4.8 Two-Way Association of Broad Field of Study by Race/Ethnicity 

Race/Ethnicity Social 

Science 

Humanities Mathematical 

& Physical 

Science 

Engineering Life 

Science 

Total 

White       

  Frequency 42 14 58 51 34 199 

  Percentage (column) 50.00 58.33 49.57 57.95 49.28 52.09 

Black       

  Frequency 1 0 1 0 1 3 

  Percentage (column) 1.19 0.00 0.85 0.00 1.45 0.79 

Hispanic       

  Frequency 11 3 4 3 7 28 

  Percentage (column) 13.10 12.50 3.42 3.41 10.14 7.33 

Asian/Pacific Islander       

  Frequency 26 3 47 22 22 120 

  Percentage (column) 30.95 12.50 40.17 25.00 31.88 31.41 

More than 1 Race       

  Frequency 3 2 7 3 3 18 

  Percentage (column) 3.57 8.33 5.98 3.41 4.35 4.71 

Other Race       

  Frequency 1 2 0 9 2 14 

  Percentage (column) 1.19 8.33 0.00 10.23 2.90 3.66 

Total       

  Frequency 84 24 117 88 69 382 

  Percentage (column) 100.00 100.00 100.00 100.00 100.00 100.00 

Pearson’s Chi2 (20) = 38.21, p= 0.08 

 

Parental education attainment 

 

 Students also answered questions about their parents’ level of education. Specifically, they 

chose for both their mother and father, the particular level of education attainment from the 

following seven choices: "less than high school", "high school", "some college or vocational 

school", "associate", "bachelor", "advanced (e.g.MA, MS, MBA, JD)", or "PhD (or equivalent 

e.g. EdD)". I also created a new variable to capture overall parent education from the sum of 
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students’ mothers’ and fathers’ education. The highest level of education possible was 14 (3.55% 

of students had parents in this category), which would indicate both parents had received a PhD 

or equivalent, and the lowest score possible was two (4.31% of students had parents in this 

category), which indicated both parents had less than high school in terms of education. Overall 

the level of parental education for the current sample is left skewed, with a value of -.48 

indicating more students have parents who both have undergraduate degrees or higher, than 

students whose parents did not complete high school or only attained a high school diploma. 

Below is a table of the frequencies and percentages of the variable that summed both parents’ 

education attainment: 

Table 4.9 Frequency Table of Sum of Parents’ Education Attainment 

 

 Indeed, the category with the highest frequency was that of both parents achieving a 

bachelor’s degree (54 students). The next category with the highest frequency (35 students) was 

both parents achieving an advanced degree such as an MA, MS, or MBA, which was followed 

by the category of students whose mother had attained a bachelor’s with a father who had 

achieved Masters degree (26 students fell into this category). Below is a table describing the two-

      Total          394      100.00

                                                

         14           14        3.55      100.00

         13           21        5.33       96.45

         12           59       14.97       91.12

         11           49       12.44       76.14

         10           59       14.97       63.71

          9           29        7.36       48.73

          8           34        8.63       41.37

          7           32        8.12       32.74

          6           19        4.82       24.62

          5           20        5.08       19.80

          4           30        7.61       14.72

          3           11        2.79        7.11

          2           17        4.31        4.31

                                                

  parentedu        Freq.     Percent        Cum.
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way association of students’ mother’s educational attainment by their father’s educational 

attainment. 

Table 4.10 Two-Way Association of Mother and Father’s Educational Attainment 

Mother’s 

Education 
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Less than high 

school 

        

  Frequency 17 9 4 1 3 0 0 34 

  Percent (row) 50.00 16.67 9.09 4.76 2.56 0.00 0.00 100.00 

  Percent (column) 80.95 16.67 9.09 4.76 2.56 0.00 0.00 8.63 

High School         

  Frequency 2 24 10 0 15 4 2 57 

  Percent (row) 3.51 42.11 17.54 0.00 26.32 7.02 3.51 100.00 

  Percent (column) 9.52 44.44 22.73 0.00 12.82 5.00 3.51 14.47 

Some 

College/Vocation 

        

  Frequency 2 19 14 1 16 10 0 52 

  Percent (row) 3.85 17.31 26.92 1.92 30.77 19.23 0.00 100.00 

  Percent (column) 9.52 16.67 31.82 4.76 13.68 12.50 0.00 13.20 

Associate         

  Frequency 0 2 7 5 7 1 2 24 

  Percent (row) 0.00 8.33 29.17 20.83 29.17 4.17 8.33 100.00 

  Percent (column) 0.00 3,70 15.91 23.81 5.98 1.25 3.51 6.09 

Bachelor         

  Frequency 0 9 8 9 54 26 22 128 

  Percent (row) 0.00 7.03 6.25 7.03 42.19 20.31 17.19 100.00 

  Percent (column) 0.00 16.67 18.18 42.86 46.15 32.50 38.60 32.49 

Advanced          

  Frequency 0 1 1 4 20 35 17 78 

  Percent (row) 0.00 1.28 1.28 5.13 25.64 44.87 21.79 100.00 

  Percent (column) 0.00 1.85 2.27 19.05 17.09 43.75 29.82 19.80 

PhD or E.D.D.         

  Frequency 0 0 0 1 2 4 14  

  Percent (row) 0.00 0.00 0.00 4,76 9.52 19.05 66.67 100.00 

  Percent (column) 0.00 0.00 0.00 4,76 1.71 5.00 24.56 5.33 

Total         

  Frequency 21 54 44 21 117 80 57 394 

  Percent (row) 5.33 13.71 11.17 5.33 29.70 20.30 14.47 100.00 

  Percent (column) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Pearson’s Chi2 (36) =358.60, p=0.00 
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 As we would expect the correlation (0.66) of student’s parents’ level of education as 

determined by a Spearmen’s rho test, was significantly positively correlated. As a student’s 

father’s education level rises so does the student’s mother’s education attainment. More than 

twice the number of fathers (57) than mothers (21) in the sample had the highest level of 

educational attainment, PhD or equivalent.  

Mother and father educational attainment by race and ethnicity 

 

 There was a significant statistical difference among students of different racial/ethnic 

backgrounds and their parents’ education attainment. Almost 35% of Hispanic students had 

fathers who had not completed high school while only 2.5% of white and 4% of Asian and 

Pacific Island students had fathers who achieved less than high school. More than 50% of 

Hispanic students had fathers whose level of education completion was high school only or less 

than high school while only 16% of Asian and Pacific Islander students and 16.75% of white 

students had fathers with less than high school or only a high school degree.  Conversely, there 

were no Hispanic students with fathers who had attained a PhD or equivalent, but 14.3% of 

whites and 16% of Asian students had fathers who had achieved a PhD. Combined, a full 68% of 

white students had fathers who had completed a bachelor degree or higher, while only 35% of 

Hispanic students had fathers who had completed a bachelor or advanced degree. Below, Table 

4.11, gives the distribution. 
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Table 4.11 Two-way Association of Father’s Educational Attainment by Race/Ethnicity: 

Race/Ethnicity 
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White         

  Frequency 5 29 22 9 64 45 29 203 

  Percent (row) 2.46 14.29 10.84 4.43 31.53 22.17 14.29 100.0

0 

  Percent (column) 23.81 53.70 50.00 42.86 54.70 56.25 50.88 51.52 

Black         

  Frequency 0 1 1 0 1 0 0 3 

  Percent (row) 0.00 33.33 33.33 0.00 33.33 0.00 0.00 100.0

0 

  Percent (column) 0.00 1.85 2.27 0.00 0.85 0.00 0.00 0.76 

Hispanic         

  Frequency 10 7 1 1 6 4 0 29 

  Percent (row) 34.48 24.14 3.45 3.45 20.69 13.79 0.00 100.0

0 

  Percent (column) 47.62 12.96 2.27 4.76 5.13 5.00 0.00 7.36 

Asian/Pacific 

Islander 

        

  Frequency 5 15 14 10 36 26 20 125 

  Percent (row) 4.00 12.00 11.20 8.00 28.80 20.00 16.00 100.0

0 

  Percent (column) 23.81 27.78 31.82 47.62 30.77 31.25 35.09 31.73 

More than 1 Race         

  Frequency 0 1 5 0 5 3 4 18 

  Percent (row) 0.00 5.56 27.78 0.00 27.78 16.67 22.22 100.0

0 

  Percent (column) 0.00 1.85 11.36 0.00 4.27 3.75 7.02 4.57 

Other Race         

  Frequency 1 1 1 1 5 2 4  

  Percent (row) 6.25 6.25 6.25 6.25 31.25 18.75 25.00 100.0

0 

  Percent (column) 4.76 1.85 2.27 4.76 4.27 3.75 7.02 4.06 

Total         

  Frequency 21 54 44 21 117 80 57 394 

  Percent (row) 5.33 13.71 11.17 5,33 29.70 20.30 14.47 100.0

0 

  Percent (column) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.0

0 

Pearson’s Chi2 (30) = 76.53, p= 0.00 
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 Similar to fathers, mother’s educational attainment was significant by racial/ethnic group. 

While 41.4% of Hispanic student’s mothers achieved less than a high school diploma, only 4.4% 

of white’s mothers were in this category, and only 8% of Asian and Pacific Island student’s 

mothers. However, while 25.4% of white student’s mothers and 16% of Asian and Pacific Island 

student’s mothers received an advanced degree (MA, MS, MBA) none of the Hispanic student’s 

mothers did. Interestingly, at the PhD level the groups were more similar: 4.9% for whites, 3.5% 

for Hispanic, 6.4% for Asian and 5.6% for more than one race/ethnicity.  

Table 4.12 Two-way Association of Mother’s Educational Attainment by Race/Ethnicity 

 
Race/Ethnicity 
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White         

  Frequency 9 26 30 15 63 52 10 205 

  Percent (row) 4.39 12.68 14.63 7.32 30.73 25.37 4.88 100.00 

  Percent (column) 26.47 45.61 57.69 62.50 49.22 65.00 47.62 51.77 

Black         

  Frequency 0 0 1 0 0 2 0 3 

  Percent (row) 0.00 0.00 33.33 0.00 0.00 66.67 0.00 100.00 

  Percent (column) 0.00 0.00 1.92 0.00 0.00 2.50 0.00 51.77 

Hispanic         

  Frequency 12 4 6 0 5 1 1 29 

  Percent (row) 41.38 13.79 20.69 0.00 17.24 3.45 3.45 100.00 

  Percent (column) 35.29 7.02 11.54 0.00 3.91 1.25 4.76 7.32 

Asian/Pacific 

Islander 

        

  Frequency 10 20 13 7 47 20 8 125 

  Percent (row) 8.00 16.00 10.40 5.60 37.60 16.00 6.40 100.00 

  Percent (column) 29.41 35.09 25.00 29.17 36.72 25.00 38.10 31.57 

More than 1 Race         

  Frequency 2 5 2 1 5 2 1 18 

  Percent (row) 11.11 27.78 11.11 5.56 27.78 11.11 5.56 100.00 

  Percent (column) 5.88 8.77 3.85 4.17 3.91 2.50 4.76 4.55 

Other Race         
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  Frequency 1 2 0 1 8 3 1 16 

  Percent (row) 6.25 12.50 0.00 6.25 50.00 18.75 6.25 100.00 

  Percent (column) 2.94 3.51 0.00 4.17 6.25 3.75 4.76 4.04 

Total         

  Frequency 34 57 52 24 128 80 21 396 

  Percent (row) 8.59 14.39 13.13 6.06 32.32 20.20 5.30 100.00 

  Percent (column) 100.0

0 

100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Pearson’s Chi2 (30) = 70.80, p= 0.00 

 

Parental education attainment by gender 

 There was a slight significant difference between males and females for both mother’s and 

father’s educational attainment. Overall, it is noteworthy that mothers for females had higher 

levels of education. At each level from bachelor degree and up, females had a higher percentage 

of mother’s in the category. For instance, at the level of bachelor’s, 36.5% of females had 

mothers in this category versus 28.6% of males. Furthermore, at the level of masters, 21.2% 

versus 19.4% of female students versus male students had mothers at this level of degree 

attainment. Finally, 6.9% of female students versus 3.9% of male students had mothers who had 

received a PhD. 

Table 4.13 Two-way Association of Mother’s Educational Attainment by Gender 

 
Gender 
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Male         

  Frequency 18 35 32 14 59 40 8 206 

  Percentage (row) 8.74 16.99 15.53 6.80 28.64 19.42 3.88 100.00 

Percentage (column) 52.94 61.40 62.75 58.33 46.09 50.00 38.10 52.16 

Female         

  Frequency 16 22 19 10 69 40 13 189 

  Percentage (row) 8.47 11.64 10.05 5.29 36.51 21.16 6.88 100.00 

Percentage (column) 47.06 38.60 37.25 41.67 53.91 50.00 61.90 47.85 

Total         

  Frequency 34 57 51 24 128 80 21 395 
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  Percentage (row) 8.61 14.43 12.91 6.08 32.41 20.25 5.32 100.00 

Percentage (column) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Kendall’s tau-b = 0.09, ASE= 0.04 

 

Table 4.14 Two-way Association of Father’s Educational Attainment by Gender 

 
 

Gender 
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Male         

  Frequency 11 30 23 11 64 38 29 206 

  Percentage (row) 5.34 14.56 11.17 5.34 31.07 18.45 14.08 100.00 

  Percentage (column) 52.38 56.60 52.77 52.38 54.70 46.91 50.88 52.28 

Female         

  Frequency 10 23 21 10 53 43 28 188 

  Percentage (row) 5.32 12.23 11.17 5.32 28.19 22.87 14.89 100.00 

  Percentage (column) 47.62 43.40 47.73 47.62 45.30 53.09 49.12 47.72 

Total         

  Frequency 21 53 44 21 117 81 57 394 

  Percentage (row) 5.33 13.45 11.17 5.33 29.70 20.56 14.47 100.00 

  Percentage (column) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Kendall’s tau-b = 0.04, ASE= 0.045 

 

Future funding anxiety 

 

 When it comes to funding, there was a slight statistically significant difference between 

students depending on the field of broad study they were in and the amount of anxiety they felt 

regarding future funding. For instance, 22% of Engineering students felt anxiety “A lot of the 

time” about if they will obtain funding for the rest of their PhD program, while only 9% of 

Social Science students and 11% of Mathematical and Physical Science students had high levels 

of anxiety about how they will obtain funding over the course of their PhD career. Conversely, 

31% of Mathematical and Physical Science students had no anxiety about their funding, while 

only 21% of Life Science students fell into this category.  Most students in the Humanities had 

an “Average” amount of funding anxiety at 31%., and the second highest percentage for high 
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anxiety at 17%. Overall, about 30% of students expressed that they had either a “good amount” 

or “a lot” of anxiety about future funding, while about 50% had none or very little, and the other 

20% had an average amount of anxiety. 

Table 4.15 Two-way Association of Funding Anxiety by Broad Field 

Funding Anxiety 
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“None”       

  Frequency 21 6 34 18 21 100 

  Percentage (row) 21.00 6.00 34.00 18.00 21.00 100.00 

  Percentage (column) 27.63 26.09 31.19 20.69 32.81 27.86 

“Little”       

  Frequency 20 5 24 17 18 84 

  Percentage (row) 23.81 5.95 28.57 20.24 21.43 100.00 

  Percentage (column) 26.32 21.74 22.02 19.54 28.13 23.40 

“Average”       

  Frequency 14 7 25 16 6 68 

  Percentage (row) 20.59 10.29 36.76 23.53 8.82 100.00 

  Percentage (column) 18.42 30.43 22.94 18.39 9.38 18.94 

“A Good Amount”       

  Frequency 14 1 14 17 10 56 

  Percentage (row) 25.00 1.79 25.00 30.36 17.86 100.00 

  Percentage (column) 18.42 4.35 12.84 19.54 15.63 15.60 

“A Lot”       

  Frequency 7 4 12 19 9 51 

  Percentage (row) 13.73 7.84 23.53 37.25 17.65 100.00 

  Percentage (column) 9.21 17.39 11.01 21.84 14.06 14.21 

Total       

  Frequency 76 23 109 87 64 359 

  Percentage (row) 21.17 6.41 30.36 24.23 17.83 100.00 

  Percentage (column) 100.00 100.00 100.00 100.00 100.00 100.00 

Kendall’s tau-b =0.03, ASE = 0.04 
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Table 4.16 Two-way Association of Funding Anxiety by Gender 

Gender “None” “Little” “Average” “A Good 

Amount” 

“A Lot” Total 

Male       

  Frequency 60 40 44 25 28 197 

  Percentage (row) 30.46 20.30 22.34 12.69 14.21 100.00 

  Percentage (column) 59.41 46.51 63.77 43.10 50.91 53.39 

Female       

  Frequency 41 46 25 33 27 172 

  Percentage (row) 23.84 26.74 14.53 19.19 15.70 100.00 

  Percentage (column) 40.59 53.49 36.23 56.90 49.09 46.61 

Total       

  Frequency 101 86 69 58 55 369 

  Percentage (row) 27.37 23.31 18.70 15.72 14.91 100.00 

  Percentage (column) 100.00 100.00 100.00 100.00 100.00 100.00 

Pearson’s Chi2 (4) = 8.69, p= 0.07; Kendall’s tau-b = 0.05, ASE= 0.047 

 

Table 4.17 Two-way Association of Funding Anxiety by Race/Ethnicity 

Funding Anxiety White Black Hispanic Asian/ 

Pacific 

Islander 

More 

than 1 

Race 

Other 

Race 

Total 

“None”        

  Frequency 63 0 4 27 5 2 101 

  Percentage (row) 62.38 0.00 3.96 26.73 4.95 1.98 100.00 

  Percentage 

(column) 

32.64 0.00 14.81 23.48 29.41 12.50 27.30 

“Little”        

  Frequency 46 1 10 21 4 4 86 

  Percentage (row) 53.49 1.16 11.63 24.42 4.65 4.64 100.00 

  Percentage 

(column) 

23.83 50.00 37.04 18.26 23.53 25.00 23.24 

“Average”        

  Frequency 32 1 2 30 3 1 69 

  Percentage (row) 46.38 1.45 2.90 43.48 4.35 1.45 100.00 

  Percentage 

(column) 

16.58 50.00 7.41 26.09 17.65 6.25 18.65 

“A Good Amount”        

  Frequency 23 0 8 20 2 6 59 

  Percentage (row) 38.98 0.00 13.56 33.90 3.39 10.17 100.00 

  Percentage 

(column) 

11.92 0.00 29.63 17.39 11.76 37.50 15.95 
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“A Lot”        

  Frequency 29 0 3 17 3 3 55 

  Percentage (row) 52.73 0.00 5.45 30.91 5.45 5.45 100.00 

  Percentage 

(column) 

15.03 0.00 11.11 14.78 17.65 18.75 14.86 

Total        

  Frequency 192 2 27 115 17 16 370 

  Percentage (row) 52.16 0.54 7.30 31.08 4.59 4.32 100.00 

  Percentage 

(column) 

100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Pearson’s Chi2 (20) = 29.47, p= 0.08; Kendall’s tau-b= 0.102, ASE= 0.04 

 

Citizenship by race and ethnicity 

 

 The sample collected for this study had 40% of students with “Non-Resident” status, while 

the other 60% were either permanent residents or citizens. There were more than twice as many 

Asian and Pacific Island students at 62% who identified as “Non-Resident” as white students at 

30% and Hispanics at 24%. UCI’s report indicates that overall, 19% of students at UCI are 

considered “International”. It’s not clear why there are so many more students who are not U.S. 

citizens or permanent residents in the sample than in UCI’s report. In terms of gender, 45% of 

males versus 35% of females are non-residents, and conversely, 55% of males and 65% of 

females were permanent residents or citizens. The Pearson chi-squared test result was a p-value 

of 0.06 for the difference of resident status by gender. Below is a visual representation of UCI’s 

report on the distribution of international and domestic students. 
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Figure 4.4 Distribution of UCI’s International Students 

Source: http://www.grad.uci.edu/about-us/diversity/index.html 

Table 4.18 Two-way Association of Citizenship by Gender 

Citizenship Status Male Female Total 

Not a Citizen    

    Frequency 93 67 160 

    Row Total Percent 58.13 41.88 100.00 

    Column Total Percent 44.71 35.45 40.30 

Yes, Citizen or 

Permanent Resident 

   

    Frequency 115 122 237 

    Row Total 48.52 51.48 100.00 

    Column Total 55.29 64.55 59.70 

Total Frequency 208 189 397 

Total Row 52.39 47.61 100.00 

Total Column 100.00 100.00 100.00 

Pearson’s Chi2 (1) = 3.53, 0.06; Kendall’s tau-b = 0.09, ASE = 0.05 
 

 

Table 4.19 Two-way Association of Citizenship by Race and Ethnicity 

Citizenship Status White Black Hispan

ic 

Asian/P

acific 

Islander 

More 

than one 

race 

Other 

race 

Total 

Not a Citizen        

    Frequency 62 0 7 77 4 10 160 

    Row Total % 38.75 0 4.38 48,18 2.50 6.25 100.00 
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    Column Total % 30.10 0 24.14 61.60 22.22 62.50 40.30 

Citizen or 

Permanent 

Resident 

       

    Frequency 144 3 22 48 14 6 237 

    Row Total % 60.76 1.27 9.28 20.25 5.91 2.53 100.00 

    Column Total % 69.90 100.00 75.86 38.40 77.78 37.50 59.70 

Total Frequency 206 3 29 125 18 16 397 

Total Row % 51.89 0.76 7.30 31.49 4.53 4.03 100.00 

Total Column % 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Pearson’s Chi2 (5) = 43.38, p=0.00 

 

Hardiness 

 

 The average hardiness score for respondents was 35.3. The median was 36. Recall that the 

hardiness score is derived from the three C’s which consists of a set of 6 questions each. The 

highest score for each of the three C’s is 18. Together, they add up to the hardiness score. The 

maximum hardiness score is 48. The current sample was left skewed with a value of -.32. The 

standard deviation for the current sample was 6.2. A hardy score of 41.5 would be one standard 

deviation above the mean, while a score of 29.1 would equal one standard deviation below the 

mean. Below is a table with the summary statistics (Table 4.20) followed by a graph of the 

distribution of hardiness. 

Table 4.20 Summary Statistics for Hardiness and Three C’s of PhD Students 

 Mean Median Standard 

Deviation 

Maximum Minimum 

Hardiness 35.28 36 6.16 48 16 

Control 12.42 13 2.37 18 6 

Commitment 12.45 13 2.72 17 3 

Challenge 10.39 11 2.91 18 1 
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Figure 4.5 Hardiness distribution of PhD students in Sample 

 

Hardiness and mother’s level of education for students further into their PhD 

 

 While there was no significant difference for hardiness by gender, there were some 

interesting insights related to parents’ educational attainment and hardiness. For instance, 

hardiness shares a mild positive correlation with mother's education level, but not with father's. 

This means as a student’s mother’s education increases their hardiness level also increases. So, 

students with the highest hardiness level were generally more likely to have a mother with a PhD 

or other advanced degree. This does not hold true for student’s father’s level of education, where 

there was actually a slight negative correlation. 

Hardiness and advisor support 

 

 Interestingly, there was a significant difference among students regarding how much 

emotional support they felt they have from their advisor with their level of hardiness. Almost 

62% of students who scored one standard deviation above the average hardiness score of the 
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sample felt they had a “good amount” or “a lot” of emotional support from their advisor. 

Conversely, less than 28% of students whose hardiness score was one standard deviation below 

or less than the mean hardiness score felt they had a good amount or a lot of emotional support 

from their advisor. This could indicate that especially the commitment component of hardiness is 

related to the amount and strength of engagement between the student and their advisor. 

Table 4.21 Two-way Association of Hardiness Level by View of Level of Emotional Support 

from Advisor 
 

How much emotional support do 

you feel you have from your 

advisor? 

High 

Hardiness 

Medium 

Hardiness 

Low 

Hardiness 

Total 

None     

     Frequency 5 24 10 39 

     Percentage (Row) 13% 62% 26% 100% 

     Percentage (Column) 7% 10% 17% 11% 

A little     

     Frequency 6 44 11 61 

     Percentage (Row) 10% 72% 18% 100% 

     Percentage (Column) 9% 18% 19% 17% 

Average     

     Frequency 15 68 21 104 

     Percentage (Row) 14% 65% 20% 100% 

     Percentage (Column) 22% 28% 36% 28% 

A good amount     

     Frequency 32 74 8 114 

     Percentage (Row) 28% 65% 7% 100% 

     Percentage (Column) 47% 31% 14% 31% 

A lot     

     Frequency 10 30 8 48 

     Percentage (Row) 21% 63% 17% 100% 

     Percentage (Column) 15% 13% 14% 13% 

Total     

     Frequency 68 240 58  

     Percentage (Row) 19% 66% 16% 100% 

     Percentage (Column) 100% 100% 100% 100% 

 

Hardiness Level: High>one standard deviation above mean, Medium=above one standard deviation 

below mean and below one standard deviation above mean), Low<one standard deviation below mean 
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Coping with humor and hardiness: 

 

Another interesting finding is that students with high hardiness scores were significantly 

more likely to laugh about a stressful event than students with low hardiness. For instance, over 

50% of students with high hardiness answered either “I usually do this a lot” or “I usually do this 

a medium amount”, when asked if they usually “laugh about the situation”, when they 

experience a stressful event. Conversely, only 26.8% of students with low hardiness answered 

that they “do this a lot or a medium amount” when asked if they laugh about a stressful situation.  

Another question regarding whether a student is inclined to make jokes about a stressful event 

had high percentages for students of all levels of hardiness (55.1% high, 41.6% medium, and 

42.9% low), but was not significant for the sample. 

Table 4.22 Two-way Association of Coping with Humor and Hardiness Level 
 

I laugh about the situation High 

Hardiness 

Medium 

Hardiness 

Low 

Hardiness 

Total 

I usually don’t do this at all     

     Frequency 14 56 15 85 

     Percentage (Row) 17% 66% 18% 100% 

     Percentage (Column) 21% 24% 27% 24% 

I usually do this a little bit     

     Frequency 19 85 26 130 

     Percentage (Row) 15% 65% 20% 100% 

     Percentage (Column) 28% 37% 46% 36% 

I usually do this a medium amount     

     Frequency 16 55 10 81 

     Percentage (Row) 20% 68% 12% 100% 

     Percentage (Column) 24% 24% 18% 23% 

I usually do this a lot     

     Frequency 19 37 5 61 

     Percentage (Row) 31% 61% 8% 100% 

     Percentage (Column) 28% 16% 9% 17% 

Total     

     Frequency 68 233 56 357 

     Percentage (Row) 19% 65% 16% 100% 

     Percentage (Column) 100% 100% 100% 100% 

 

Hardiness Level: High>one standard deviation above mean, Medium=above one standard deviation 

below mean and below one standard deviation above mean), Low<one standard deviation below mean 
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Hardiness differences between parents and non-parents: 

 

 There was a significant difference between hardiness level and whether a student is a parent. 

Over 41% percent of parents scored in the high hardiness category versus 21.5% of students 

without children. Conversely, only 6.9% of students with children scored in the low hardiness 

category compared with 16.03% of students who were not parents. Among the general 

population, the average level of Hardiness is 35.5 (Maddi & Khoshaba, 2001) 

Table 4.23 Two-way Association of Hardiness Level and Parental Status 
 

Do you have children? High 

Hardiness 

Medium 

Hardiness 

Low 

Hardiness 

Total 

No     

     Frequency 79 230 59 368 

     Percentage (row) 22% 63% 16% 100% 

     Percentage (column) 87% 94% 97% 93% 

Yes      

     Frequency 12 15 2 29 

     Percentage (row) 41% 52% 7% 100% 

     Percentage (column) 13% 6% 3% 7% 

Total     

     Frequency 91 245 61 397 

     Percentage (row) 23% 62% 15% 100% 

     Percentage (column) 100% 100% 100% 100% 

Hardiness Level: High>one standard deviation above mean, Medium=above one standard deviation 

below mean and below one standard deviation above mean, Low<one standard deviation below mean 

 

Student views 

 There were also modest significant positive correlations between student’s views about their 

departments and their advisors. When asked separately how much academic, emotional, and 

financial support they felt they had first from their advisor and then from their department, there 

was a correlation between the responses. Below is a table of the correlations. 

Table 4.24 Correlations of Perceived Support from Advisor and from Department 

 

Emotional Support  Academic Support Financial Support 

0.47 0.42 0.23 
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Performance: 

 

 Finally, level of performance in graduate school was measured through questions tailored to 

capture information relevant to operationalizing performance. The following indicators provided 

the overall performance measure. 

• Whether a student had ever been an instructor of record 

• How many times, if at all a student had presented at a conference 

• How often, if at all, a student had attended an event requiring air travel 

• How often, if at all, a student had attended an event not requiring air travel 

• How often, if at all, a student had attended a brownbag event 

• Whether the student had completed their comprehensive exams 

• Whether the student had advanced to candidacy 

• How many times, if at all, the student had co-authored a peer-reviewed journal article 

• How many times, if at all, the student had single-authored a peer-reviewed journal article 

• Funding performance was measured by a weighted variable of how many fellowships, 

grants, graduate student research positions versus teaching assistantships, and/or loans the 

student received. Specifically, receiving a fellowship or grant was weighted twice as 

much as obtaining a graduate student research position, while the other options were not 

given any weight. 

 

 Of note, more than half of the participants had presented at one or more conferences. And, 

while only almost 12% of students had single-authored at least one article, more than 40% had 

co-authored at least one or more articles. More than half of students regularly attended one or 

more events without air travel per year. Almost 20% of respondents had been the instructor of 

record for at least one course, and close to 45% had passed their comprehensive exams. Below is 

a table of the frequencies and percentages for the performance indicators of the current sample. 
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Table 4.25 Frequencies and Percentages for Performance Indicators 
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Frequency 104 163 71 200 150 44 N/A 166 255 241 

Percentage 27.88 43.47 19.61 53.91 40.66 11.93 N/A 45.48 71.42 65.85 
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CHAPTER 5: STRUCTURAL EQUATION MODEL 

Introduction 

Drawing on the idea that graduate students persist through three stages within an 

academic climate that is connected to a process of socialization (Tinto, 2012), I sought to 

understand how the hardiness framework developed by Maddi (2012) might aid students’ 

performance in graduate school. Although discussed at length in this dissertation, to summarize: 

hardy individuals tend to have attitudes that buffer them from the negative effects of stressful life 

conditions, as well as enhance coping skills, performance, and mental health. Furthermore, 

individuals strong in hardiness stay committed to, rather than withdrawing from everyday 

activities, believe they can actively control situational outcomes, and seek to gain wisdom from 

both positive and negative experiences, learning from both. Several studies (Maddi, 1986, 1994, 

1997; Maddi, Wadhwa, & Haier, 1996; Weibe & McCallum, 1986) show that, as expected, 

hardiness is positively related to problem-solving, coping, socially supportive interactions, and 

beneficial self-care efforts. Consistent with these findings are others showing that, in stressful 

circumstances, hardiness facilitates viewing these situations as tolerable (Ghorbani, Watson, & 

Morris, 2000) and tend to react to them with less intense physiological arousal than others 

(Allred & Smith, 1989; Contrada, 1989; Harvey, 2005). It is clear, then, that hardiness may be a 

factor in student performance at the PhD level. 

Furthermore, given the profound demands and constraints for students and perhaps more 

so for students of color, women, older students, students who lack citizenship status, have a low 

household income, or are gay or lesbian, and/or first generation college students exist in the form 

of institutional barriers, pressures to balance family and student life, and heteronormative, white, 
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male-dominated departments, I seek to learn if Hardiness is a buffer of the strain from stressful 

circumstances on performance for PhD students. 

Methods 

 This study involved a survey of all possible graduate students in PhD programs at 

a large public research institution in the fall quarter of 2015. Because all or as many graduate 

students as possible were surveyed, there are individuals in the sample at various phases of their 

career. The survey captured demographic information, performance related information, views 

related to departmental climate, funding anxiety, and advisor relationships, as well as the most 

current Hardiness survey, the Personal Values Survey III-R (PVS III-R) and the second 

component HS III-R is the HardiSurvey III-R. The PVS III-R has 18 questions that capture 

overall hardiness scores as well as the individual dimensions of control, commitment, and 

challenge and has been tested for reliability and validity (Sinclair and Tetrick, 2007). The HS III-

R surveys levels of stress, strain, hardy coping skill and social support through 47 questions. 

Together, these components give a complete picture of the hardy model of success (See 

Appendix A for the full list of survey questions that respondents answered).  

 In the analysis in this chapter, I used structural equation modeling to 1. account for 

measurement error of the three C’s of hardiness as well as other constructs such as strain, stress, 

coping methods, well-being, and social support; and 2. explore the relationship of performance 

with hardiness as well as demographic and environmental factors for PhD students at a research 

university on the west coast of the U.S.  

Model specification  

In this section, I first discuss individual measurement model specification, identification, 

and then re-specification of the various measurement models. Then I discuss causal directions 



68 
 

between the latent variables. For the first group of individual measurement models most of the 

models were straightforward. There were four concepts that I wanted to specify: hardiness, well-

being, social support, and coping mechanisms.  The concept of hardiness was the most 

straightforward as there were six items for each of the three C’s, of which the scores were added 

together to create an overall hardiness score after several items have been recoded as the scoring 

protocol calls for. Therefore, I took the sum of control, commitment, and challenge as the three 

indicators of my latent hardiness variable.  

For the latent variable well-being, I used indicators of diet, rest, satisfaction with 

career/life situation, time for self and time with family. For the diet and rest indicators, 

respondents designated if they felt they receive enough rest and if they have a healthy diet on a 

Likert scale of “Yes, definitely”, “Just About”, “Not Really”, and “Not at All”, which were then 

reverse coded so that the latent variable would indicate that a higher coefficient could be 

interpreted as a higher sense of well-being. For the “time for self”, “time for family”, and 

satisfaction with career/life situation indicators, participants responded to questions that asked 

how satisfied they were with the time they had for themselves time with their family, and their 

level of satisfaction with their overall career/life situation by answering that they were "very 

satisfied", "somewhat satisfied", "not too satisfied", or "not at all satisfied". These were also 

reverse coded to allow a positive coefficient of the latent variable to indicate a higher sense of 

well-being.   

For social support, the hardiness framework utilizes six items that refer to the level of 

satisfaction an individual has with their home and social life such as, “Most people make me feel 

worthwhile,” and “I have to be careful what I say at home.” The participants responded that it 

was “not true”, "a little true", "mostly true", or "very true" regarding the six questions. Two items 
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were recoded to follow the logic of the other four questions and indicate that the coefficient 

result would be in the correct direction. 

 Finally, coping, was somewhat less straightforward. I used the twelve coping items from 

the hardiness framework as well as one additional indicator that captured the level at which 

individuals use humor to cope with difficulties. All the indicators were originally from the COPE 

inventory developed by Carver (2013). Based on the items and the sub-groups of the COPE 

inventory they were in (the sub-groups were planning, mental disengagement, growth, denial, 

behavioral disengagement, use of emotional growth, use of instrumental support, and use of 

humor), I determined that there were three main coping groups that were each separate 

measurement models: “Positive”, “Engaged”, and “Distracted”.  According to Carver, the 

inventory was developed using theoretical reasoning and while some of the responses are 

expected to be functional, others are expected to be dysfunctional.  Carver suggests that because 

the COPE Inventory has no "overall" score of coping, it is best to examine each scale on its own 

and then to see what its relation is to other variables in the data. This will help to determine the 

composition of factors since data sets may exhibit different patterns of relationships among 

variables. Initially, I estimated all the coping indicators in my sample together to examine the R-

squared values to see which coping styles might have the best fit together empirically, and 

weighed the results with our theoretical understanding of coping. For instance, while one coping 

style such as planning might seem to fit well empirically with humor, it does not theoretically, 

and therefore was included in the distracted behavior of coping rather than the engaged behavior 

of coping. 
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Figure 5.1 Measurement Models for Social Support, Hardiness, Well-Being, and Coping  

 

Next, the hardiness framework includes an eleven-item score for strain. To account for 

measurement error, I created a measurement model for strain using these eleven items. The strain 

measure was of importance to the full structural model as I specifically wanted to test whether 

hardiness is a moderator of the effects of strain on performance for graduate students. The strain 

items asked participants to evaluate the truthfulness of statements such as if  they had “difficulty 

concentrating or remembering things”, a “depressed mood”, “an upset stomach” and so on.  The 

respondents indicated whether the eleven items were “not true”, “a little true” “mostly true”, or 

“very true”. Below is a visual representation of the measurement model for strain. 
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Figure 5.2 Strain Measurement Model 

Next, I included a measurement model for stress, which was important because stress is 

theoretically typically a cause of strain, and part of the full structural model I wished to test. In 

the hardiness framework, when stress leads to strain, it can affect an individual’s level of 

performance. Therefore, I included the eleven questions for stress and added one additional to 

account for the number of recent losses of loved ones. The stress model already asked if an 

individual had been troubled by the loss of a family member or friend and I added the additional 

question in case there was a magnitude change in stress for more than one loss as this is could 

impact an individual’s level of stress. Other items included in the stress model were items that 

asked participants questions about whether “unexpected things kept happening”, and whether 

they felt “their talents were expressed in what they do”, if “there were many disruptions in their 

schedule”, and so on. As in strain, the scale for stress also “not true”, “a little true”, “mostly 

true”, or “very true”. Below, is a visual representation of the stress measurement model. 
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Figure 5.3 Stress Measurement Model 

Next, I included measurement models to expand the hardiness model to capture 

environmental aspects of the PhD student experience. These models were based on three 

constructs, 1) Advisor support 2) Departmental climate, and 3) Anxiety regarding funding. I 

hypothesized that individually, each of these factors would influence performance structurally.  I 

specified some of these constructs based on questions I adapted from a survey given by Mason et 

al., (2013) to PhD students at the University of California Berkley. For both “Advisor Support” 

and “Departmental Support” there were questions regarding how much academic support a 

student believed they received as well as how much emotional support they received. 

Furthermore, students were asked how often they met with their advisor, interacted with faculty, 

as well as their level of peer interaction. For the measure of “Funding Anxiety”, again, some 

questions were adapted from the above survey to ask how much financial support they felt they 

received from their advisor and their department, as well as how much overall anxiety they had 

regarding their future funding. They were asked to choose whether they were “Very satisfied”, 

“Somewhat satisfied”, “Not too satisfied”, or “Not at all satisfied”. Below is a visual 

representation of the environmental measurement model. 
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Figure 5.4 Environmental Measurement Model 

Finally, for the twelfth and last measurement portion, I constructed a latent variable to tap 

into the performance of PhD students. The survey asked questions of students about whether 

they had been the instructor of record once or more; single and/or co-authored one or more peer-

reviewed journal article; passed their comprehensive exams or equivalent, as well as candidacy; 

how often, if ever, they had presented and/or attended at one or more conferences; how often 

they attend brown bag events and/or other events off campus, and questions concerning their 

funding performance. The funding performance variable used was a weighted variable of 

fellowships, grants, graduate student research positions versus teaching assistantships, and/or 

loans the student received. Specifically, receiving a fellowship or grant was weighted twice as 

much as obtaining a graduate student research position, while the other options were not given 

any weight. 
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Figure 5.5 Performance Measurement Model 

Identification 

 To properly identify the twelve latent variables after having defined each by specific 

indicators, I conducted various tests to determine whether the individual models satisfied the 

identification conditions. Two conditions must be met. The first, the t-rule, is necessary but not 

sufficient. It says that there must be at least as many parameters as the number to be estimated. 

The equation is: t ≤ ½ (q) (q + 1) (Bollen, 1989). For the models, q is three or more indicators, 

and t, the number of parameters to be estimated, is less since 1 indicator per each measurement 

model will be scaled to 1. Next, since the measures have a factor complexity of one and at least 

three indicators each that are uncorrelated, the sufficient condition is satisfied (Bollen, 1989). All 

twelve of the measurement models have a factor complexity of one which allows them to be 

identified based on the three-indicator rule and the t-rule when examined separately. Thus, both 

the sufficient and necessary conditions for identification have been met and all twelve 

measurement models are identified. The notation for the equation for the measurement portion is 

written by the following: 

x = x λ ξ + δ 
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The observed exogenous variables are represented by a vector of X. Lambda, λ x represents the 

factor loadings vector, ξ represents the vector of the latent variables and δ represents the error 

vector.  The matrix equation for the advisor measurement model is: 

 

 

  

 

 

 

 

 

 

 

Diag θ δ = [V (δ 1) V (δ 2) V (δ 3) V (δ 4)] 

 

For the other measurement models, the equations are similar except that Hardiness, 

positive coping, distracted coping, and funding anxiety will have vectors of three elements, well-

being will have vectors of five elements, department climate, and social support will have 

vectors of six elements, engaged coping will have vectors of seven elements, performance will 

have vectors of ten elements, strain, vectors of eleven elements, and stress, vectors of twelve 

elements. Generally, the same equation is applicable to each of the models. 

Testing model fit 

After verification of identification of the measurement of the latent variables, I estimated 

confirmatory factor analyses. To conduct the analysis, one of the factor loadings for each model 

was set to one to provide a scale for the latent variables.  Because it is suggested to scale the 

indicator with the strongest factor loading to one for a CFA I chose the factors with the strongest 

loadings based on the R-squared values. Next, the overall fit of the models was tested. Each 
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model was tested individually.  Below is a table that describes each indicator that was scaled to 

one for the respective latent construct. 

Table 5.1 Indicators for Latent Constructs which were Scaled to One 

Latent Construct Indicator Scaled to One 

Hardiness Commitment- Ability to believe that staying committed to events, 

individuals, and circumstances is the best course of action. 

Performance Achieved Candidacy 

Strain Strain 5- “Depressed mood” 

Stress Stress 1- “Unexpected things keep happening” 

Positive Coping Instrumental support – “Talk to someone who could do something 

concrete” 

Engaged Coping Planning 1- “I try to come up with a strategy about what to do” 

Distracted Coping Mental disengagement 3- “I go to the movies, watch TV, engage in 

social media, or some other distraction to think about it less.” 

Advisor Perception of level of academic support 

Department Climate Perception of level of academic support 

Funding Anxiety Financial support from Advisor 

Well-Being Time for Self 

Social Support Social Support 6- “I am satisfied with the support I get from family 

and friends” 

 

The overall fit of the model was then tested. The null hypothesis states that the sample 

covariance matrix equals the model implied covariance matrix. The alternate hypothesis states 

that they are not equal. When we fail to reject the null hypothesis, we have a good fitting model.  

We fail to reject the null hypothesis if the chi-squared value is not significant. Failing to reject 

the null, which signifies a good fitting model, indicates that our sample covariance matrix is not 

significantly different from the expected model implied covariance matrix. Here are the null and 

alternate Σ hypotheses:  

H0: Σ = (θ)  

 

Ha: Σ ≠ Σ (θ) 

Alternative measures of fit, the CFI, TLI, and RMSEA, were also examined to assess 

model fit.  Conventionally, a CFI and TLI score greater than .90 and an RMSEA score less than 
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.05 are considered acceptable model fits.  The results of the fit statistics for all thirteen 

measurement models are shown below in Table 2.  The results show that the twelve models vary 

in fit.  The models for Hardiness, positive coping, funding anxiety, and the moderating hardiness 

latent variable which is the three C’s times strain, are all exactly identified so their CFI and TLI 

scores are 1.0 and RMSEA value is 0.00. With the exception these, as well as advisor, which had 

a chi-squared value of 7.878 and p-value of 0.002, and distracted coping, which had a chi-

squared value of 3.512 and p-value of 0.172, the other models all have highly significant p-

values. The CFI, TLI, and RMSEA scores also vary with the ones for advisor, and distracted 

coping being the highest, and the others ranging from marginal to poor. Performance had the 

poorest scores with a CFI of 0.584, TLI of 0.466, and RMSEA of 0.117. These results suggest 

that the indicators are marginally measuring these latent constructs among PhD students. One 

reason for this could be that rather than being a reflective latent variable, where the latent 

variable causes the responses of the indicators, performance is better suited as a causal latent 

variable, which means that the indicators are causing the latent variable rather than reflecting it. 

Bollen (1989) discusses in detail the possibility of latent measurement constructs sometimes 

being a causal latent construct rather than a reflective one.  Typically, we expect a reflective 

latent variable to have indicators that are at least moderately positively correlated (Kline, 2011). 

This is one clear indication that they fit well together as one measurement construct. For 

Hardiness, for instance, the three C’s all have intercorrelations ranging from 0.53 to 0.28. For 

performance, however, the intercorrelations are not as high. The majority of the intercorrelations 

range between 0.20 to -0.20 of which, a large portion range between 0.10 to -0.10. The highest 

correlations are between having achieved candidacy and passing comprehensive exams (0.60), 

and having presented at a conference and attended events that require air travel (0.54). Given that 
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not all the intercorrelations are positive and that the majority are fairly low, it is plausible that 

performance may attain a better model fit if it is considered a causal rather than reflective 

measurement construct. With this understanding, it is reasonable to not be as concerned by the 

poor fit of the performance measurement. Below is a table summarizing the fit statistics for the 

individual measurement models. 

Table 5.2 Fit Statistics for the Individual Measurement Models 

Measurement Model Degrees of 

freedom 

Chi-square 

(p-value) 

CFI TLI RMSEA 

Hardiness 0 0 (0.00) 1.000 1.00 0.000 

Performance 35 242.739 (0.000) 0.584 0.466 0.117 

Strain 44 199.427 (0.00) 0.889 0.861 0.099 

Stress 54 205.886 (0.00) 0.619 0.534 0.089 

Positive Coping 0 0 (0.00) 1.000 1.00 0.000 

Engaged Coping 9 99.322 (0.000) 0.838 0.731 0.168 

Distracted Coping 2 3.515 (0.172) 0.973 0.920 0.046 

Well-being 5 66.67 (0.00) 0.872 0.745 0.181 

Social Support 9 49.767 (0.00) 0.915 0.858 0.113 

Advisor 2 7.878 (0.02) 0.988 0.963 0.089 

Department Climate 9 70.968 (0.00) 0.925 0.875 0.136 

Funding Anxiety 0 0 (0.00) 1.000 1.00 0.000 

Hardiness x Strain 0 0 (0.00) 1.000 1.00 0.000 

 

Full measurement models: Model estimation, fit and results  

After testing the individual measurement models, twelve of the thirteen models 

(excluding the moderating latent construct of Hardiness x strain) were tested together in one 

model.  The identification rules previously applied are conditional upon the models being a 

factor complexity of one, which all thirteen were. In addition, there were more known 

parameters than unknown parameters. Each measurement model was scaled as described above, 

and the overall fit of the model was tested.   

The chi-squared value for the full measurement model was 4557.82, which was highly 

significant with a p-value of 0.00, but the overall fit of the model in terms of RMSEA at 0.044, 
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was an improvement compared to some of the previous individual model fit results. The CFI and 

TLI values were 0.738 and 0.724, respectively.  The overall fit was not as good as the fit for 

some the individual models. Nonetheless, the model is an improvement in terms of RMSEA fit, 

which provided confidence to continue further testing.   

The individual R-squared and factor loadings for the full measurement model were also 

evaluated.  Overall, it appears that most of the values increased while a few decreased slightly. 

Of interest was that two of the indicators for the construct of funding anxiety switched degree of 

explanatory power. The financial support from a student’s department indicator had more 

explanatory power than the indicator of financial support from one’s advisor in the full 

measurement model than it did in the individual measurement model (0.190 for advisor and 

0.305 for department climate for the full correlated model and 0.305 advisor and 0.170 for 

department climate in the individual measurement model).  In general, the factor loadings 

increased while only a few decreased slightly. A few increased greatly.   

Most of the correlations between the latent constructs were small to average, with one 

exception, Hardiness. The association between Hardiness and many of the other constructs were 

quite high, the highest of which, was the correlation with the engaged coping behavior, which 

was 0.72.  The lowest was with performance at -0.09. This suggests a strong relationship 

between Hardiness and many constructs, indicating that there might be similar underlying factors 

connecting these constructs. This is logical because the literature which demonstrates that the 

strengthening of coping skills, well-being, and social supports through Hardiness training is 

linked to increased hardiness, which in turn is found to help increase performance in individuals 

in sports, military training, as well as undergraduate students’ GPA scores (Maddi 2012, Maddi 

et al., 2012). Consequently, the strong relationships between hardiness and many of these 
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constructs affirms their connection. Below is a table of the λ, Gammas, and R-squared values for the 

individual measurement models as well as the correlations between the latent constructs, again, apart 

from the moderating latent variable of hardiness x strain. There was a lack of theoretical 

necessity for including this construct with the others since I was more concerned with the 

structural application of this construct in the full structural model.  

Table 5.3 Individual Measurement Models:  Estimates and Variance Explained 

Variable λ R-squared 

Hardiness   

   Commitment 1.0 constrained 0.693 

   Control 0.700*** 0.398 

   Challenge 0.567*** 0.196 

Hardiness/Strain Moderator   

   Control/Strain 1.0 constrained 0.986 

   Commitment/Strain 0.993*** 0.964 

   Challenge/Strain 0.832*** 0.936 

Strain   

   Depressed mood  1.0 constrained 0.578 

   Often, general aches and pains  0.874*** 0.369 

   Often, rapid heartbeat, not from exercising  0.662*** 0.306 

   Shortness of breath, not from exercising  0.615*** 0.299 

   Upset stomach and/or nausea  0.863*** 0.385 

   Difficulty concentrating and/or remembering things  1.000*** 0.471 

   Nervousness or tension  1.000*** 0.498 

   Tiredness, a lack of energy  1.005*** 0.508 

   A feeling that life is pointless  0.800*** 0.384 

   Troubling dreams  0.689*** 0.298 

   Constipation and/or diarrhea  0.650*** 0.243 

Stress   

   Unexpected things keep happening  1.0 constrained 0.357 

   There is a mismatch between what I want and what I get  0.909*** 0.312 

   Things tend to happen as planned  -0.122 0.008 

   There is an orderliness that I can count on  -0.045 0.001 

   My schedule is always getting disrupted  0.845*** 0.305 

   My talents and values get expressed (recoded) 0.021 0.000 

   I have had a personal life change to which I must adjust  0.876*** 0.183 

   I do not have money problems that trouble me  -0.707*** 0.116 

   I do not have relationship difficulties (recoded) 0.773*** 0.096 

   I have been troubled by the death of a family member or friend  0.667*** 0.142 

   I have lost ___person(s) close to me  0.532*** 0.091 

   I have not experienced an illness in a family member or friend  -0.501** 0.046 

Coping-Engaged   

   I try to come up with a strategy about what to do 1.0 constrained 0.505 
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   I pretend it hasn’t happened -0.601*** 0.212 

   I take action to deal with the problem 0.980*** 0.555 

   I think hard about what action to take 0.939*** 0.463 

   Admit to myself that I cannot deal with it and quite trying -0.571*** 0.248 

   I just give up trying to reach my goal -0.593*** 0.259 

Coping-Positive   

   I talk to someone who could do something concrete 1.0 constrained 0.845 

   I discuss my feelings with someone 0.488** 0.183 

   I try to learn something from the experience 0.297** 0.105 

Coping-Distracted   

   I go to the movies, watch TV, engage in social media or some  

   other distraction to think about it less 

1.0 constrained 0.652 

   I sleep more than usual 0.291* 0.066 

   I daydream about other things 0.467* 0.153 

   I make jokes about it 0.212 0.026 

Social Support   

   I am satisfied with the support I get from family and friends 1.0 constrained 0.574 

   My family gives me help in finding solutions to my problems 1.246*** 0.562 

   Most people make me feel worthwhile 0.876*** 0.415 

   I have to be careful what I say at home (recoded) 0.158** 0.020 

   Interacting with family brings out the best in me 0.957*** 0.438 

   I don’t have friends with whom I can just be myself 0.343*** 0.089 

Well-being   

   Time for self 1.0 constrained 0.728 

   Time for family 0.870*** 0.535 

   Overall career/life satisfaction 0.549*** 0.341 

   Diet 0.407*** 0.139 

   Rest 0.520*** 0.243 

Advisor   

   Academic support from advisor 1.0 constrained 0.720 

   Emotional support from advisor 0.917*** 0.549 

   Advisor interaction satisfaction 0.742*** 0.638 

   Frequency of meetings with advisor 0.410*** 0.081 

Department Climate   

   Academic support from department 1.0 constrained 0.583 

   Emotional support from department 0.997*** 0.556 

   Support for work/life balance 0.716*** 0.487 

   Program Quality 0.617*** 0.480 

   Faculty interaction satisfaction 0.642*** 0.492 

   Peer interaction satisfaction 0.462*** 0.260 

Funding Anxiety   

   Financial support from advisor 1.0 constrained 0.305 

   Anxiety about future funding 0.747** 0.182 

   Financial support from department 0.604** 0.170 

Performance   

   Candidacy 1.0 constrained 0.625 

   Comprehensive Exams 0.982*** 0.493 

   Instructor of Record 0.282*** 0.064 

   Present 1.441*** 0.181 
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   Conference w/Air Travel 0.958*** 0.068 

   Conference w/No Air Travel -0.848*** 0.064 

   Co-Author Article 0.922*** 0.109 

   Single-Author Article 0.241** 0.063 

   Brownbag Events -0.646* 0.022 

   Funding Performance 0.684** 0.048 

*significant at p <.05, ** significant at p <.01, *** significant at p <.001, † All coefficients are 

unstandardized 

Correlations of Latent Variables 
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Performance  -.09 -.02 -.08  .07 -.07 -.08  .00 -.06 -.11 -.20  .00 

Hardiness -.09  -.58 -.59 -.46  .72  .55  .53  .57  .35  .55 -.42 

Strain -.02 -.58   .65  .53 -.36 -.15 -.58 -.33 -.20 -.30  .26 

Stress -.08 -.59  .65   .35 -.38 -.26 -.48 -.54 -.22 -.22  .30 

Coping-

Distracted 
 .07 -.46  .53  .35  -.52  .00 -.21 -.16  .02 -.10 -.02 

Coping- 

Engaged 
-.07  .72 -.36 -.38 -.52   .64  .28  .46  .15  .22 -.11 

Coping-

Positive 
-.08  .55 -.15 -.26  .00  .64   .38  .82  .21  .42 -.24 

Well-Being  .00  .53 -.58 -.48 -.21  .28  .38   .44  .34  .59 -.46 

Social 

Support 
-.06  .57 -.33 -.54 -.16  .46  .82  .44   .24  .41 -.26 

Advisor -.11  .35 -.20 -.22  .03  .15  .22  .34  .24   .67 -.45 

Department 

Climate 
-.20  .55 -.30 -.22 -.10  .22  .42  .59  .41  .67  -.65 

Funding 

Anxiety 
 .00 -.42  .26  .30 -.02 -.11 -.24 -.46 -.26 -.45 -.65  

 

Structural models            

I next turn to the larger theoretical question of first, the verification of the hardiness 

framework, which tests whether social support, coping behaviors, and well-being are related to 

individuals’ levels of hardiness. Second, whether stress has a direct effect on strain for PhD 

students. Next, I test whether strain has an effect on performance, as a mediator of stress. In 
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addition, I will test how hardiness might moderate the effects of strain on performance for PhD 

students.  

Next, I will describe the fit, identification, estimation, and results of this model. The 

relationship between hardiness as a moderator of strain was examined by regressing the outcome 

of the latent variable of performance on the factor score for Strain, the hardiness latent variable, 

which includes hardiness (made up of the three C’s), a social support construct, three coping 

constructs, and well-being. Also included were the other environmental latent constructs 

(consisting of department climate, advisors, and funding anxiety), a measure of grit, and thirteen 

demographic controls.  Last, stress was used to predict strain. Dependent variables: (1) 

performance (Y1); (2) Hardiness (Y2); (3) strain (Y3).  In addition, as mentioned, thirteen 

control variables were also included for the performance equation:  level of parental education 

(x14), black and Hispanic (x15), Asian (x16), other race (x17) (whites served as the reference 

group), female (x18), household income (x19), age (x20), child (x21), citizenship (x22), sexual 

orientation (x23), female x age (x24), age x child (x25), female x child (x26).  The equations are 

similar in form. Here is the equation for the dependent variable, performance (Y1):  

Y1= BX2Y2 + B23Y3+ γ114X14+ 

γ11ξ1+γ12ξ2+γ14ξ4+γ115X15+γ116X16+γ117X17+γ118X18+γ119X19+γ120X20 γ121X21+γ122X22+γ123 X23 γ124 

X24+γ125X25+ γ126X26+ ζ1  

Level of parent education was determined by summing each parent’s level of education 

together. If one parent’s level of education was missing, then the entire sum was treated as 

missing for the case. Each parent’s education level was determined through the self-report of the 

PhD student of indicating their parent’s highest level of education. The levels of education 

ranged from "less than high school" to "PhD (or equivalent e.g. EdD)" with seven options to 
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include all possibilities1. I created a “Citizen” dummy variable by coding choices for "U.S. 

citizen" and "permanent resident" as one and "non-resident" as zero. I also created a dummy 

variable for sexual orientation, labeled straight, by coding "straight" as one and "gay or lesbian", 

"bisexual", and "other" as zero. Household income was straightforward. Students were asked to 

choose the range of their estimated gross household income, including their spouse from the 

following categories "less than 25,000", "25,000 to 49,000", "50,000 to 99,000", "100,000 to 

199,000", "200,000 or more". For race and ethnicity, whites were the reference category and I 

created dummy variables for Asian, black/Hispanic, and other race/two or more races. While I 

would have liked to have a separate category for black, there were only three out of the over 

four-hundred, who responded to the survey. Age was created by asking students their date of 

birth and then subtracting that from 2015, the year the survey was conducted. For gender, I 

coded male as zero, and female as one for the dummy variable, and for child I coded not having 

a child as zero, and being pregnant, and having one or more children as one. I next turn to 

describing the process of identifying and estimating the full structural model.  

Identification and estimation  

In terms of identification, as shown earlier, the measurement portion of the models are 

identified. Because the structural part of the models is all recursive, meaning there are no 

feedback effects or correlated errors, the structural regression and are also identified. This is not 

necessary, but a sufficient requirement for identification (Bollen, 1989).  We can also apply the t-

rule t≤ ½ (p + q) (p + q +1), where p + q is the number of observed variables and t is the number 

of free parameters which is a necessary but not sufficient requirement (Bollen, 1989). Since the 

                                                           
1 For students who only answered the level of education of one parent, the value for their parental education was 

designated missing so that their value would not be considered unrealistically low. In STATA, using the MLMV 

command allows the model to use all the information available when there are missing values for one or more 

variables, which is an improvement beyond listwise deletion.  
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number of known parameters is more than the number of unknown parameters the models also 

satisfy this condition of identification. The recursive rule indicates that all recursive models are 

identified, a sufficient but not necessary rule (Bollen, 1989).  Since this model is a recursive 

model and the number of unknown parameters does not exceed the number of known 

parameters, the model satisfied the conditions of identification.  

In terms of estimation, there were a few setbacks that caused me to make some 

adjustments to fit and properly estimate the full structural model. Because the model was quite 

large once the observed individual level variables such as gender, age, and so on, were added, 

preventing the model from estimating, I created factor scores for all the latent constructs apart 

from Hardiness and performance. I had hoped to also include the moderating latent construct of 

the Hardiness interaction with strain, but the model would not estimate with this or other latent 

constructs, and because the areas of interest for this study are Hardiness and performance, I made 

the decision to preserve these latent constructs so that it would be possible to assess the relevance 

of the various indicators of these constructs in the larger model.  Furthermore, having fully 

vetted the individual measurement models, I felt confident that as factor scores, the constructs 

would be captured in a comprehensive manner. For instance, while it is interesting to dissect the 

small distinctions between the individual indicators of stress or strain, of which there were more 

than ten in each, it was not necessary in a theoretical sense. More important for the full model, 

was to determine if there is a significant relationship between stress and strain overall. The same 

is true for the constructs of well-being, social support, and coping. During the earlier individual 

level measurement process, I had sufficiently worked out the most theoretically and empirically 

relevant coping style models, and determined that there were indeed three dimensions of coping. 

Therefore, because the uniqueness of the different coping styles was retained through the three 



86 
 

models, creating factor scores for the three styles was also acceptable. Lastly, it was not seen 

theoretically as an issue to also generate factor scores for the environmental level measurement 

models of department climate, funding anxiety, and advisor relationship. Although, the nuances 

of the indicators within each construct is of value and indeed interesting, the necessity of the 

model as a whole estimating required me to make this adjustment. Fortunately, this adjustment 

did not impact the theoretical importance of any construct.   

It is also important to mention, that although there were other individual level 

demographic questions asked in the survey, the model would not estimate with more than the 

thirteen controls I was able to add. I therefore chose with judiciousness those most applicable 

and necessary for this study, leaving out less relevant variables such as parental income, 

relationship status, and other extraneous variables related to future family plans. While some 

variables such as race/ethnicity, gender, age and so on are clearly important, others such as 

parent education, have more subtle applicability. In literature on undergraduates, our 

understanding of the importance of degree completion as it relates to first generation student 

status is well known, but less so at the graduate level. Therefore, because of theoretical 

relevance, I ensured its inclusion in the model. Below, is a visual depiction of the full structural 

model. 
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Figure 5.6 Full model of Predictors of Performance and Hardiness among PhD Students 

Results 

The results (Table 5.4) indicate that stress has a significant positive effect on strain. The 

standardized results can be interpreted by the standardized coefficients, which indicate that for 

every one standard deviation rise in stress, strain increases by 0.49 standard deviations for PhD 

students. Furthermore, for the hardiness model, as hypothesized, well-being, social support, and 

engaged coping behaviors had significant positive effects on hardiness, while distracted coping 

behaviors had a significant negative effect on hardiness levels. The results indicate that for every 

one standard deviation increase in well-being, Hardiness increases by 0.24 standard deviations. 

Furthermore, for every one standard deviation increase in social support, Hardiness increases by 

0.23 standard deviations. As well, for every one standard deviation increase in engaged coping 
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behaviors, hardiness increases 0.46 standard deviations. Last, for every one standard deviation 

increase in distracted coping behaviors, hardiness decreases by 0.14 standard deviations. These 

results offer strong support for the hardiness framework, and specifically, for hardiness training. 

If individuals receive hardiness training to increase their engaged coping behaviors and well-

being through proper diet, rest, and relaxation, and decrease their use of distracted coping 

behaviors, such as then their level of hardiness would increase. Furthermore, through the 

hardiness training, individuals learn how to improve communication with friends and family, 

which would also help improve their view of their level of social support thereby further 

increasing their level of hardiness. 

Somewhat surprising was the result that positive coping behaviors were not significant as 

hypothesized. However, as Carver, author of the COPE inventory has specified, different coping 

mechanisms may prove important for some groups, while less so for others. However, because 

the hardiness theoretical framework includes these positive coping behaviors, this result does not 

provide strong support for this measure to be included, at least for this group of PhD students. In 

the future it may be helpful to further test several the other coping constructs from Carver’s 

COPE inventory to have a more comprehensive picture of how coping behaviors are related to an 

individual’s level of hardiness as the framework posits. 

In terms of the main question of interest, which is if hardiness is a moderator of strain on 

performance for PhD students, the results were not significant for the interaction variable. Recall, 

that the moderator variable was composed of a latent construct of each of the three C’s of 

hardiness multiplied separately by the factor score of strain. I then generated a factor score for 

the latent moderating variable to alleviate estimation issues.2 

                                                           
2 I also estimated the model without the moderating variable of the interaction of Hardiness with strain to see if the 

results were similar and allay any collinearity concerns. The results for this estimation were similar to the earlier 
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Regarding the other variables predicting the outcome latent variable performance, most 

were non-significant with a few interesting exceptions. The exceptions were departmental 

climate, and two control variables, child, and age, as well as the interaction of child and age. 

Having a child and being older both had significant positive effects on performance, while the 

interaction of age and child as well as department climate both had significant negative effects 

on performance. Next, as mentioned, age was also a significant positive predictor of 

performance. In terms of the standardized results for age, holding other variables constant, for 

every one standard deviation increase in age there is a 0.27 standard deviation significant 

increase in performance when one does not have a child. While it is difficult to grasp what a 

standard deviation increase in performance is, if one considers that the average age of the 378 

students that answered the date of birth question, is twenty-seven and has a standard deviation of 

4.6 years, a student who is thirty-two would more likely have an increase in performance than a 

student who is ten years their junior would. Students younger than 27 would likely experience a 

decrease in their performance from the average aged student of twenty-seven.   

Interestingly, there was a negative significant interaction effect between age and having a 

child with performance. This result indicates that the age at which a PhD student is parenting a 

child has a significant negative effect on performance. The results indicate that holding other 

variables constant, individuals who have a child, also have a higher level of performance. In 

terms of relative effect, the standardized results indicate that holding the other observed 

demographic variables constant, for those who are a parent, there is an almost one full standard 

deviation (0.97) higher in performance than those who are parents when one is younger rather 

than those who are not. Because there is an interaction term for age and child, it is important to 

                                                                                                                                                                                           

estimation with the exception of department climate no longer being significant and the citizen variable becoming 

positively significant. This can be interpreted as students who are citizens (or permanent residents) having higher 

performance outcomes than those who are not. 
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note that having a child as it relates to performance depends upon the age at which an individual 

has a child.  Below is a graph of the interaction of age and having a child for PhD students. For 

purposes of plotting the interaction, I considered the average age of the sample of 27 and both 

low and high age to be one standard deviation from the mean. Recall that the sample’s age 

variable ranges from age 20 to age 57, so based on the trajectory indicated in the plot, we see that 

students without a child surpass those with a child in terms of performance when they are around 

32 years old.  

What we learn from the plotted interaction is that younger students with one or more 

children tend to have higher performance than their peers who do not have children. The 

difference in performance is 0.38 between these two groups. Furthermore, as the individuals with 

children age, their performance decreases. An opposite effect occurs for individuals without 

children at an early age. What the graph shows is that for these individuals, level of performance 

increases steadily until the trajectory crosses the path of individuals with children. Reasons for 

these results are not clear, but one explanation could be that for younger students, having a child 

brings about responsibilities with which such a mindset would lead them to also consider their 

PhD responsibilities of high importance. The difference in performance between students with 

and without children at 27 (the average age of the sample) is 0.19. At the higher age of 32 (one 

standard deviation beyond the mean) the gap in performance narrows to 0.007 between students 

who have a child and those who do not. One reason for this could be that perhaps students 

without children, through their development, gradually adjust to adulthood and mature to then 

fully master the demands of being a PhD student, while those with a child feel the pressure 

earlier to perform out of necessity to provide for their family and are possibly perceived to be 

more capable by their peers and in their department. However, it is troubling that students with 
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children experience a steady decline in performance as they mature. Perhaps greater institutional 

supports could mitigate the effects of this decline. 

 

Figure 5.7 Interaction of Age and Child for PhD Students 

It is puzzling that there is a significant negative relationship between department climate 

and performance. Students who expressed greater satisfaction with academic and emotional 

relationships between their department faulty and their peers, as well as satisfaction with the 

level of interaction among faculty, and overall program satisfaction, were more likely to have 

decreases in performance. This result is counterintuitive. However, there could be explanations. 

One possible explanation could be that students who have higher levels of performance rate their 

levels of satisfaction more harshly than students with lower levels of performance because they 

have higher expectations of their respective departmental relationships just as they do of 

themselves. These high expectations are reflected in their high level of performance, which is 

related to their high self-expectations. Furthermore, there could also be an effect not accounted 

for in this study that suggests that as students’ performance increases over time, their view of 

faculty and department climate diminishes by more frequent interaction proving the adage, 
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“familiarity breeds contempt”, which posits that extensive close interaction with or knowledge of 

an individual leads to a loss of veneration for them. New PhD students are possibly more likely 

to view the atmosphere as positive since they have not yet encountered the various trials that 

accompany graduate life as those students who have progressed through their comprehensive 

exams and candidacy, and therefore have had much more opportunity for faculty and peer 

interactions to evaluate as both positive or negative. 

I will now turn to the model fit. The chi-square value for the full model was 1865.50 with 

388 degrees of freedom, which is significant at p<.001.  The CFI was 0.35, the TLI was 0.28, 

and the RMSEA was .09.  This indicates that the model is a less than optimum fit, however, it is 

important to remember that most of the individual measurement model fits were better than these 

test results. One explanation for the poor fit could be in the measures of the latent performance 

construct. Throughout the analysis performance proved problematic. Originally, I had wanted to 

evaluate two aspects of Performance, one that was more related to level of our theoretical 

understanding of Involvement, which Tinto (2012) suggests is important to consider in our 

understanding of student success. The indicators of attending brown bag events, as well as events 

with and without air travel, and interaction with faculty are all related to our understanding of the 

concept of Involvement, but unfortunately, would not properly estimate together or with other 

performance variables such as presenting at a conference. After many attempts it made the most 

sense to combine the variables together for a comprehensive latent construct of performance. 

Below is a full table of the results. 

Table 5.4 Full Parameter Estimates of Performance and Hardiness for PhD Students 

 
Relationship 

(N=436) 

B Beta 

Structural: Lambdas 

Outcome: Performance 
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   Hardiness  -0.01 

(0.76) 

-0.05 

(0.57) 

   Advisor -0.00 

(0.98) 

-0.00 

(0.98) 

   Climate -0.07* 

(0.03) 

-0.15 

(0.05) 

   Strain -0.04 

(0.76) 

-0.07 

(0.76) 

   Hardiness x Strain -0.00 

(0.85) 

-0.04 

(0.86) 

   Funding anxiety  0.00 

(0.97) 

 0.00 

(0.97) 

   Grit -0.04 

(0.34) 

-0.07 

(0.34) 

   Parents’ education  0.00 

(0.54) 

 0.03 

(0.59) 

   Black/Hispanic -0.15 

(0.05) 

-0.12 

(0.05) 

   Other race or two or more races -0.03 

(0.62) 

-0.03 

(0.62) 

   Asian  0.07 

(0.11) 

 0.10 

(0.10) 

   Straight -0.01 

(0.86) 

-0.01 

(0.86) 

   Citizen  0.07 

(0.08) 

 0.11 

(0.08) 

   Age  0.02** 

(0.00) 

 0.27** 

(0.00) 

   Child  1.27* 

(0.02) 

 0.97* 

(0.02) 

    Female -0.38 

(0.15) 

-0.56 

(0.14) 

   Household income  0.02 

(0.33) 

 0.06 

(0.33) 

   Age x child -0.04* 

(0.01) 

-1.07* 

(0.01) 

   Female x child  0.15 

(0.36) 

 0.08 

(0.36) 

   Female x age  0.02 

(0.14) 

 0.60 

(0.13) 

Outcome: Hardiness   

   Well-being  0.71*** 

(0.00) 

0.24*** 

(0.00) 

   Coping-engaged                      1.97*** 

(0.00) 

0.46*** 

(0.00) 

   Coping-positive  0.09 

(0.57) 

0.03 

(0.58) 

   Coping-distracted -0.45** 

(0.01) 

-0.14** 

(0.01) 

   Social Support  0.86*** 

(0.00) 

0.23*** 

(0.00) 

Outcome: Strain   
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     Stress  0.73*** 

(0.00) 

0.49*** 

(0.00) 

Measurement: Gammas   

Hardiness   

     Commitment 1.00 Constrained 0.61 

     Control  0.76*** 

(0.00) 

0.46 

     Challenge  0.61*** 

(0.00) 

 

0.20 

Performance   

     Candidacy 1.00 Constrained  0.76*** 

(0.00) 

     Comprehensive exams  1.01*** 

(0.00) 

 0.70 

(0.00) 

     Present  1.58*** 

(0.00) 

 0.45 

(0.00) 

     Instructor of record  0.29*** 

(0.00) 

 0.25 

(0.00) 

     Events that require air travel  1.08*** 

(0.00) 

 0.28 

(0.00) 

     Events that do not require air 

travel 

-0.88*** 

(0.00) 

-0.25*** 

(0.00) 

     Brownbag events -0.77** 

(0.01) 

-0.17** 

(0.00) 

     Funding performance  0.60** 

(0.00) 

 0.19** 

(0.00) 

     Single Author  0.29** 

(0.00) 

 0.20** 

(0.00) 

     Co-Author  0.95*** 

(0.00) 

 0.33 

(0.00) 

R2 Hardiness 0.57 

R2 Performance 0.22 

Chi2 (df) 1865.50 (388) p<0.001 

RMSEA 0.09 

CFI 0.35 

TLI 0.28 

 

Conclusion 

 While the hypothesis that hardiness is a buffer of strain on performance for PhD students 

was not supported, other important aspects of the model tests are relevant to our understanding of 

PhD students’ experiences as well as our understanding of the framework for hardiness. First, 

from the results it is clear that at least some of individuals’ coping behaviors, wellness, in terms 

of diet, rest, time for self and family, as well as level of social supports are related to their level 
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of hardiness as theorized by Maddi (2012). Furthermore, as also theorized by Maddi, stress has a 

direct relation to strain for individuals. Last, the Three C’s are supported as valid constructs of 

the overall measure of hardiness. 

 Next, in terms of our ability to understand what indicators adequately capture measures 

related to PhD students’ experiences with their advisors as well as their attitudes concerning 

departmental climate, the R-squareds of the indicators for the individual measurement models for 

both advisor and department climate were considerably good. In the future, when attempting to 

measure satisfaction of PhD students regarding their advisors and departmental climate, 

researchers may want to rely on similar questions to the ones tested here. Although, the 

performance latent variable was less supported by the individual measurement model indicators, 

there is value in the process of examining these indicators as an overall construct. In the future 

researchers may want to consider performance as a causal latent variable rather than a reflective 

one. While generally speaking, latent constructs in the social sciences are reflective, meaning the 

directional arrow leads from the latent variable to the indicators. However, there are instances 

where it makes more sense for the directional arrow to lead to the latent variable. This is true for 

concepts such as SES (socioeconomic status) since we would expect that indicators cause SES 

and not vice versus (Kline, 2011).  Oftentimes, the nature of causal latent variables creates issues 

with identifying the model to be tested. Nevertheless, with careful thought and consideration 

identification of relevant research questions based on credible theories is possible. Therefore, in 

the future, researchers may want to consider that the performance latent indicators more likely 

cause performance than reflect it. 

 Last, it is worth further consideration that the interaction of age and child have a negative 

significant effect on performance for PhD students. Family planning and quality of work/life 
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balance are important parts of healthy adulthood and PhD students should not be excluded from 

participating in what is considered a normal aspect of life course development. However, if 

students are overly regimented in their studies such that they delay or forgo entirely creating a 

family, there are risks to the culture of academia becoming further isolated and less in touch with 

many of the realities of everyday life that social scientists study. The term “ivory tower” may 

develop deeper meaning over time if this occurs and eventually exclude those whose 

experiences, although anecdotal at times, help shape studies that mirror the realities of social life 

and affect policy. 
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CHAPTER 6: GROUP DIFFERENCES 

Introduction 

 

In this chapter, I examined group difference by splitting the sample of PhD students. I 

first split the sample by men and women. The second group comparison is between students in 

their first through third years of study and students in their fourth year of study and beyond. I 

chose these two sets of groups because a priority of this dissertation is first, the unique 

experiences of females compared to males and how there may be differences for how the 

psychological construct of hardiness may serve as a buffer on the negative effects that strain 

have on performance for men and women. Second, by separating students into groups of students 

who are in earlier stages of study by students who are in a later stage of study, it is possible to 

learn if hardiness is more helpful as a buffer from the strain caused by stresses, which may affect 

performance for students in the later groups versus students in the earlier group.   

Splitting the sample into groups based on gender 

First, I treat the categorical variable of gender as a grouping variable to assess a multi-

group structural equation model for the theoretical framework of hardiness, and because multi-

group models are useful for comparing measurement models as discussed earlier in this 

dissertation, some groups that do not fit the traditional graduate student model of white, 

heteronormative male, may have different experiences. Especially in STEM fields that are 

traditionally male-dominated, departments such as chemistry, may provide very different 

experiences for women than men. Gardener (2008) found that academia for women is often more 

difficult than industry. When we consider that women in much of the social realm have different 

experiences than men in both the private and public domains and that they experience unequal 
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pay, differences in healthcare, a larger burden of housework and childcare, it is relevant to also 

consider differences as PhD students. 

 I was interested in the level of hardiness and performance of male and female PhD 

students. It is conceivable that one or more of the three C’s of hardiness may better indicate 

females’ level of hardiness than males or vice versus.  For instance, perhaps women have more 

commitment than men. Perhaps men believe they have more control over the outcomes of events 

and situations. Perhaps there is no difference between men and women regarding their ability to 

see challenges and difficulties as a normal part of their life. I fit these two groups simultaneously 

to compare the measurement models of PhD performance and hardiness across males and 

females because I was interested in comparing the mean hardiness and performance levels of 

men and women. I could simply use a single hardiness score for women and another for men and 

a t test, but then I would not have incorporated measurement errors, and I would have implicitly 

assumed that all three C’s were salient to males and females equally. My main question was: Do 

PhD students who have higher levels of hardiness also have higher levels of performance? 

Perhaps PhD students who have lower levels of hardiness have lower performance levels too.  

I am using the data from the 2015 survey I created that asked PhD students 235 questions 

regarding their views on graduate school life, social support, the hardiness construct, 

demographic information, well-being, coping mechanisms, and indicators of the grittiness 

construct. There were 18 questions that made up three indicators of hardiness: control, 

commitment, and challenge. I used the nine indicators of performance that were described in 

detail in a previous chapter. These were: 1. whether a student has passed their comprehensive 

exam, 2. achieved candidacy, 3. had been the instructor of record for one or more courses, 4. 

single-authored one or more published academic articles 5. co-authored one or more published 
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academic articles, 6. presented at one or more conferences, 7. attended one or more conferences 

that required air travel, 8. attended one or more events that did not require air-travel 9. Attended 

brownbag events 10. and a weighted construct of their funding performance which includes 

whether the student has had one or more grants, fellowships, and/or, graduate student research 

internships. 

 
Figure 6.1 Confirmatory factor analysis for hardiness and performance 

I fit the model simultaneously in both groups and constrained all the corresponding 

parameters to be equal for women and men. The estimated parameters are equivalent to those 

from a single group model. I included these options to obtain a likelihood and chi-squared 

statistic that can be compared with the models I fit hereafter. Although the model had a 

significant chi-squared value of 410.283 and 168 degrees of freedom at p<0.001, the root mean 

Hardiness

control1

commitment2

challenge3

Performance

candidacy 4

comps 5

instructor 6

presented 7

co-author 8

single-author 9

brownbag 10

events/air 11

funding 12

events/no air 13
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squared error of approximation (RMSEA), 0.085 is fair and the comparative fit index (CFI), 0.66 

is below satisfactory. Except for students attending brown bag events, and other events that do 

not require air travel, the loadings are highly significant and in the correct direction. For these 

two loadings the coefficient was significant, but in the wrong direction. There is not a 

statistically significant covariance (p = 0.291) between a PhD student’s level of hardiness and 

their level of performance.  

Testing for invariance comparing men and women 

 

Next, I hypothesized that there might be group differences between males and females in 

terms of the latent measurements of Hardiness and performance. There are potentially many 

differences. The loadings on the indicator variables of the latent variables could be different for 

women than they are for men. Some of the indicator variables might be salient to males, but not 

females. Below I fit a model that imposes the equivalent form on all the relationships but does 

not impose any equality constraints. An equivalent form solution has the same form with the 

same indicators loading on the latent variables for each group, but it does not require the 

corresponding loadings to be equal. This model places no equality constraints on the error 

variance, the variances of the latent variables, or the covariance of the latent variables. 

Additionally, I was not examining whether the means of the latent variables are the same or 

different at this point. These results had a significant (p< 0.00) chi-squared value of 370.01 and 

128 degrees of freedom, an RMSEA of 0.097, and a CFI of 0.659. The fit for this equivalent 

form model is not convincing. I conducted a chi-squared test of difference in model fit between 

the equivalent form model where the chi-squared difference was 40.272 with 40 degrees of 

freedom and p= 0.458 Based on these results, I cannot assert that a model with no covariance 

constraints does significantly better than a model in which all the parameters are constrained to 
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be equal for women and men. Except for brownbag events (p= .425) and instructor of record 

(.088) for women and single authorship for men (p= .061) the loadings are substantially and 

statistically significant. The covariance between hardiness and performance was significant (-

.146, p=0.041) for males, but not for females. The finding that the covariance is negative was 

unexpected. Because of the poor model fit, I looked at the modification indices, which suggest 

correlating the errors of whether a student has presented at a conference and participated in one 

or more events that require air travel, which theoretically makes sense as most events that 

students present at also require air travel. There was a difference in modification indices between 

men (35.005) and women (75.499), but both suggest that participating in events that require air 

travel and presenting at conferences have correlated errors. Next, I conducted a nested test to 

determine whether the model with correlated errors is a better fit than the one without correlated 

errors.  

Model without correlated errors: chi-squared= 370.01, degrees of freedom=128, p< 0.001 

Model with correlated errors: chi-squared = 237.240, degrees of freedom= 126 p< 0.001 

I conducted a nested test of the model with correlated errors in model without correlated 

errors, which resulted in a significant chi-squared value of 132.77 and 2 degrees of freedom. This 

test suggested that the model correlating errors of presented and events that require air travel is 

significantly better. I also conducted a nested test of the 1st model with constraints and correlated 

errors model, which was also, significantly better (chi-squared=173.043(df 42), p=7.813e-18), as 

expected. For the 2nd model with correlated errors, it is unclear whether the results allow me to 

assert that women and men have the same form of the model, which is much weaker than if I had 

required equal loadings. hardiness or performance may have a different meaning for men than 
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women. Perhaps other indicators such as the buffering effect of hardiness on strain for women 

are important to have in the model, which is test this in the full structural equation model later.  

Testing for invariant loadings  

Based on the previous section, I tested the assumption, although weak, that the set of 

parameters are different for women than they are for men. The difference could be in the 

loadings, the error variances, or the covariance of the latent variables. I began by assessing the 

loadings through testing the restriction of equal loadings for women and men. If it is clear the 

loadings are equal, then it is safe to assume the latent variables have the same meaning for both 

women and men; that is, one or another of the indicators is not more central to the meaning for 

women or for men. In my previous results that did not impose this restriction, some of the 

unstandardized loading were different for men and women. For instance, for funding 

performance for men, the loading was 0.55, while for women it was 0.74. Also, the loading for 

having co-authored one or more articles for women was 1.04, while it was 0.88 for men. Some of 

these differences might seem substantial, while others do not. For invariant loadings to be 

justified, I needed to impose the constraint that all the corresponding loadings are the same for 

women as they are for men. I did this by allowing for invariant loadings, and not estimating the 

means, but fixing them at zero. 

I required the measurement coefficients to be the same for women and men, thus 

requiring the loadings to be invariant. This invariant loadings model had a chi-squared value of 

245.26, 137 degrees of freedom, p<0.001, RMSEA of 0.06, and CFI of 0.85. This is nested in 

the same form model where the Chi-squared value was 237.24 with 126 degrees of freedom. The 

difference between the chi-squared values was 8.02 with 11 degrees of freedom. I conducted a 

Likelihood-ratio test with a resulting alpha of p = 0.71. The invariant loadings model was more 
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restrictive than the same form model and did not do significantly worse. The invariant loadings 

model also had reasonably good values with an RMSEA of 0.06 and a CFI of 0.85. These results 

led me to favor the model that constrains the loadings to be equal. I can assert that there is not a 

statistically significant difference between women and men in the meaning of hardiness and 

performance for these indicators. 

Therefore, there was support for the model with equal loadings for women and men 

making comparisons more reasonable. Since each of the corresponding indicators for both men 

and women can be constrained to have the same loading, then it was reasonable to assume that 

performance and hardiness mean the same thing for men and women. 

Testing for equal loadings and equal error-variances models for men and women 

Although the test for both equal loadings and equal error variances is not usually 

supported, and most researchers proceed once they have tested for and demonstrated equal 

loadings, and some proceed even if they can only support same form equivalence (Acock, 2013), 

I wanted to fully examine all possibilities with regards to the measurement models of hardiness 

and performance between men and women. Specifically, here, I tested to see if the measurement 

models demonstrated equal loadings and equal variances by requiring the corresponding 

variances of the measurement errors to be equal across groups.  

The error variance for one of the three C’s of hardiness, commitment, in the invariant 

loadings model was: Male: 3.32 Female: 3.31, which was very close. Many other of the error 

variances were also close, although some such as the error variance for being a coauthor: Male 

1.0 Female:  .75, were not as close. The result of the chi-squared model fit test was 272.51 with 

151 degrees of freedom and an   p<0.001. The RMSEA was 0.064 and CFI was 0.829. Recall the 

equal loadings model fit was 245.26 with 137 degrees of freedom and alpha p<0.001. The 
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RMSEA was 0.063 and CFI was 0.847. The model adding the constraint of equal variance of 

measurement errors across groups seems to be a slightly worse fit than the model with only the 

equal loadings constraint. This would make some sense because thus far there has been a 

significant negative covariance with hardiness and performance for men but not for women. The 

chi-squared difference test with 14 degrees of freedom, resulted in a chi-squared value of 27.25, 

p= .0179. To test whether the variances of the measurement errors could be constrained to be 

equal across groups I also conducted a Wald-chi-squared test of whether the corresponding error 

variance loadings were problematic for women and men, which applies to the set of error terms. 

The results were p=0.053 for co-authorship, which although close to significance is above the 

generally accepted threshold of 0.05. Therefore, I was confident that there were not different 

unique variances in the responses of women and men to the individual items. 

Next, I tested constraining the variances of the latent variables along with their 

covariance to be equal for men and women to force all parameter estimates except measurement 

intercepts to be equal for women and men. The model fit was slightly worse for this model that 

also constrains covariances to be equal with a chi-squared value of 275.93, 154 degrees of 

freedom, and p < 0.001. The RMSEA was 0.06 and CFI was 0.83.    

Testing for equal intercepts 

Before testing for equal means of hardiness and performance, I added a test of equal 

intercepts. When the latent means were constrained to be 0 as I had been doing so far, the 

intercepts were the means for the indicators. For example, men might have had lower or higher 

means on one or more of the three C’s of hardiness. If the items had had very different means, 

then this might have reflected important gender differences. Below, I the computed means. 

 

 



105 
 

Table 6.1 Comparison of means of three C’s of Hardiness for Females and Males 

 

Hardiness Control Commitment Challenge 

Male 12.41 12.39 10.61 

Female 12.46 12.54 10.13 

Total 12.43 12.46 10.39 

 

Table 6.2 Comparison of means of Performance for Males and Females 
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Male 0.27 1.00 0.46 2.29 2.51 3.41 0.76 0.14 0.20 1.57 

Female 0.28 1.20 0.40 2.32 2.28 3.32 0.62 0.16 0.20 1.52 

Total 0.28 1.09 0.43 2.30 2.40 3.37 0.69 0.15 0.20 1.55 
 

Next, I tested whether the corresponding means (intercepts) were equal for the indicators 

for men and women for hardiness and performance by adding an intercepts constraint. I worked 

with the invariant loadings model, but did not impose equal measurement error variances. The 

model fit for this test had a significant chi-squared value of 262.48 with 150 degrees of freedom, 

an RMSEA of 0.06, and a CFI 0.84. By also constraining the intercepts to be equal, I could 

compare this model with the equal loadings model. Recall the model fit for the model that tests 

for invariant loadings had a chi-squared value of 245.26 and 137 degrees of freedom with an p < 

0.001. The RMSEA was 0.06 and CFI was 0.85. The chi-squared difference test results for 

between these two models was not significant (p=0.19) with a chi-squared value of 17.23 and 13 

degrees of freedom, which leads me to not reject the equal intercepts constrain. I wanted to pick 

the most restrictive model that still provides a good fit so that when I compared the means for 

women and men, I had first eliminated as many differences as possible—other than the 
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difference of means. From here, I was comfortable continuing with the Equal Loadings model 

(model 2) because it was not significantly worse than the completely unconstrained model 

(model 1). Based on these results, I felt comfortable asserting that there is not a significant 

difference in how women and men rated the corresponding indicators of hardiness and 

performance.  Based on the chi2 test of difference the equal loadings and equal error variance 

model is significantly worse than the equal loadings model and does not provide a better CFI or 

RMSEA fit. Furthermore, it is also not reasonable to select the model that constrains loadings, 

errors, variances, and covariances to be equal as the chi2 test of difference between it and the 

model that only constricts loadings and intercepts to be equal is significant suggesting it is a 

worse fit. Because the chi2 difference test for the equal loadings and intercepts model is not 

significantly worse than the model that constrains loadings to be equal only, I decided to employ 

this model moving forward to the full structural model. Here is a table (Table 6.3) comparing the 

results thus far: 

Table 6.3 Comparison of Models for Males and Females 

 
Model Chi 

squared(df) 

Comparison Chi-

squared(df) 

diff 

RMSEA CFI 

1. Same form model 237.24(126), 

p<0.01 

 Not applicable 0.07 0.84 

2. Equal Loadings 

model 

245.26(137), 

p<0.01 

2 v 1 8.02(11), 

p=.71 

0.06 0.85 

3. Equal loadings 

and errors 

275.51(151), 

p<0.01 

3 v 2 27.25(14), 

p=.02 

0.06 0.83 

4. Equal loadings, 

errors, variances, 

and covariances 

275.93(154), 

p<0.01 

4 v 5 13.45(4), 

p=.009 

0.06 0.83 

5. Equal loadings 

and intercepts 

262.48(150) 

p<0.01 

5 v 2 17.23(13), p= 

0.19 

0.06 0.84 

 

Comparison of means of Hardiness and Performance Measurement Models 

The multi-group comparison model is an advance beyond traditional t tests. It is possible 

to compare means while allowing for variances of the measurement errors to be different but 
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while imposing an equal loadings model on both groups. The reference group in this model was 

males and if the means for females were significant, then they would be significantly different 

from the corresponding means in the reference group of males. I made the intercepts invariant. 

This forces the intercepts to be equal, and thereby any difference in means of the indicators was 

reflected in the means of the latent variables. As the reference group, men have a fixed mean of 

0, and women have a different mean on each latent variable. The intercept, for each indicator is 

constrained to be invariant across groups. Because I have not constrained the variances of the 

measurement errors to be invariant, the model is equal loadings only rather than equal loadings 

and equal error variances. The means for females for hardiness or performance were not 

significant (p=0.90 for Hardiness for women and p= 0.85 for performance for women). The 

model fit had a significant chi-squared value of 262.43 and 148 degrees of freedom, an RMSEA 

of 0.06 and a CFI of 0.84. This result indicates that the means for women PhD students are not 

significantly different than the means for men PhD students in their levels of hardiness or 

performance3. Below, I summarized the results of the measures of fit of the two models in Table 

6.4. 

 

 

 

 

  

                                                           
3 I continued by applying the same tests of mean differences assuming equal loadings and error variances on the 

same form measurement model I have used so far. The model fit test had a Chi-squared value of 289.54 with 162 

degrees of freedom and p<0.001. The model for comparison of means that assumed equal loadings and error 

variances did significantly worse than the equal loadings model in a Chi-squared difference test (Chi-squared 

difference value was 27.11 with 14 degrees of freedom and p=0.02). The RMSEA was 0.06 and CFI was 0.82, 

which were similar to the equal loadings model. 
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Table 6.4 Summary of Model Fit of Mean Differences of Hardiness and Performance for 

Females 

 

Model testing mean 

differences 

Means for 

Women 

Chi squared(df) Chi-squared(df) 

diff 

RMSEA CFI 

1. Same Form 

Equivalence 

 254.26 (137), 

p<0.001 

Not applicable 0.07 0.84 

 Hardiness Not 

significant 

    

Performance Not 

significant 

    

2. Equal 

Loadings 

 262.434(148), 

 p < 0.001 

8.174(8), p=.42 0.06 0.84 

 Hardiness Not 

significant 

    

 Performance Not 

significant 

    

 

Comparison of variances and covariances of latent variables 

Because earlier models showed a significant negative covariance between hardiness and 

Performance for men, but not for women, it made sense to further explore differences between 

covariances and variances. When I allowed the covariance to be different, as in previous models, 

I obtained a significant negative correlation between hardiness and performance for men, and a 

smaller, non-significant and positive correlation for women. Also, like the other models thus far, 

the RMSEA and CFI are marginal fits to the data. However, as suspected, when I constrained the 

results to have the same covariance for men and women, the resulting covariance was not 

significant. Thus, as hypothesized in this dissertation, there does not seem to be a relationship 

with more hardy individuals having higher performance. There does seem to be some evidence 

that for men, as their hardiness strengthens their performance decreases, which is 

counterintuitive to the overarching hardiness framework. 
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Table 6.5 Model Testing of Covariance Differences for Male and Female PhD Students 

 
Model testing 

covariance 

difference 

(equal loadings) 

Covariance Correlation Chi-squared 

(df) 

Chi-

squared(df) 

difference 

RMSEA CFI 

Covariance 

unconstrained 

  272.51(151), 

p<0.001 

 0.06 0.83 

    Men -.16, p=0.03 -.20, p=0.03     

    Women   .03. p=ns  .04, p=ns     

Covariance 

constrained 

  275.40(152), 

p<0.001 

2.89(1), 

 p= 0.09 

0.06 0.83 

    Men -.08, p=ns -.10, p=ns     

    Women -.08, p=ns -.09, p=ns     
 

Female and Male comparisons in full structural equation models  

 

Based on the previous tests, I chose and could fit the full structural model using the 

loadings and measurement intercepts constrained to be equal across the two groups. I let the 

variances of the error terms vary but required the loadings and intercepts to be equal to ensure 

that the latent variables had the same meaning in both groups.  

The results indicated that stress has a significant positive effect on strain for both males 

and females. Furthermore, for the hardiness model, as hypothesized, well-being, and engaged 

coping behaviors had significant positive effects on hardiness for both males and females. 

However, for females, distracted coping behaviors had a significant negative effect on hardiness 

levels, but not for males, for which there was no significant effect. Somewhat surprising was the 

result that positive coping behaviors were not significant as hypothesized for either males or 

females. However, as Carver, author of the COPE inventory has specified, different coping 

mechanisms may prove important for some groups, while less so for others. However, because 

the hardiness theoretical framework includes these positive coping behaviors, this result does not 

provide strong support for this measure to be included, at least for this group of PhD students. 

Still, there could be other reasons for this outcome that have to do with the constructions of the 
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latent coping variables that I created factor scores for. It could be that some of the coping 

behaviors are more helpful in our understanding of hardiness when they are separated out 

further. For instance, two of the three positive coping behaviors used as indicators could be too 

closely associated with the other indicators for the social support construct and somehow when 

included in the same model lose the ability to predict a positive effect. The two related indicators 

were questions that had to do with the "use of emotional support” by “discussing feelings with 

someone", as well as the “use instrumental of social support” by “talking to someone who could 

do something concrete". Discussing feelings and talking to someone who could do something to 

help is language closely aligned to the social support construct, which was formed from 

questions that similarly ask about family and friend support and help, and comfort level in 

discussing issues. Finally, in terms of the results for the hardiness framework, social support had 

a positive significant effect on hardiness for males, while there was no effect for females. This is 

interesting given that we generally assume that women rely on social support more than men. 

For the results of the variables that predicted performance, for both males and females, 

age had a positive effect, but the interaction of age and child had no effect for females and a 

negative effect for males. Also, having a child for males only, had a positive significant effect, 

and no effect for females. This suggests that there could be positive factors related to having a 

child that strengthen the level of performance for men, but not for women. Perhaps male PhD 

students who are fathers are seen as more reliable, mature, and trustworthy by their advisor, 

mentors, and department and therefore given more opportunities. Perhaps along with being seen 

as more deserving, they are also seen as needing more opportunities because of their parental 

responsibilities. Such opportunities might include being an instructor, or given a particular 

fellowship. This finding would corroborate other research with similar findings.  



111 
 

However, it is puzzling that the interaction of age and having a child had a negative effect 

for males. For females, there is plenty of research about women leaking out of the academic 

pipeline due to having children, and as one of the main questions of this dissertation, a finding 

that the interaction of age and child has a negative effect on performance, would be 

confirmatory. However, although age has a significant positive effect for females, child and the 

interaction term for child and age did not, which suggests there could be other intervening factors 

or explanations One possibility could be that there is a bimodal distribution of women with 

children as they age. We know from the literature, that a subset of women starts graduate school 

later in life, after they have started a family, while those that start earlier often delay parenthood. 

Perhaps, the necessity of women to strategically coordinate their academic career with family life 

has created a statistical non-effect, while in reality the maneuvering around a biological clock to 

create the optimum scenario for graduate work has had a profound, but invisible effect for 

women. 

An explanation for why older men with children are predicted to have lower performance 

is less clear. Below, I plotted the interaction of age on performance in Figure 6.2 to visually see 

the difference for men who have children and men who do not. What we learn is that young men 

with one or more children tend to have higher performance than their peers who do not have 

children. The difference in performance is 0.68 between these two groups. For purposes of 

plotting the interaction, I considered the average age of the sample of 27 and both low and high 

age to be one standard deviation from the mean. Recall that the sample age ranges from 20 to 57, 

so based on the trajectory indicated in the plot, we would expect to see men with no child surpass 

men with a child in terms of performance when they are two standard deviations away from the 

mean age, which would occur around age 37 .Reasons for these results are not clear, but one 
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explanation could be that for younger men, having a child brings about responsibilities with 

which such a mindset would lead them to also consider their PhD responsibilities of high 

importance, and so there is a sort of “carryover effect”. The difference between men at the 

average age of the sample, 27, experience a difference of 0.45, in performance. At the higher age 

of 32 the gap in performance narrows to 0.22 between men who have a child and those who do 

not. One reason for this could be that perhaps men without children, through their development, 

gradually adjust to adulthood and mature to then fully master the demands of being a PhD 

student, while those with a child feel the pressure earlier to perform out of necessity to provide 

for their family and are possibly perceived to be more capable by their peers and in their 

department. 

 Although differences between students in male-dominated programs and non-male-

dominated programs was not tested here, other research has found that women in male-

dominated programs had lower academic self-concept, less sensitivity in their departments to 

family issues and lower career commitment than other students (Ulku-Steiner, Kurtz-Costes & 

Kinlaw 2000), which could explain why the results here do not indicate a positive effect for 

women who have children, and only men. Another study conducted by Kurtz-Costes et al., 

(2006) that looked at differences in PhD students’ perceptions in male dominated departments 

versus non-male-dominated departments, found that men with children were not perceived to 

have more responsibility that could lessen their ability to engage in academic projects, while 

their female counterparts with children were seen as having too many obligations to participate.  
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Figure 6.2 Interaction Effect of Age and Having Child on Performance for Men 

 

The answer for whether hardiness is a buffer for the negative effects that strain might 

have on performance seems to be that no, Hardiness is not a buffer in this scenario. Surprisingly, 

while holding hardiness and other variables constant, grit had a significant negative effect for 

females but not males. The explanation for this is not clear. It could be that there are structural 

variables not in the model that should be in it. It seems counterintuitive that for females, their 

level of drive would be negatively related to their level of performance. For the standardized 

results, female students experienced a -0.17-standard deviation decrease in performance for each 

standard deviation increase in grit. One possible explanation could be that more “Gritty” students 

are solely focused on completing their degree and less so on the aspects related to performance 

such as applying for a grant or single authorship. For many students, persisting to degree may 

involve less focus on high achievement and more on merely continuing in their program. 

To consider the results of a constrained solution as well as model fit, I re-estimated the 

model with the structural path coefficients constrained across males and females. Most of the 

results for the coefficients remained unchanged. When constrained to be equal, age and child, 
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both had significant positive effects on performance, while the interaction had a significant 

negative effect.  Social support continued to have a positive significant effect on hardiness, while 

distracted coping behaviors had a significant negative effect on hardiness. Stress also continued 

to have a positive significant effect on strain. It is also noteworthy that for the constrained 

solution the negative significant effect of grit disappeared, while a negative effect of climate on 

performance became signficant. This result indicates that while holding the other predictors 

constant, positive views on departmental climate are related to a decrease in performance for 

students. While this is odd on its face, an acceptable explanation could be that students who 

strive for high achievement in graduate school are therefore not only critical of their own 

achievements (hence the high performance), but also more highly critical of their department. 

Given the need for students with higher performance to interact and engage with peers, mentors, 

advisors, and committees than students who keep more to themselves, they could be more likely 

to view their department climate as negative by virture of higher interaction rates. Furthermore, it 

is likely that to achieve co-authorship, single-authorship, being the instructor of record, and/or 

receiving grants and fellowships, higher performing students would have had some negative 

experiences along the way. Since graduate school involves so much self-initiative, and getting 

accustomed to rejection, these students with high performance may have developed a steely 

mentality in order to succeed. 

The chi-squared value for the constrained model was 2205.59 with 739 degrees of 

freedom, and a p<0.001. The chi-squared value for the unconstrained model was 2195.35 with 

720 degrees of freedom, and an p<0.001. The chi-squared difference test indicated chi-squared 

value of 10.24 with 19 degrees of freedom. The result was not significant with a p= .95. 

Therefore, the constrained model did not do significantly worse, therefore, the equality 
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constraints did not do significantly worse. Because the results of the chi-squared difference test 

are not significant there is no evidence to clearly reject the constrained solution, but it does not 

indicate that the unconstrained solution should be rejected either. Therefore, it is helpful to 

consider the nuanced picture of the differences between men and women PhD students that the 

unconstrained model provides.  

Table 6.6 Summary Results for Full Structural Model for Females and Males 

 Unconstrained solution Constrained solution 

Relationship Female 

(N=189) 

Male 

(N=209) 

Female 

(N=189) 

Male 

(N=209) 

 B Beta B Beta B Beta B Beta 

performance 

(Outcome) 

        

  hardiness  0.01 

(0.11) 

0.06 

(0.61) 

-0.03 

(0.60) 

-0.18 

(0.11) 

-0.11 

(0.60) 

 

-0.05 

(0.60) 

-0.11 

(0.60) 

-0.04 

(0.60) 

  advisor -0.06 

(0.10) 

-0.14 

(0.10) 

 0.05 

(0.15) 

0.14 

(0.15) 

-0.01 

(0.81) 

-0.02 

(0.81) 

-0.01 

(0.81) 

-0.02 

(0.81) 

  climate -0.08 

(0.09) 

-0.15 

(0.10) 

-0.09 

(0.05) 

-0.21 

(0.05) 

-0.09** 

(0.007) 

-0.20** 

(0.008) 

-0.09** 

(0.007) 

-0.19** 

(0.009) 

  strain -0.22 

(0.25) 

-0.34 

(0.17) 

-0.04 

(0.80) 

-0.08 

(0.80) 

-0.01 

(0.40) 

-0.20 

(0.38) 

-0.01 

(0.40) 

-0.18 

(0.38) 

  hardiness 

   x strain 

-0.01 

(0.37) 

0.25 

(0.31) 

-0.00 

(0.99) 

-0.00 

(0.99) 

 0.00 

(0.65) 

 0.11 

(0.64) 

 0.00 

(0.65) 

 0.10 

(0.64) 

  funding 

  anxiety 

-0.11 

(0.05) 

-0.15 

(0.06) 

-0.09 

(0.12) 

-0.14 

(0.12) 

-0.07 

(0.07) 

-0.11 

(0.08) 

-0.07 

(0.07) 

-0.10 

(0.07) 

  grit -0.13* 

(0.02) 

-0.17* 

(0.02) 

 0.00 

(0.90) 

0.01 

(0.90) 

-0.04 

(0.35) 

-0.06 

(0.35) 

-0.04 

(0.35) 

-0.06 

(0.35) 

  parents’ 

  education 

 0.01 

(0.23) 

0.09 

(0.23) 

 0.00 

(0.68) 

0.03 

(0.68) 

 0.01 

(0.33) 

 0.06 

(0.33) 

 0.01 

(0.33) 

 0.06 

(0.32) 

  black or 

  Hispanic 

-0.09 

(0.36) 

-0.07 

(0.36) 

-0.16 

(0.17) 

-0.12 

(0.17) 

-0.15 

(0.07) 

-0.12 

(0.07) 

-0.15 

(0.07) 

-0.10 

(0.07) 

  other race,  

  or more  

  than 1 race 

-0.14 

(0.12) 

-0.11 

(0.12) 

 0.12 

(0.25) 

 0.09 

(0.25) 

-0.05 

(0.47) 

-0.04 

(0.47) 

-0.05 

(0.47) 

-0.04 

(0.47) 

  Asian  0.09 

(0.16) 

0.11 

(0.18) 

 0.05 

(0.40) 

 0.07 

(0.40) 

 0.07 

(0.16) 

 0.09 

(0.17) 

 0.07 

(0.16) 

 0.08 

(0.16) 

  straight -0.10 

(0.28) 

-0.07 

(0.28) 

 0.10 

(0.31) 

 0.08 

(0.31) 

 0.01 

(0.93) 

 0.01 

(0.93) 

 0.01 

(0.93) 

 0.01 

(0.93) 

  citizen  0.03 

(0.65) 

0.03 

(0.64) 

 0.07 

(0.25) 

 0.10 

(0.25) 

 0.05 

(0.24) 

 0.07 

(0.24) 

 0.05 

(0.24) 

 0.07 

(0.24) 

  age 0.04*** 

(0.00) 

 0.39*** 

(0.00) 

0.02*** 

(0.00) 

0.32*** 

(0.00) 

0.03*** 

(0.00) 

0.30*** 

(0.00) 

0.03*** 

(0.00) 

0.34*** 

(0.00) 

  child  1.3 

(0.11) 

0.89 

(0.11) 

 1.80* 

(0.01) 

 1.40* 

(0.01) 

 1.6** 

(0.003) 

 1.17** 

(0.003) 

 1.6** 

(0.003) 

 1.11 

(0.004) 

  age x  

  child 

-0.04 

(0.12) 

-0.89 

(0.13) 

-0.05** 

(0.01) 

-1.45** 

(0.01) 

-0.05** 

(0.004) 

-1.18** 

(0.004) 

-0.05** 

(0.004) 

-1.15** 

(0.004) 
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  household 

  income 

 0.08* 

(0.02) 

0.18* 

(0.02) 

-0.05 

(0.10) 

-0.15 

(0.10) 

 0.01 

(0.55) 

 0.04 

(0.55) 

 0.01 

(0.55) 

 0.04 

(0.55) 

hardiness 

(Outcome) 

        

  well-being 0.73** 

(0.001) 

0.25** 

(0.001) 

0.78*** 

(0.00) 

0.26*** 

(0.00) 

0.73*** 

(0.00) 

0.25*** 

(0.00) 

0.73*** 

(0.00) 

0.25*** 

(0.00) 

  coping- 

  engaged 

                     

1.93*** 

(0.00) 

0.44*** 

(0.00) 

1.96*** 

(0.00) 

0.47*** 

(0.00) 

1.98*** 

(0.00) 

0.44*** 

(0.00) 

1.98*** 

(0.00) 

0.49*** 

(0.00) 

  coping- 

  positive 

0.14 

(0.52) 

0.05 

(0.52) 

-0.03 

(0.73) 

-0.03 

(0.73) 

 0.08 

(0.74) 

 0.02 

(0.74) 

 0.08 

(0.74) 

 0.02 

(0.74) 

  coping- 

  distract 

-0.50* 

(0.02) 

-0.19* 

(0.02) 

-0.34 

(0.17) 

-0.10 

(0.17) 

-0.42* 

(0.02) 

-0.13* 

(0.02) 

-0.42* 

(0.02) 

-0.13* 

(0.02) 

   social  

   support 

 0.48 

(0.14) 

0.13 

(0.14) 

1.15*** 

(0.00) 

0.30*** 

(0.00) 

0.86*** 

(0.00) 

0.23*** 

(0.00) 

0.86*** 

(0.00) 

0.22*** 

(0.00) 

strain 

(Outcome) 

        

     stress 0.63*** 

(0.00) 

0.46*** 

(0.00) 

0.79*** 

(0.00) 

0.53*** 

(0.00) 

0.71*** 

(0.00) 

0.50*** 

(0.00) 

0.71*** 

(0.00 

0.49*** 

(0.00) 

R2 hardiness 0.49 0.63 0.52 0.62 

R2 

performance 

0.46 0.22 0.21 0.25 

R2 strain 0.21 0.28 0.25 0.24 

Chi2 overall df= 720, 2195.35, p<0.001 df=739, 2205.59, p<0.001 

CFI 0.39 .38 

RMSEA 0.10 .10 

 

Splitting the sample into groups based on early and later stages of PhD career 

Next, I treated the categorical variable of year in program as a grouping variable to assess 

a multi-group structural equation model for the theoretical framework of hardiness.  I was 

interested in the level of hardiness and performance of students in years 1-3 of their PhD 

program versus years 4 and above for students. It is conceivable that one or more of the three C’s 

of hardiness may better indicate a level of Hardiness for students who are earlier on in their PhD 

career and in the stages Tinto (2012) refers to as “Transition” and “Candidacy” vs. students who 

have finished their coursework and moved out of the “Transition” stage and closer to the 

“Completion”. Furthermore, I am interested in comparing the mean hardiness and performance 

levels of these two groups of students. I could simply use a single hardiness score for the early 

group and another for the elder group, and a t test, but then I would not have incorporated 
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measurement errors, and I would have implicitly assumed that all three C’s were salient to both 

groups equally. 

Perhaps individuals in the elder group have more commitment than students in the earlier 

group. Perhaps individuals in the earlier group believe they have more control over outcomes in 

their life. I fit these two groups simultaneously to compare the measurement models of PhD 

performance and hardiness across groups because I was interested in comparing means and the 

variances of the latent variables. My main question was: Do PhD students who have higher 

levels of hardiness also have higher levelsof performance? Perhaps PhD students who have 

lower levels of hardiness have lower performance levels too.   

 
 

Figure 6.3 Confirmatory Factor Analysis for Hardiness and Performance 
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I fit the confirmatory factor analysis simultaneously in both groups and constrained the 

corresponding parameters to be equal for students in years one through three and students in 

years four and above. The estimated parameters are equivalent to those from a single group 

model fit. This allows me to obtain a likelihood and chi-squared statistic that can be compared 

with the models I fit hereafter. The model had a significant chi-squared value of 763.29 with 168 

degrees of freedom and, p<0.001. The root mean squared error of approximation (RMSEA) was 

0.13, which is not very good and the comparative fit index (CFI) was 0.00, which is far below 

satisfactory. Like the gender grouping models, most of the coefficients were highly significant 

and in the correct direction. The exception, as in the gender group models, was that the loadings 

for students attending brown bag events, and other events that do not require air travel, were not 

in the correct direction, although they were significant. Also, like the gender group model, there 

is not a statistically significant covariance between a PhD student’s level of hardiness and their 

level of performance.  

Because I theorized that brown bag events and others that do not require air travel should 

be part of improving a student’s performance, but here do not, I concluded that perhaps they are 

not truly part of this construct, but better suited to the idea of Involvement discussed in previous 

chapters. Therefore, I ran a second model eliminating these two indicators to test the difference 

in model fit between the two models. The chi-squared value was 678.68 with 120 degrees of 

freedom. The RMSEA was 0.15 and the CFI was 0.00. A chi-squared difference test resulted in a 

value of 84.61 with 48 degrees of freedom and p=0009. This indicated that there was a 

statistically significantly better fit for the model that included the attendance of students at 

brownbag events as well as events that do not require air travel. However, theoretically, it does 

not make sense for the loadings on the latent variable to be negative as they should have positive 
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effects on performance. I would expect that those students who are higher in performance attend 

more brownbag events as well as those not requiring air travel so that they are more assimilated 

into the culture of the University, their department, and the larger domain of academia. 

Therefore, I chose to use the model hereafter that does not contain these two indicators.  

Testing for invariance comparing students in years 1-3 and students in years 4 and above 

 

Next, I hypothesized that there might be group differences between students at earlier 

stages versus students at later stages of their PhD career. There are potentially many differences. 

Some of the indicator variables might be salient to later students, but not earlier ones. I attempted 

to fit a model that imposes the equivalent form on all the relationships but does not impose any 

equality constraints. An equivalent form solution has the same form with the same indicators 

loading on the latent variables for each group, but it does not require the corresponding loadings 

to be equal. This model places no equality constraints on the error variance, the variances of the 

latent variables, or the covariance of the latent variables. Additionally, because I was not 

examining whether the means of the latent variables are the same or different at this point, the 

latent variables were constrained to be equal at zero for both groups. 

Unfortunately, this model failed to converge. Therefore, I was unable to estimate model 

fit differences or other tests. Because of these results, I could not assert that a model with no 

covariance constraints does significantly better than a model in which all the parameters are 

constrained to be equal for earlier and later students.  

Because of the poor model fit, I looked at the modification indices, which suggest 

correlating the errors of whether a student has presented at a conference and participated in one 

or more events that require air travel, which theoretically makes sense as most events that 

students present at also require air travel. There was a difference in modification indices between 
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students in years 1-3 (62.95) and students in years 4 and above (36.74), but both suggest that 

participating in events that require air travel and presenting at conferences have correlated errors. 

Next, I conducted a nested test to determine whether the model with correlated errors was a 

better fit than the one without correlated errors.  

Model without correlated errors:  

Degrees of freedom=120, chi-square= 678.68, p< 0.001, RMSEA =0.15, CFI = 0.000 

Model with correlated errors:  

Degrees of freedom=119, chi-square = 567.09, p< 0.001, RMSEA =0.14, CFI = 0.007 

I conducted a nested test of the model with correlated errors in model without correlated errors: 

chi2(1) = 111.59, p 4.394e-26. This test suggested that the model without correlating the errors 

of presented and events that require air travel was significantly worse than the model that 

correlated the errors. Because I could not estimate the model of invariance between groups, it is 

unclear whether the results allow me to assert that students earlier have the same form of the 

model than later students. Hardiness and/or performance may have a different meaning for these 

two groups. Perhaps other indicators such as the buffering effect of hardiness on strain for earlier 

students are important to have in the model, which is test this in the full structural equation 

model later.  

Testing for invariant loadings  

Based on the previous section, I was unable to assume that some parameters are different 

for earlier students than they are for later students. Still, it is important to test whether there is a 

difference between the loadings, the error variances, or the covariance of the latent variables. I 

began by assessing the loadings through testing the restriction of equal loadings. If it is clear the 

loadings are equal, then it is safe to assume the latent variables have the same meaning for both 
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groups; that is, one or another of the indicators is not more central to the meaning for earlier 

students or for later students.  

Unfortunately, this model that would have required the measurement coefficients to be 

the same for both groups, thus requiring the loadings to be invariant, also did not fit. These 

results did not lead me to favor the model that constrains the loadings to be equal. I could not 

assert that there is not a statistically significant difference between groups in the meaning of 

hardiness and performance for these indicators. Because neither this model nor the previous 

same form equivalence model converged, I was unable to make comparisons, and decided to 

estimate an equal loadings and error variance model.  

Testing for an equal loadings and equal error-variances model comparing students in years 

1-3 and students in years 4 and above 

Although this test rarely supports both equal loadings and equal error variances, and most 

researchers are happy to proceed once they have demonstrated equal loadings, and some proceed 

even if they can only support same form equivalence (Acock, 2013), I wanted to fully examine 

all possibilities with regards to the measurement models of hardiness and performance between 

men and women. Specifically, here, I tested, but the model failed to converge, whether the 

measurement models demonstrated equal loadings and equal variances by requiring the 

corresponding variances of the measurement errors to be equal across groups.  

Next, I tried unsuccessfully to constrain the variances of the latent variables along with 

their covariance to be equal for the groups to force all parameter estimates except measurement 

intercepts to be equal. Before moving forward to test for equal means of hardiness and 

performance, I added a test of equal intercepts. When the latent means are constrained to be 0 as 

I have been attempting to do so far, the intercepts, are simply the means for the indicators. For 
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example, one group might have lower or higher means on one or more of the three C’s of 

hardiness. If the items had very different means, then this might reflect important group 

differences.  

Testing for equal intercepts 

Next, I successfully tested whether the corresponding means or intercepts were equal for 

the indicators for the two groups of students for hardiness and performance. I worked with the 

invariant loadings model, but did not impose equal measurement error variances. The model fit 

for this test had a chi-squared value of 372.74 and 104 degrees of freedom with a p< 0.001. The 

RMSEA was 0.12, and the CFI was 0.40. 

Unfortunately, I was unable to compare this model with the equal loadings since it did 

not estimate. Since I was not able to compare whether the difference is significant I was also 

unable to reject or accept the equal intercepts constrain. Since the CFI and RMSEA are better 

than the original fitting model, I was satisfied to move to comparing means of the measurement 

models. If the model had fit and the loadings and intercepts were both equal across groups, then 

it may be unlikely for the latent variables to have different means. Unfortunately, at this point, I 

am unable to make a claim either way. Below is Table 6.7 comparing the models I attempted to 

estimate. 

 Table 6.7 Comparison of Models for PhD Student Groups by Years of Study 

 
Model Chi squared(df) Comparison Chi-squared 

(df) diff 

RMSEA CFI 

CFA 678.68(120), 

p<0.01 

 Not applicable 0.15 0.00 

Same form model Unable to estimate  Not applicable   

Equal Loadings model Unable to estimate  Not applicable   

Equal loadings and errors Unable to estimate  Not applicable   

Equal loadings, errors, 

variances, and covariances 

Unable to estimate  Not applicable   

Equal loadings and 

intercepts 

372.74(104) 

p<0.01 

 Not applicable 0.12 0.40 
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Testing Mean Differences of Hardiness and Performance for Earlier and Later Student 

Groups 

Before moving to the full structural model, it is possible to test whether the mean of 

students in their later stages is significantly different from the mean of students in earlier stages 

for hardiness and performance. The multi-group comparison model is a major advance beyond 

traditional t tests because it is possible to compare means while allowing for variances of the 

measurement errors to be different but while also imposing an equal loadings model on both 

groups. The reference group for this model was students in years one through three. If the means 

for the second group were significant, then students in years four and above are significantly 

different from the corresponding means in the group of students in years 1-3. I made the 

intercepts invariant forcing the intercepts to be equal, and thereby any difference in means of the 

indicators would be reflected in the means of the latent variables. As the reference group, 

students in years one through three had a fixed mean of 0 on each latent variable, and students in 

years four and above had a different mean. The intercept for each indicator was constrained to be 

invariant across groups. Because I did not constrain the variances of the measurement errors to 

be invariant, the model had equal loadings only rather than equal loadings and equal error 

variances.  

The results for students in their fourth year above indicated that there is a significant 

negative difference in the mean for ahrdiness of -0.66 and p<0.05 between them and the students 

at an earlier stage. Although seen in the group comparison for males and females, this finding is 

still unexpected as we would expect students in later years to have an average Hardiness level 

that is close to or even higher than students in earlier years, but not less than. It is unclear what 

the explanation for this result could be. Perhaps in a full structural model it will be clearer.  On 
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the other hand, the mean of performance for students in years four and above was significantly 

higher at 0.66 p< 0.001 when students in years 1-3 are constrained, which would make sense 

because as students mature in their program they may have gained skills affording them 

opportunities to be an instructor of record, for instance, or collaborate on a peer-reviewed journal 

article. The model fit test had an RMSEA of 0.07 and a CFI of 0.78. The chi-squared test of 

model fit was significant at p < 0.001 with 102 degrees of freedom and a value of 202.73.  The 

model fit results are not optimum; however, they are an improvement from previous models. The 

covariance between hardiness and performance was not significant. Below is a summary table of 

the results4. 

Table 6.8 Summary of Model Fit of Mean Differences of Hardiness and Performance for 

PhD Students beyond Year 3 

 
Model testing mean 

differences 

Means for 

students > 

year 3 

Chi 

squared(df) 

Chi-squared(df) 

diff 

RMSEA CFI 

Same Form Equivalence  Did not 

estimate 

Not applicable N/A N/A 

 Hardiness N/A     

Performance N/A     

Equal Loadings and 

intercepts 

 202.73(102), 

 p < 0.001 

Not applicable 0.07 0.78 

 Hardiness -0.66*     

 Performance  0.66***     
 

 

Full Structural Equation Model of Group Comparison for Earlier and Later PhD Students 

  

Since the model with constraints on equal measurement loadings and intercepts for 

hardiness and performance was a significant improvement over the model that also constrained 

                                                           
4 I continued by applying the same tests of mean differences assuming equal loadings and equal error variances on 

the same form measurement model I have used so far. The model fit test had a Chi-squared value of 302.84 with 114 

degrees of freedom and p<0.001. This model for comparison of means that assumed equal loadings and error 

variances did significantly worse than the equal loadings model in a Chi-squared difference test (Chi-squared 

difference value was 100.11 with 12 degrees of freedom and p=0.09). The RMSEA was 0.09 and CFI was 0.58, 

which were also worse than the equal loadings model. These results led me to conclude that using the model with 

equal loadings and intercepts, but not equal variances also was the optimum approach for the full structural model, 

which I fit next. 
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error variances, I used it to fit the full structural model using two groups of earlier and later 

students. I let the variances of the error terms vary but required the loadings and intercepts to be 

equal to ensure that the latent variables had the same meaning in both groups.   

As seen in the results for group differences between males and females, the results for 

differences between students in years 1-3 and students in years four and above of their program, 

indicate that stress has a significant positive effect on strain for both groups of students. 

Furthermore, for the hardiness model, as hypothesized, well-being, social support, and engaged 

coping behaviors all had significant positive effects on Hardiness. Distracted coping behaviors 

also had a significant negative effect on hardiness levels for students in the earlier group as 

expected, but no significant effects for students in the later group. Somewhat surprising was the 

result that positive coping behaviors were not significant as hypothesized. However, as the 

author of the COPE inventory has specified, different coping mechanisms may prove important 

for some groups, while less so for others. However, considering the hardiness theoretical 

framework’s indication that coping behaviors are related to Hardiness, this result does not 

provide support for the framework. Still, there could be other reasons for this outcome that have 

to do with the constructions of the latent coping variables that I then created factor scores for. It 

could be that some of the coping behaviors are more helpful in our understanding of Hardiness 

when they are separated out further. Two of the three positive coping behaviors used as 

indicators could also be too closely associated with the other indicators for the Social Support 

construct. The two related questions asked for this coping behavior had to do with "use of 

emotional support” by “discussing feelings with someone", and “instrumental of social support” 

by “talking to someone who could do something concrete". Discussing feelings and talking to 

someone who could do something to help is language closely aligned to the social support 
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construct, which was formed from questions that ask about family and friend support and help, 

and comfort level in discussing issues. 

For the relationship between performance and hardiness there were no significant 

coefficients for the students in the earlier group (in years 1-3 of study). For the group of students 

past their third year, age, other race/ ethnicity together with more than one race/ethnicity, and 

hardiness had negative significant effects on performance. Positive significant coefficients were 

parent’s education, and grit.  

The results suggest that for students past their third year, and controlling for other factors, 

as their age increases, their level of performance decreases, however, age is not a factor for the 

students in their first three years. Because this model includes having a child, which was not 

significant, we can conclude that the difficulties associated with the life course development of 

having a child is not an explanation for higher age being associated with lower levels of 

performance. Perhaps the reason is not linear and rather, there is an age at which performance for 

students in years four and greater of their study tends to decrease for students, but up until an 

age, performance is steady. There could also be some institutional ageism for students in this 

higher category. Perhaps there is a view that older students will not perform better long term, and 

are therefore not seen as viable candidates for being given instructor opportunities, co-

authorships, or other research opportunities. Furthermore, perhaps older students are more 

isolated or headstrong in their belief systems and less likely to establish themselves in the 

academic community where they would further their performance goals. Not tested here, but 

another possible explanation, is that these students work outside of their PhD studies, which 

lessens their ability to perform at higher levels. In the initial survey, students were asked whether 

they worked outside of their PhD studies. Almost one-third of the students in the group past their 
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third year (29 out of 97) answered that they worked either part-time or full-time. For the earlier 

group, far fewer (37 out of 266) answered that they worked either part or full-time outside of 

their PhD studies, indicating that perhaps as PhD students gain skills and mature, they are 

afforded opportunities to work and increase their income.  

The results also indicated that holding other variables constant, being a student who self-

reported as “other race” or “more than one race”, was associated with lower performance in the 

unconstrained model for students in their later years. For the standardized results, these students 

experienced a -0.29 standard deviation decrease in performance. For the students who were 

willing to describe their “other race/ethnicity”, more than half identified as Middle eastern or 

Persian/Iranian. The others identified as Latino, “Latin from Spain” and “Chinese American”. 

The relevancy of these findings, might not be in the idea that there is some institutional racial 

prejudice toward the minority groups of other categories and students who are biracial or more 

than two races, which affects their ability to perform in graduate school. Perhaps, these students 

view race as highly salient and a particularly identifying component in their agency, and because 

of that, were motivated to highlight that they were “Chinese American”, “Latin from Spain, or 

“Persian”. Therefore, there could be other confounding factors such as internal views about 

success, race, and prejudice that correlate with other psychological views about success which in 

turn affect performance.  If the coefficient for black and Hispanic had also been negatively 

significant, there would be more evidence for a possible systemic institutional bias in the 

category for “other race” or “more than one race” as well. Interestingly, all the students who 

answered, “other race”, had other options they could have selected. It is most likely known 

among these individuals that Middle Eastern, and Persian/Iranian is considered “White”, Latino 

would be considered Hispanic, and Chinese American would be considered Asian. Because the 
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question asked about race and ethnicity the students should have found a clear option. For 

instance, the “Chinese American” student could have answered “Asian, not Hispanic” because 

here, their “race” would be categorized as Asian. In future studies it may be best to clearly break 

this question into two separate components of “race” and another of “ethnicity”. Furthermore, of 

note, is that although not highly significant (p=0.08), individuals who answered “Asian” were 

0.15 more likely to have higher performance than the reference category of “white”. There has 

been much research into East Asians being a “model minority” and often surpassing other groups 

in education and income, so this finding is not unusual.  

 Other results indicate that holding all variables constant, the higher an individual’s 

parents’ education is, the more likely they are to have higher levels of performance, for students 

past their third year, but not for students before their fourth year. This finding suggests that being 

a first-generation college student is especially difficult and students entering PhD programs who 

have more highly educated parents are more likely to perform better, and perhaps even more 

likely to persist to degree. Perhaps the simple factor of having supportive parents who have 

themselves successfully pursued higher education has a profound effect for students’ levels of 

performance.  

Interestingly, but still unexpectedly as in the previous measurement models, higher levels 

of hardiness predicted lower levels of performance for students in their later years. The reasons 

for this are unknown. At best, I can speculate that as stated in the literature, (Maddi 2009) while 

hardiness captures an individual’s level of resilience, it does not accurately predict long term 

stick-to-itness like grit has been found to do. Because the student groupings in this model are a 

quasi-way to look at persistence temporally, it might make sense that the process of obtaining a 

PhD is not linear and students that stay, continue, and flourish through the years, do so more 
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because of their grit, which, recall, had a significant positive effect on performance, and 

generally having higher levels of hardiness indicates that an individual is more likely to find less 

fulfillment and growth as they continue on in their PhD, and therefore may navigate their way to 

other pursuits. Perhaps, the issue of attrition could be lessened by stricter vetting processes of 

potential students to ensure that students that enter PhD programs are highly likely to succeed 

because of their drive, background, and passion for their area of study. The results indicate that 

holding hardiness constant, as well as other variables, the level of grit a student has in their later 

years, is a predictor of performance achievement.5 This is an important finding for graduate 

program administrators who want to admit students likely to finish and finish strongly in their 

program. The standardized results indicate that as a student’s level of grit increases, there is an 

increase of 0.36 standard deviations in performance. This finding contrasted with the 

standardized result (-0.42, p=0.004) of hardiness for students past their third year of is rather 

surprising. In the future, other research that provides a longitudinal understanding may be able to 

increase our understanding regarding the nuances of hardiness and grittiness. 

 I re-estimated the model with the structural path coefficients constrained across groups to 

see which model does worse in model fit. The coefficients that were significant were an 

individual’s age, if an individual has one or more children, and the interaction of age with 

children. These coefficients were highly significant and suggest that both age and having 

children is a detriment to one’s performance as a PhD student. However, separately, one’s age, 

and if one has a child is a predictor of higher achievement.  

From the previous results, we know that when the groups are separated between students 

who are beyond their third year and those still in the first three years, except for age alone, the 

significance of these variables goes away. Possibly, there are early positive effects for being 

                                                           
5 Hardiness and Grit have a positive correlation of 0.37. 
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older because of the maturity level age brings, but then, possibly because the effect is non-linear, 

older students begin to do less well in terms of performance.  

I decided to test for non-linear effects of age and re-estimated the model adding a squared 

term for age. The results were that age had a positive significant effect for both groups of PhD 

students, the squared age term had a negative significant effect for both groups of students as 

well. This result validates the possibility that age is non-linear for PhD students. The quadratic 

term for age can be interpreted to mean that for every year increase in age for PhD students in 

the earlier group, the slope of the performance variable decreases from 0.088 as determined by 

the linear coefficient for age, by -0.0013. And for the students in the later group, for year 

increase in age the slope of the performance variable decreases from 0.095 as determined by the 

linear coefficient for age, by -0.0015. Still, a possible confounder is the idea that PhD students 

sometimes work outside of their PhD duties. Below, I plotted the linear effect of age on 

performance (Figure 6.4) as well as the effect of the squared age term on performance (Figure 

6.5) for students in years four and above. The inflection point occurs at 33 years of age for 

students, which means that at around this age, the positive effect of age on performance begins to 

diminish and the effect of age on performance becomes negative as a student’s age increases. 

Between ages 44 and 45 students level of performance is approximately equal to the original 

intercept value of performance at age 21. 
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Figure 6.4 Linear Effect of Age on Performance for PhD Students in years 4+ 
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Figure 6.5 Effect of Squared Age Term on Performance for PhD Students in years 4+ 

The chi-squared value for the unconstrained model was 1983.56 with 586 degrees of 

freedom and p<0.001, while the chi-squared value for the constrained model was 2163.66 with 

609 degrees of freedom, p<0.001. The chi-squared difference test value for these two models 

was 180.1 with 23 degrees of freedom and p<0.001 indicating that the constrained model 

performed significantly worse, therefore, the equality constraints had a significantly worse fit. 

Therefore, I can conclude that the structural paths are different for students in their first three 

years than for students in years four and above. 
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Table 6.9 Results of Full Structural Model Comparisons for Students Years 1-3 with 

Students Years 4+ 

 
 Unconstrained solution Constrained solution 

Relationship Students years 1-3 

(N=286) 

Students years 4+ 

(N=107) 

Students years 1-3 

(N=286) 

Students years 4+ 

(N=107) 

 B Beta B Beta B Beta B Beta 

Performance         

  Hardiness  0.00 

(0.76) 

 0.04 

(0.76) 

-0.05** 

(0.005) 

-0.42** 

(0.004) 

-0.01 

(0.69) 

-0.05 

(0.69) 

-0.01 

(0.69) 

-0.05 

(0.69) 

  advisor -0.03 

(0.28) 

-0.10 

(0.29) 

 0.03 

(0.41) 

 0.12 

(0.42) 

-0.03 

(0.21) 

-0.11 

(0.21) 

-0.03 

(0.21) 

-0.11 

(0.21) 

  climate  0.01 

(0.86) 

 0.16 

(0.86) 

-0.04 

(0.47) 

-0.17 

(0.47) 

-0.02 

(0.58) 

-0.05 

(0.58) 

-0.02 

(0.58) 

-0.05 

(0.59) 

  strain 0.08 

(0.47) 

0.21 

(0.44) 

-0.19 

(0.23) 

 

-0.46 

(0.12) 

 0.04 

(0.71) 

 0.11 

(0.70) 

 0.04 

(0.71) 

 0.11 

(0.71) 

  hardiness x  

   strain 

-0.01 

(0.36) 

-0.27 

(0.32) 

 0.01 

(0.56) 

 0.22 

(0.51) 

-0.01 

(0.48) 

-0.20 

(0.46) 

-0.01 

(0.48) 

-0.20 

(0.48) 

 

  funding  

  anxiety 

-0.03 

(0.31) 

-0.09 

(0.32) 

 0.03 

(0.63) 

 0.06 

(0.63) 

-0.05 

(0.14) 

-0.12 

(0.15) 

-0.05 

(0.14) 

-0.12 

(0.15) 

  grit -0.04 

(0.31) 

-0.11 

(0.20) 

 0.18** 

(0.001) 

 0.36** 

(0.006) 

-0.02 

(0.58) 

-0.05 

(0.58) 

-0.02 

(0.58) 

-0.05 

(0.58) 

  parents’ 

  education 

-0.00 

(0.59) 

-0.04 

(0.59) 

 0.03* 

(0.01) 

 0.28* 

(0.02) 

 0.00 

(0.56) 

 0.05 

(0.56) 

 0.00 

(0.56) 

 0.05 

(0.56) 

  Black  

  /Hispanic 

-0.02 

(0.81) 

-0.02 

(0.81) 

-0.25 

(0.16) 

-0.15 

(0.17) 

-0.04 

(0.56) 

-0.05 

(0.56) 

-0.04 

(0.56) 

-0.05 

(0.56) 

  other race 

  or more 

  than 1 

-0.03 

(0.61) 

-0.04 

(0.61) 

-0.27** 

(0.01) 

-0.29** 

(0.008) 

-0.03 

(0.60) 

-0.04 

(0.60) 

-0.03 

(0.60) 

-0.04 

(0.60) 

  Asian 0.07 

(0.08) 

 0.15 

(0.09) 

-0.03 

(0.60) 

-0.06 

(0.60) 

 0.07 

(0.09) 

 0.14 

(0.09) 

 0.07 

(0.09) 

 0.14 

(0.10) 

  straight -0.04 

(0.52) 

-0.05 

(0.52) 

 

 0.08 

(0.39) 

 0.09 

(0.39) 

 0.01 

(0.89) 

-0.01 

(0.89) 

 0.01 

(0.89) 

-0.01 

(0.89) 

  citizen -0.05 

(0.15) 

-0.12 

(0.14) 

 0.10 

(0.15) 

 0.16 

(0.15) 

-0.02 

(0.67) 

-0.04 

(0.67) 

-0.02 

(0.67) 

-0.04 

(0.67) 

  age  0.01 

(0.15) 

 0.14 

(0.16) 

-0.01* 

(0.02) 

-0.25 

(0.03) 

 0.03*** 

(0.00) 

 0.42*** 

(0.00) 

0.03*** 

(0.00) 

0.42*** 

(0.00) 

  child  0.89 

(0.13) 

 0.98 

(0.13) 

-0.20 

(0.72) 

-0.23 

(0.72) 

 1.5** 

(0.005) 

1.66** 

(0.005) 

 1.5** 

(0.005) 

 1.66** 

(0.007) 

  age x  

  child 

-0.03 

(0.10) 

-1.11 

(0.10) 

-0.01 

(0.39) 

 0.54 

(0.40) 

-0.05** 

(0.002) 

-1.88** 

(0.005) 

-0.05** 

(0.002) 

-1.88** 

(0.007) 

  hh income -0.01 

(0.55) 

-0.05 

(0.55) 

-0.01 

(0.65) 

-0.05 

(0.65) 

 0.00 

(0.99) 

 0.00 

(0.99) 

0.00 

(0.99) 

 0.00 

(0.99) 

Hardiness         

  well-being 0.71*** 

(0.00) 

0.25*** 

(0.00) 

 0.88** 

(0.002) 

 0.27** 

(0.002) 

 0.76*** 

(0.00) 

 0.26*** 

(0.00) 

0.76*** 

(0.00) 

0.26*** 

(0.00) 

  coping 

  engage                    

1.96*** 

(0.00) 

0.47*** 

(0.00) 

1.82*** 

(0.00) 

0.41*** 

(0.00) 

 1.96*** 

(0.00) 

 0.46*** 

(0.00) 

1.96*** 

(0.00) 

0.46*** 

(0.00) 

  coping 

  positive 

 0.07 

(0.72) 

 0.02 

(0.72) 

-0.11 

(0.72) 

 0.01 

(0.72) 

 0.05 

(0.63) 

 0.02 

(0.63) 

 0.05 

(0.63) 

 0.02 

(0.63) 

  coping -0.45* -0.14* -0.31 -0.09 -0.42* -0.13** -0.42* -0.13** 
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  distract (0.03) (0.03) (0.35) (0.35) (0.02) (0.02) (0.02) (0.02) 

  social 

  support 

0.72** 

(0.006) 

 0.20** 

(0.006) 

 1.45** 

(0.001) 

0.36*** 

(0.00) 

 0.88*** 

(0.00) 

 0.23*** 

(0.00) 

 0.88*** 

(0.00) 

0.23*** 

(0.00) 

Strain         

     stress 0.70*** 

(0.00) 

0.49*** 

(0.00) 

0.84*** 

(0.00) 

0.53*** 

(0.00) 

 0.74*** 

(0.00) 

 0.51*** 

(0.00) 

 0.74*** 

(0.00) 

0.51*** 

(0.00) 

R2 

Hardiness 

0.57 0.60 0.58 0.53 

R2 

Performance 

0.20 0.62 0.20 0.10 

R2 strain 0.24 0.28 0.26 0.23 

Chi2 overall df= 586, 1983.56, p<0.001 df=609, 2163.66, p<0.001 

CFI 0.31 0.24 

RMSEA 0.11 0.11 
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CHAPTER 7: INTERVIEWS WITH PHD MOTHERS 

Introduction 

As women become more engaged in the public sphere, questions regarding their abilities 

to navigate terrain requiring them to cross back and forth between career and familial 

responsibilities arise. Since the Equal Rights Amendment there has been steady progression of 

women both into the workplace, and into higher education. There has been recognition of the 

economic benefits and financial reasons for attending graduate school (Gardener, 2008), as well 

as of the structural impediments to attaining PhDs for females. Research indicates that women 

are still the primary caretakers of children and responsible for most domestic tasks. Increasingly, 

many are also becoming the primary breadwinner and the number of women that re-locate for a 

career position with spouses that follow has risen 6% since 2009 (Babcock & Laschever, 2014). 

While we know in metrics what women are doing and accomplishing, we do not fully understand 

the personal experiences or characteristics of women who have child care-taking responsibilities 

along with school related work, some of whom might also lack the financial benefits of having 

an income. It seems reasonable that these practical issues influence the internal, individualized, 

motivations, and abilities of women who attend graduate school and that these are self-selected 

high-achieving individuals. 

The hardiness model was developed during Maddi and Khosaba’s twelve-year study of 

managers at IBT, a public firm. They discovered that managers with higher hardiness levels were 

not only more successful at navigating massive structural changes, but they excelled. Therefore, 

learning at what level hardiness no longer buffers the compounded stresses caused by a lack of 

socialization and identity issues for graduate student moms is important because we know from 

this model that these stresses contribute to strain possibly producing “fight or flight” reactions 
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(Selye, 1976, as cited in Maddi) causing a feedback effect in turn producing performance, 

behavior and/or health deficits. 

These highly self-selected PhD students are most likely also high in the personality 

construct known as hardiness, and described at length elsewhere in this dissertation. To review, 

psychologists define “Hardiness” as the ability to turn stresses into growth, stay committed to 

life’s domains, and work to affect outcomes.  Individuals high in hardiness would be high or 

relatively high in all or some of what are referred to as the three C’s: challenge, commitment and 

control (Maddi, 2009). The challenge dimension measures an individual’s ability to find 

interesting aspects of the world around them and to consistently seek to grow through adversity. 

The commitment dimension measures an individual’s ability to stay engaged in the world around 

them through social interaction. The third C, control, measures how much an individual regards 

their own ability to affect the outcomes of their lives. PhD mothers and perhaps parents overall, 

would most likely rank highly in these dimensions. Thus far, hardiness research has focused on 

undergraduate populations, the professoriate, individuals in business, and the military, but not 

directly on graduate students. 

In the general PhD student population, attrition rates are as high as 70% in some 

programs (Nettles and Millett, 2006). Reports indicate excessive time to degree for many 

students. Inadequate training for teaching and research, a limited academic job market in some 

fields, lack of attraction to pursue the professorial career, and funding difficulties are all common 

reasons graduate students depart before graduating. These students may also be of a different 

race, ethnicity, age, sexual orientation, or class than the traditional category of single, white, 

male. These students may also be first generation college students, or have concurrent careers to 

balance with their studies. In 2004 the Council of Graduate Schools found that, female graduates 
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along with minority and non-traditional students, have higher attrition rates than others (As cited 

in Gardner, 2008).  That these groups are not achieving parity in graduation rates with traditional 

demographic groups is of serious concern. Given that mothers are in the category of high risk for 

attrition and most likely already operating at high levels of hardiness, it is ever more critical that 

assessment of their hardiness levels and inquiry into their challenges be made so that either 

hardiness training is offered to strengthen their skills and/or strong, robust, specific institutional 

supports be instituted to increase their likelihood of success.  Women entering graduate programs 

will in all probability experience life course events such as marriage and begin having children, 

if they do not enter with a family.  Mary-Ann Slaughter’s work, “Do Babies Matter?” has added 

to our understanding of the sacrificing women undergo for the pursuit of academic study and the 

implications for women in the professoriate concluding that having children leads to a direct 

leaking from the academic pipeline for many women. 

In Gouldin’s (2006) view, there have been four evolutions of women in the public sphere. 

Gouldin maintains that the fourth phase was a quiet revolution that began in the 1970’s and 

continues through today. This revolution can be characterized as one in which women began to 

regard their public identity in the labor force less as a job and more as a career and that careers 

are related to the identity of women. PhD student mothers would be a special subset of women 

whose identity straddles the domestic and public spheres. Female students, especially, likely face 

adversity when rationalizing to their families and those within their social networks their reasons 

for attending and working through a PhD. If their reasons for attending graduate school are not 

economically motivated, these students may appear selfish for taking on such a difficult pursuit, 

especially if it impacts their family duties. Both roles as a student and as a mother bring unique 

stresses, but for these students there are further psychological effects from pursuing graduate 
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studies in a world that regards the identities of motherhood and student as opposing (Lynch, 

2008). Understanding more about how this group navigates these dual identities is imperative. 

How women under such identity threat stay committed in these two opposing domains is an 

important question. Furthermore, understanding how women continuously see this as a challenge 

and opportunity for growth rather than what could easily be an isolating experience is important. 

What are the ways that women behave to effectively maintain control, and stay committed to 

their goals and see themselves as individuals who have the ability to have an effect in their 

endeavor to attain a PhD as well as their home life?    

Interview goals  

The goals of these interviews were to illuminate the way graduate student mothers 

succeed and the role Hardiness plays in their success in balancing school, career, and personal 

responsibilities in a research institutional structure geared for young, single, white, male success 

(Berelson, 1960). In the present study I focused on parents with one or more children. 

Individuals of varying race, ethnicity, age, sexual orientation, and class who were enrolled in the 

accredited PhD programs across disciplines at UCI, were selected to participate. Often PhD 

students with children are labeled as “nontraditional” students by the admissions office. This 

label means that the students are starting their graduate degree later than usual, have jobs 

external to the degree work, have familial responsibilities in the home, and/or are first generation 

college students. On paper, these labels mean that these students might require extra flexibility or 

institutional supports to complete their expected PhD student duties. Experientially, these study 

participants are potentially in the midst of life changes and home-based situations that are unique 

to this group.  By studying how parents narrate the management of their life, school, and work 

experiences, I attempt to fill a gap in the present understanding of how PhD student parents 
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succeed. The interview protocol was aligned with the goals for the study, which were to acquire 

a more nuanced understanding of the unique ways student parents thrive in the PhD setting.  

Losing PhD parents simply because they are at a particular life course stage is 

unacceptable. Investigating the challenges of graduate student parents is an important component 

of designing future support systems such as hardiness skills training designed to reduce graduate 

student attrition. Furthermore, it has been posited that “The presence of underrepresented groups 

is not just important for a diverse faculty and student body, but more diversity may be essential 

for the disciplinary topics viewed as mainstream rather than ostracized by the scholarly 

community” (Noy and Ray, 2012). Student parents may advocate for further research into the 

uniqueness of their worlds and to an extent further greater equity in traditional gender roles and 

the ways in which student parents are supported in the process of their PhD careers. 

Research questions 

The research questions for the interview component of this study support the goals in 

learning more about the role hardiness plays in student parents’ abilities to persevere to degree. 

First, how do graduate student mothers who are balancing caretaking of one or more children and 

school life talk about the level of commitment necessary to stay engaged with the people places 

and situations they navigate in their pursuit of a PhD? Second, how do student mothers describe 

their belief in their ability to control the outcome of specific goals related to their program, if at 

all? What issues do they contend with in effectively managing outcomes? How do students talk 

about challenges and opportunities for growth related to both being a parent and student, if at all? 

Do they describe challenges as an accepted part of being a PhD student and parent?  
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The main hypothesis for this portion of the research study was that graduate student 

mothers would use identifiable language that communicates their commitment, control, and 

willingness to accept challenge.  

Framing ideas and informing literature 

While research regarding graduate student experience in general, and academia at large, 

is growing, the work specifically concerned with nontraditional female graduate student mothers 

is an emerging/nascent field. Generally, the category of graduate student is considered a 

monolith rather than one with individuals who have a multitude of characteristics and varying 

circumstances. Except for passing mention of the demographics of study participants, little 

attention in the literature has been paid to gender, race, ethnicity, class, marital status, number of 

children, or the age of students in PhD programs. Articles that investigate questions regarding 

female graduate students are sparse, and, articles with a focus on student mothers or even parents 

in general, are even sparser. There are a few extant articles which research gender experiences, 

but unfortunately, the majority are not focused on experience in the U.S., rather, Canada, 

Sweden, and England.  

An overarching theme among the few articles that do consider demographic and varying 

circumstances for graduate students is the difficulty of balancing family and student life for 

female graduate students, but little or no account of the specifics of these student’s experiences. 

One of the main frameworks scholars have used in the growing field of study of graduate 

students relates to understanding the “Socialization Process”. This process involves the concept 

of “involvement” and has been defined as “the time and effort expended by the student in 

activities that relate directly to the institution and its program. [It is] …a multifaceted concept, 
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stating that involvement can encompass academic, social, and political dimensions but that 

greater involvement generally leads to greater academic success” (as cited in Gardner and 

Barnes, 2007, p. 21).  Gardner and Barnes focused on the process of socialization among 

doctoral students with a section devoted to gender differences, and interviewed forty students at 

two universities in Maine in the traditionally male departments of history and chemistry and 

found “a disparate experience for women, students of color, students with families, part-time 

students, and older students” (2008). Therefore, while this study and framework helps us to 

understand that nontraditional student moms, for instance, are not able to benefit from a 

socialization process, we do not have further theories to augment and explain how and why this 

demographic succeeds. Fortunately, extending the hardiness concept to include graduate student 

mothers, is a plausible solution to this current lacking. Many women fall into the category of 

being older students, part-time students, students with families, and may also be students of 

color. It would follow that an older, part-time, female, student of color, with a family, must 

struggle to finish a PhD. In fact, it raises the question as to if there even exists such a student in 

the first place. According to the National Science Foundation, in 2009 a total of only eight 

female black students graduated from doctoral programs in physics, earth science, and computer 

science, comprising less than 1% of the total number of graduates in these fields. 

Gardner points out that the agreed upon definition of socialization by Becker et al. 1961 

and others is, “the process through which an individual learns to adopt the values, skill, attitudes, 

norms, and knowledge needed for membership in each society, group or organization,” and that 

Turner and Thompson in 1993 found that “socialization is a factor in retention”.  It follows then 

that perhaps students who do not fit the traditional norm, such as mothers, may be particularly 
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high in Hardiness to compensate for the time deficit required to sufficiently “socialize” into their 

PhD program. 

There are specific realities that make complete socialization into a system set up for 

single, young, white, males near to impossible for women with children. For instance, a mother 

cannot easily bring her child(ren) to a function such as a workshop or conference and therefore 

might not be able to participate if she does not have or cannot afford adequate child care. Also, 

there most likely is not a comfortable accessible place to pump breast milk if she is lactating and 

she might have to choose between personally providing milk and giving her child formula. 

Consequently, she might feel like she needs to hide her motherhood.  

Because PhD moms must stay committed in two domains, public and private, the 

“socialization process” framework does not adequately provide understanding for their unique 

situation where they arguably experience identity threat in each of the two domains.  

Furthermore, it could be argued that the socialization process is partially a component of 

hardiness because one of the three C’s measures how committed individuals are to engage the 

people and events around them. What Lynch calls “luck” above might be these moms activating 

uber-hardy mechanisms to maintain continued progress toward their degree. By expending extra 

time and energy managing these dual identities, individuals likely experience further stress. 

Whether this stress is at a level that promotes growth, and is buffered by hardiness, or above that 

threshold, needs to be assessed and evaluated to find the ways to alleviate it rather than forcing 

moms to hide their identity.  

By following twelve women working towards a PhD in Sweden in the Department of 

Business Administration at Lund University in Sweden, Ulf Elg and Karin Jonnergard concluded 

“that academia is still gendered” (2010) and found balancing work and home life issues to be of 



143 
 

prime concern for the students. From this and other studies, these students underwent enormous 

stresses and ultimately persevered. However, how and why they could do this is not clear. For 

instance, how did the student above, unable to potentially stay committed in the academic 

domain by philosophizing at leisure, and working long hours, circumvent this expectation and 

find other ways to effectively control the outcome?  That Sweden is no different than the U.S., 

Canada, or the UK, suggests that there is something transcendent about inequity in academia 

compared to other professions.  Academia inherently places expectations blind to gender issues. 

Paradoxically, a realm with the most educated individuals of society is not an exemplar of gender 

equality, but rather one of the poorest models.   

Interview Design  

Students who were women and had at least one child, were contacted and asked to 

participate in the interview phase. Although it was considered important that the participants 

were further into their PhD career to focus more on the “candidacy” and “doctoral completion” 

phases versus the “transition” phase (only a small percentage of individuals leave programs in 

their first or even second year) it was necessary and even illuminating to include a participant 

only in their first year. The participants were purposively chosen. Out of the over 400 students 

who participants in at least some of the survey, 29 were parents. Ten mothers indicated they 

would be willing to be interviewed in the survey, but only five responded to follow-up inquiry 

and were finally interviewed. 

The timing of interviews allowed for some resonance with Tinto’s theoretical three stage 

construct because three students had completed the transition phase as well as candidacy and 

were in the completion phase. One had just recently graduated. One was in their first year and 

early into their transition phase. Since doctoral programs differ in length of time to degree, 
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students were varied in their transition trajectory. Before the interview began participants were 

informed that the aim of the study was to understand their unique graduate student experience of 

navigating dual roles as both a mother and a student.  Students across disciplines were 

interviewed. Becher (1981), describes the “Culture of a discipline” which suggests that a 

graduate student’s relationship with the department, not the institution, is the structure that 

relates to success because departments have “their own particular qualities, cultures, codes of 

conduct, values, and distinctive intellectual tasks that ultimately influence the experiences of the 

faculty, staff, and most especially the students.” (as cited in Gardner and Barnes 2007). Since 

departments differ in these respects, it should be expected that student experiences will also 

differ. Although limited by the available participants, I could purposively identify students across 

broad fields. The Mathematical and Physical Sciences, Humanities, and Social Sciences were 

represented in the following interviews. The participants whose names have been changed to 

pseudonyms, are as follows: 

 Beatrice, 31 

Gabby, 34 

Leanne, 35 

Patricia, 34 

Susan, 42 

The semi-structured, in-depth interviews used guiding questions to learn information 

from informants purposively (Hatch, 2002). This Here and Now Constructions approach in 

which the participant’s explanations of events, activities, feelings, motivations, [and] concerns 

(Lincoln and Guba 1982) is helpful in uncovering nuances related to the interview goals 

mentioned earlier. Hatch also recommends using “special interview strategies that are different 
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in nature from interviews done in quantitative studies…[and] create a special kind of speech 

event during which…open-ended questions, encourage informants to explain their unique 

perspectives on the issues at hand, and listen intently for special language and other clues that 

reveal meaning structures informants use to understand their worlds”. Therefore, as Hatch 

recommends, I entered the interview setting with questions in mind but generated questions 

during the interview in response to participant responses, the level of rapport established, and the 

social context of the discussion. As Mason and Goulden (2002) suggest I also attempted to 

remain flexible, spontaneous, and responsive, when asking follow-up and more probing 

questions since, more than anything else, this is the prime doctrine of the semi-structured 

interview. 

Data collection and recording 

I was able to conduct interviews in a comfortable office with cushioned chairs and a sofa, 

lighting that was not too bright, and offered a bottle of water to participants. All interviews were 

recorded by digital recorder.  

Qualitative approach to analysis 

Qualitative coding was the primary method of analysis. A priori codes based on prior 

literature, coupled with first cycle codes (Saldana, 2012) provided a starting point for sorting and 

initially conceptualizing the data. I utilized an open coding instrument for the three C’s of 

Hardiness. I also used a Versus coding system to “…identify in binary terms the individuals, 

groups, social systems, organizations, phenomena, processes, concepts etc. in direct conflict with 

each other. Versus coding is appropriate for policy studies, discourse analysis, and qualitative 

data sets that suggest strong conflicts within, among and between participants” (as cited in 

Saldana, p. 94). For this study I wanted to identify the conflicts within participants regarding 
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their attitudes and behaviors associated with the three C’s of Hardiness. Therefore, the code 

regarding attitudes and behaviors associated with commitment, were defined as “working to be 

connected with events and happenings” versus “succumbing to feelings of isolation”. I used a 

similar definition for the idea/attitude/behavior of control. I defined control as “struggling to 

influence outcomes” versus “lapsing into passivity and powerlessness.” Likewise, for the notion 

of challenge, I defined the coding protocol as “viewing stressful changes, whether positive or 

negative as opportunities for new learning,” versus “stagnation.” 

 During the initial versus coding process I used analytic memo writing with the intention 

of further drawing out interrelations and connections among the data with the hope that other 

categories would develop. When I found trends for particular attitudes toward particular events, 

people, places, or constructs that were not conducive to versus coding I employed other open 

coding schemes, such as In Vivo (also sometimes called Literal or Verbatim) since coding for “a 

word or short phrase from the actual language found in the qualitative data record” (Saldana, 

2012 p. 74) gives a voice to participants that they otherwise might not have.  

Results 

As hypothesized, it was found through a combination of open coding and second cycle 

versus coding that the PhD student mothers I interviewed used identifiable language to indicate 

their inner resilience and ability to navigate the situations, circumstances, and interpersonal 

relationships they were involved in during their PhD career. They also often spoke of the 

constant struggle to achieve balance between their various identities of student, mother, and 

worker and the isolation they often experienced in their student domain, particularly. Another 

unexpected, yet relevant finding, was that university supports and mentorship were critical to 

their abilities to participate in their respective programs. The themes found through these 
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interviews are of value to the literature on helping higher education institutions support women, 

and specifically mother doctoral students. As is practice in qualitative research, dialogue with the 

literature will be interwoven with discussion of the thematic results. 

Trusting one’s ability to control outcomes 

Knowing what was and was not out of their control was clearly articulated throughout the 

interviews. Students spoke of how they learned to understand which outcomes they believed they 

could affect and which were out of their control. Students carefully discerned which challenges 

they could successfully overcome. They spoke of the steps they took to control outcomes, which 

is related to their commitment. For instance, below, Susan, who was especially high in control 

(one standard deviation above the overall sample), describes how coming into the program, she 

had a strong belief that she could finish in four years. Earlier in her interview she explained how 

she had been invited early on into a study group under a professor and was being paid.  

It’s possible, especially as a theorist (to finish in four years). When you’re a theorist, you’re not 

so dependent on experimental results, you know, you’re a bit more independent, you know, 

you’re just basically computer programming and then punching numbers and researching studies 

and doing mathematical modeling. You know, so you have a lot more control over how fast you 

can print things out. (Susan) 
 

Many of the students were specific about their family planning decisions, many of which 

revolved around childcare. Because her in-laws were retired and able to help with childcare, 

Leanne and her husband, for instance, decided to have children while she was in graduate school. 

They even planned to attempt to find jobs and form their careers close by to take advantage of 

the childcare help. Also speaking of the purposeful timing of her pregnancy, Gabby, below, 

described when she planned to take a fellowship to give her more time at home. 

So I came in 2010 and I knew that after I took my exams, that when I was in dissertation year, 

that I would have the fellowship. Yeah (laughs) because I don’t have to go to campus, so it works 

out. (Gabby) 
 

I applied, you know, infant in hand, and whatever, was like, “Okay, I’m going to do it.” 

(Beatrice) 
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And there’s all this pressure to like…here’s certain ages, and I was like, ‘I’m going to have 

babies now and not later.’ (Patricia) 

 

My situation is a little unique too because I am a single mom by choice, so I was hitting 40 and 

decided okay, if I’m going…and I thought, “Oh this is the perfect time.” (Susan) 

 

So, um, I had the baby and I was lucky to have the four months of maternity leave. And it was 

absolutely critical and key and I had wanted to have the child before I went to graduate school. 

(Beatrice) 

 

We want to have kids now because, I am going to have a year left in the program and, so we’ll 

take advantage of this great childcare situation. (Leanne) 

 

I might even be pregnant now! And the timing is not ideal. But, again, that sort of press of time, it 

just makes it feel like it needs to happen as soon as possible. Ultimately, what we decided was 

more important was having them (their children) be close together. (Beatrice) 

 
 

Like Nerad and Cerny (1999), Chesterman (2001), and Brown & Watson (2009), 

attention to the timing of having children and where they were at in their academic career was 

formative to women in this study. In terms of gender equality in academia, women are likely to 

leak out of the pipeline when there is a majority of males who also may be more equipped to 

balance domestic duties with doctoral student ones (Wolfinger, Mason, & Goulden, 2008).  

Below, Susan spoke at length of one particularly difficult time during her studies when she may 

have had to exit the program. She believed she knew that she needed to switch programs to 

persevere. 

I wanted to switch the program before the second time because I knew after failing (her 

qualifying exams) the first time, I can’t do better. I already know I’m not going to be able to do 

better. I need to switch to this other program. (Susan) 

 

Beatrice, also described how earlier in her life, before her PhD work she had purposefully chosen 

a specific path and the steps she took to be successful. 

I had had this plan. I had this dream of, going to Ecuador where I had this close friend. And I 

actually found a Master’s program in Ecuador. It was a two-year program, and I was planning for 

two years to do it. And I had met my partner. Well, we had known each other, but we sort of got 

together a few months before we went. But had this plan, so we persisted. (Beatrice) 
 



149 
 

Leanne while open to the different possibilities available to her after finishing graduate school, 

had clear views about her ability to secure a viable position in a difficult academic job market in 

Southern California. 

It’s just kind of been a mutual decision that we don’t really want to leave the area, and so I do 

part time work at a research and evaluation company that’s based in XXXX. That might translate 

into something more full time. Once I finish my degree here, or you know, there’s always, every 

once in a while, there’s a tenure track position out. So, you know, we’ll, I’ll go on the job market 

again next year and hopefully something will come up. If not, I can adjunct and then piece things 

together. (Leanne) 
 

Susan, a student with multiple previous degrees, explained how she systematically followed a 

path that eventually led to becoming a PhD student. 

I always wanted to be a physicist, but I tried the first time around, but I failed. I was failing calc 

and physics and chemistry and, so I switched to econ because you only needed a year of calculus 

and, so I could just like stop. And so, I just took a night class in physics while I was still teaching 

the second year and I loved it. I got an A and so maybe I’ll get a second bachelor’s….and so I 

could teach physics, so I left and came out here to California and did 2 years for a second 

bachelor’s in physics. (Susan) 
 

While many individuals low in hardiness are more likely to allow others to make 

important decisions or simply falter in making choices that indicate their belief in their own 

abilities to control outcomes, the stories these PhD students shared, portray a picture of 

dedication and decided forthrightness to control the outcomes of aspects of their lives. The 

survey these students took in the Fall quarter of 2015 indicated that they all fell at the mean or 

above the mean in their level of control, so it is unsurprising that during conversation they would 

use identifiable language indicating their desire to control the outcomes of events in their lives. 

Staying committed is necessary 

The female doctoral students I interviewed also used identifiable language that described 

the importance of staying committed to the events, people, situations, and circumstances in their 

lives. One student even used the word “grit” when talking about the level of commitment 

needed. She used it when referencing her program and in talking about finding an academic 
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position after graduation, Leanne explained that she believed unless a position was found within 

three years, it was unlikely that one could be found, and so it was important to stay networked. 

Below, Susan describes how she had to speak with various personnel about her needing to switch 

from her current program to another one. 

So, I talked to them about my situation and they were really shocked that I was struggling. 

Because you know, with my past records pretty good…I don’t have confirmation, I’m pretty sure 

they are the ones that put the call in because I had emailed the director of the new program 

requesting to switch over. (Susan) 
 

This student also explained the struggle in studying for exams and that to successfully pass, 

hours of study on every conceivable aspect of the subject were necessary indicating the level of 

commitment needed to persist and perform. 

I had a quantum mechanics professor where he would, he told us, well, we were like, ‘what 

should we study for, for the test?’ and he’s like, ‘there are plenty of books on quantum mechanics 

in the library, there are plenty of problems you can find if you want to practice for’ It could be 

anything!!! So that was I guess, where it was a little more challenging. (Susan)  
 

Susan further explained the importance of studying in a group and how although she was 

committed, she and another female were somewhat isolated in their ability to find a group to 

study with. 

We were told when we first entered the program by a professor, ‘You cannot do the homeworks 

by yourself, you cannot study by yourself or you will fail. You have to work with a group. That’s 

the only way you’ll get through this.’ Problem is-is groups tend to form around friendships and 

studying happens like (in young male voice) ‘Oh let’s get together and play video games and then 

after we’ll study’—you know, or like, I had friends where they’d get together and cook and then 

after they’d study so it’s um you know, and then there’s the gender. Also, there was a girl after 

me…she was the only girl in her whole class that year. She was the only female. She ended up 

failing her qual and dropping out. And I said to her, ‘Are you studying with anyone?’ And she’s 

like, ‘No, I’m studying by myself.’- Why? (Susan) 
 

Susan also talked at length about her need to switch programs and how she encountered 

misinformation and difficulties from her advisor and other administrators, but persevered by 

continuing to communicate with those that could help her. 

My advisor advised me against it. He was kinda misinformed. He just really didn’t understand. 

So, I kinda had missed the boat. And so, I was crying and so after that meeting with one of the 
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two people who head that diversity program, like literally the next day I got an email from the 

head of the program saying that I could switch.  
 

Above, Susan exemplifies the level of commitment required to persevere through PhD 

studies.  I found at times that language of the three C’s overlapped, and discerning which of the 

three C’s best fit an interviewee’s comments was not always straightforward. For instance, in the 

quote above where Susan talks about how studying for a test was a bit more challenging than 

usual, she uses language that fits all of the Three C’s criteria. Her comment could be taken to 

mean that even though she found the studying challenging, it did not seem completely out of the 

ordinary to be expected to read and study virtually every book in the library on quantum 

mechanics to be properly prepared suggesting she was exhibiting a certain degree of challenge. 

Her comment also fits the aspect of control because she clearly expected to control the outcome 

of the test through intense studying. In this way, the interview language at times crossed through 

the Three C’s making the coding and analysis vibrant, colorful, and fluid. Unlike survey data, 

this aspect of the interview method is to be expected. 

Challenge is welcomed and expected 

Throughout some, but not all the interviews, there were refrains about the anticipated and 

obvious opportunities for growth along the way that we expect to find among individuals high in 

“Challenge.” Interestingly, the student highest in challenge, Patricia, who was one standard 

deviation above the mean of the overall challenge score of the sample, spoke the most about her 

desire to grow and at length about an aspect clearly related to challenge, her writing. At one 

point during the interview, she noted, that early on a professor commented that her work was not 

at graduate level. Although she received a low grade in the course and was concerned about her 

lack of writing ability, she persevered and recounted during the interview ways she learned to 

improve her writing and how at her defense, her committee commented that her finished work 
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was a major improvement over her earlier proposals. The view that welcoming opportunities for 

growth is apparent in the comments below: 

It takes, you know. (pauses) You develop a little more grit, or whatever, as a result of it. (Patricia) 

 

It’s good to be kind of be left on your own, to strive and figure it out. (Patricia) 

 

I mean, but it’s funny though because that was…. There’s always like…. like they say, right? 

That failures teach you something. (Patricia) 

 

When I was in the Peace Corps I found out that I really enjoyed teaching and um, even among the 

volunteers, you just have these great conversations, you learn a lot. And so, it was just like I love 

learning. I love teaching. Like, academia is the perfect place for me. (Leanne) 

 

Having to learn those ropes on your own is, it’s hard, but sometimes when we look at ourselves 

compared to other students, we’re like, ‘Maybe we do have a slight advantage because we have 

to’…. We’re such fighters. We’re not coddled at all, you know? Yeah, it doesn’t come easily. 

(Patricia) 

 

The comments above by Leanne and Patricia exhibit that rather than being an imposition, 

they see stresses as normal, and an opportunity to learn more. They do not expect life to be 

comfortable and easy. These notions indicate views associated with challenge. 

Mentorships and Institutional supports are critical 

Students also spoke of how they made use of institutional supports and mentorships and 

how grateful they were for them. Most of the students were savvy about the different supports 

available and even knew how well their program and university measured against other 

departments and universities. Many believed they deserved the supports and that they played a 

large role in their ability to successfully continue their studies. Often, they also felt that there was 

a psychological benefit from knowing that there were supports available to them. Below, 

Beatrice describes a touching account of how she had recently received and accepted a 

fellowship. 

There is a lecturer in our department who is also a PhD student in the program, who was- who 

was also an international student herself and she was a single mom. She has two sons, one of her 

sons died, I don’t know how. She started a fellowship for graduate students in the program who 

are parents or international students and she gives a thousand dollars a year. We met her and had 
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a celebratory lunch. And when I found out that that existed, I cried. Because I just was like oh my 

God- somebody recognizes how hard this is, and has-- only somebody who has been through this, 

knows the sacrifice required to like to be a student parent and be so incredibly generous. As 

somebody who is a lecturer, does not have a ton of money. Which is so incredibly generous and 

amazing and so touching, because I know exactly- I think- what that feeling of your love for your 

child does. And then the way that that sparks a kind of generosity that is-- no- nowhere else can 

you find that level of I- I don’t know. I cried when I, when I got it, because I just was so touched, 

so deeply touched that somebody thinks about this. Being a student parent, how difficult it is. 

And when I wrote that essay, which I can share with you if you want, um the application and the 

letter that I wrote, I talked about having done some really difficult things. Like when I went to 

Ecuador and was away for two years, it was a foreign language, it was really tough, I almost quit 

a million times, you know? I’ve been through- I’ve been through some shady times. And nothing- 

nothing pales, like it all pales in comparison, to being a PhD student with a toddler. (Beatrice) 
 

Below, Leanne describes matter-of-factly how she valued the new lactation rooms on campus.  

The campus has gotten a lot better with the lactation centers, but in the Fall, there were only two 

of them, and so, it was like, -stammers- I don’t know. There was one in the student center and 

then one way over in bio sci. It’s so much easier for me now, because it’s a shorter distance, and 

so, I don’t have to worry about, like, people all the time. The student center one was only open a 

couple weeks. Like four, six, and eight (weeks) when it’s not open and then I don’t know. It was 

very weird. Fortunately, at least this quarter, it’s easier to have that room available. (Leanne) 

 

Leanne also counted her advisor as a champion for her. 
 

He’s nominated me for some things and, so he’s been really helpful. And I think the department 

itself and a lot of problems with faculty leaving and so a lot of grad students just kind of get 

abandoned. And that definitely was not my case and, so I’ve had really great mentors. (Leanne)  
 

Patricia described at length the different options that she surmised helped not only her, but most 

likely other moms and/or PhD students as well. 

If you opt for that filing fee thing, which probably some new moms do [laughs] or moms in 

general do, occasionally…I don’t know, maybe not…but, it gives you a little bit of a break from 

teaching loads, you know? But you still get your benefits. And if you really want to focus on your 

work or dissertation or something like that, I mean I also did the dissertation fellowship one 

quarter and that was great. So, my last year I TA’d one quarter and then I taught over the summer. 

Other than that, it was either filing fee or dissertation fellowship which I do think really, in times 

of like those years when you really have to push a lot, whether it’s like the comps year or for 

people…the final dissertation year, you know, having these options…And I think the University 

knows that, which is why the filing fee is there or the dissertation fellowship, which I think 

almost…I don’t know how many people are rejected from it… I think it’s typical that you would 

get it. I think UCI is great that way that they just have built-in like things. (Patricia) 

 

As described elsewhere, Susan, although having no concrete proof, believed some individuals at 

the helm of the diversity program were instrumental in her ability to switch programs because 
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the timing of her meeting with them and the approval to switch seemed to her to be more than a 

coincidence. 

There was some technicality where it was too late for me to switch programs so if it weren’t for 

the heads of that diversity program. (Susan) 

 

Patricia described how she believed the supports at UCI are likely better than for students at 

other universities. 

When my other friends in other schools complain about their graduate experience…It’s hard here 

too, but we have a union. The money we get paid is better than I know the graduate students at 

NYU get paid, you know? And that’s New York City compared to…I feel like there are some 

options that help us along, especially for the goals the university also wants [laughs] like 

matriculation [laughs]. (Patricia) 

 

Susan, after describing a negative experience with her department and the need to bring her four-

month-old to the office, explained that there was also at least one positive and supportive 

individual. 

One of the professors, the female professors on my PhD committee, she is a mom and she’s very 

supportive to the other, you know, especially the female scientists and things. She gives me 

references for things and stuff so, it’s you know, it just depends. (Susan) 

 

Below, Beatrice describes the benefits of the new mentoring program in her department. 
 

There’s an advanced student. She’s a 6th year finishing her dissertation. And this year my 

program implemented a mentoring program, so they matched older and-and like newer students 

in the program. And they specifically asked if there was anybody who was a mother or a parent in 

the program. And they paired me up with somebody who has a four-year-old. And she has a 

much, much closer parenting philosophy to me. We’ve had many of these conversations. That has 

been absolutely huge for me. Just having some, because she’s not queer, but she’s very 

empathetic and understanding. It’s not like we’re going to find somebody with all of our 

identities. (Beatrice) 

 

 Interestingly, these stories and comments from the students were entirely unprompted. 

Since the interviews were open-ended and unstructured, a holistic picture of the experiences they 

deemed important, unfolded naturally. Once rapport was built with the students and they were 

comfortable, there was little need for me to ask more than further probing and/or follow-up 

questions. In fact, Beatrice was so excited at times to tell her story, she would check-in to make 
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sure we had enough time for other aspects she believed were relevant to hardiness and/or 

perseverance. She seemed to have a mental list of all the most important examples she wanted to 

relay to me and was overall extremely grateful that work on this aspect of women’s experiences 

as female graduate students was being done. 

 

Moving between identities is stressful and isolating 

A commonality among the female students was the continual management of their dual 

identities. While there was clear anxiety about it, the students were resigned to it and did not 

wish to spend time complaining about it. For them, it was a circumstance that could not be 

changed, and to which they would need to adjust to navigate their dual roles successfully. 

Compartmentalizing, even during the interview, was obvious. For instance, several of the 

students made comments throughout that they could switch topics to talk about “baby” or 

“mommy” stuff when I wanted them to. Their motherhood status was not naturally interwoven 

into the conversation for them, it held a specific place in their life and identity. Below, Leanne 

explains how she feels about her dual roles as a student and a mother. 

I mean my department’s invested a lot in me and so there’s a lot of pressure to you know publish 

and to do my work well, but at the same time I have a newborn and there’s still a lot of you know, 

I put a lot of pressure on myself to spend time with her and I enjoy that a lot more than my work. 

But you know, and so there’s kind of this tug of war on time and so that’s that’s just the hardest 

thing. No matter what I do I feel like I’m guilty doing it. –laughs- Which I hear it’s just the way 

working mothers are…. (Leanne) 
 

Leanne went on to talk about her miscalculation of her own productivity as well as the 

misperception her peers had about her role as a student versus her role as a mother. 

I think I expect more out of myself than what I’ve found I am able to deliver and so I’ve had to 

tone down my expectations of myself. I have not nearly been as productive as I thought I would 

be on the research front. Maybe it’s because I like the teaching part a lot too. That’s always the 

hard thing, it’s kind of, you know the balance? To balance things. Well especially, I think. –

stammers- People say I look young and so they don’t even think. It’s like ‘Of course you’re going 

to be here until 6pm or 7pm’ and students’ kind of have that expectation too that of course you 

can come to campus whenever because you don’t have any obligations at home. And so, I only 
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come Tuesdays and Thursdays so that I can leave the baby with my in laws or my mom. I just  

kind of want to be there Monday, Wednesday, Friday. (Leanne) 

 

Susan explained in detail the practical difficulties associated with navigating childcare 

and her studies. She had been on a childcare waiting list at the university childcare facility for 

over a year and a half with her first child, and then with her second, could not bring him for the 

first four months, and therefore needed to bring him to her office at the university to work until 

he could be admitted to the childcare facility. On occasion when one or both her children were 

sick, she needed to bring them to her office as well. 

He was coming to the office with me for a while [and] you know I got some pushback. One of the 

[secretaries] had to email me our official visitor policy because there may be um, safety issues 

with the labs and uh, ‘It’s been brought to my attention that you bring your child to work’. The 

only way I could’ve done that was by having that private office, but I got the email from the 

secretary. I’m sure the department had seen me sometimes, and a couple faculty would see me, 

and so I’m sure they communicated to the secretary. ‘It was brought to my attention that you 

bring your child to work and sometimes leave the stroller in the hallway, which is a safety issue.’ 

You know there are these huge nitrogen tanks in the hallway. My hallway’s clear. It was just 

alongside the door. ‘And sometimes you use the kitchen to fix their meal and here’s the official 

visitor policy, because there are safety issues’. So I could tell that I think the environment is not 

you know – laughs-…it’s unusual for them. What is this? You know? I read through it and I said, 

‘This isn’t, I don’t see anything in this policy that’s pertinent to me strolling my child from the 

office to my private office and into the kitchen across the hall. It’s literally across the hall. Those 

were the only 2 places or the restroom I at that point I said, you know they are only with me on 

the day when they’re sick and when the daycare won’t accept them, you know?’ Even one of the 

female professors…when I was washing some bottles in the kitchen, she comes in and then (she 

says) “You have a baby? Where’s the baby?” –laughs and stammers- It’s just a strange. Anyway, 

but just very taken aback. 

 

Like Susan, other interviewees described the practical difficulties of navigating their dual roles. 

Below, Leanne shares one of the challenges of having office mates. 

It’s awkward, because I share an office with four men and so like the most, the most convenient 

thing would be just like to pump in my office, but no way can I do that so um –laughs- (Leanne) 
 

Beatrice, below, describes her practical struggles as well as the isolation she feels even in a 

cohort where there is another new mom. 

There was someone else in my cohort who had actually had her baby in January-- in the middle of 

our first year, and has felt very pressured to not like take time, you know. And she’s been the 

superstar, you know? She’s been trying so hard to overcompensate-- in my view, my perspective-

- overcompensate. And so, and I- I feel like we have a bit of a different- different values, 
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different- um around parenting. Certain kinds of closeness and attachment parenting (a parenting 

style). And rushing home as soon as class is over. So, I- I really think, I really thought- thought 

that having another parent in the cohort would be a huge thing for me. And on some level and it 

is, to have someone else to feel, to understand, and relate to. But we have these very different 

values around parenting, so it’s also alienating on some level. Particularly because she is trying so 

hard to convince everyone in the department that it has not impacted her-- her performance. 

(Beatrice) 

 

And then you know I –stammers- the department is hainvested a lot in me, they’ve given me 

awards and whatnot and, so I think when you know you have those and when you …stop 

performing, it’s like…what happened? And so, it’s also like are they going to start pointing 

fingers, “Oh it’s because she’s a mother. She never should’ve had a kid and like that was a big 

mistake or whatever” (Leanne) 
 

Beatrice, describes how difficult it is to relate to the other moms in the on-campus playgroup she 

is a part of. 

One of the really isolating things about the playgroup, which I love that they have in the housing, 

is that I am the only one who is actually a mother and a student, who attends that. Almost every… 

Not almost…. Every single one of the other moms is, is, a wife of a student-- a male student. And 

it’s like-- like there’s not the same kind of ability to relate. (Beatrice) 

 

I mean there have been just some passing off as conversations where we would talk about 

parenting styles like …do you cry it out do you not cry it out. Grocery bottle feed, you know the 

debates of parenting –laughs- we have conversations, I think um. –sigh- I don’t know, I feel like 

I’ve become a lot more distant from the cohort, just in peers in general. Because I guard my time 

now and, so I don’t come back to campus in the evening to hang out like I used to…There’s just a 

lot less social…… (Leanne) 

 

I think financially we could make it part time, but I think there’s also this attitude that like, “Oh if 

you have a PhD then you should not be working part time because there’s been too much you 

know investment in your education …and you’re not using that education or whatever. You 

know? So, I think that also adds pressure. It’s kind of nice being a mom sometimes. (Leanne) 
 

Embarking on a path that takes many years to complete for usually little monetary reward is 

unusual and isolating. ass illustrated by these PhD student moms. Furthermore, Lynch (2008) 

also found that the roles of student and mother are often in conflict with the structural elements 

around which each role is performed. And like Elg & Jonnergard (2010), the results of these 

findings illustrate the stresses women face in balancing public and private identities. It appears 

that on some occasions, the social circles where these PhD moms manage their student and 

parent identities bring internal conflict rather than camaraderie as expected.  
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Discussion 

The students interviewed have a worldview that life satisfaction comes through growth 

and expect that stressful circumstances are a part of that growth. This is logical since they have 

committed to a goal that can take even a decade to complete. With financial reward tenuous and 

job placement uncertain, a drive and love of research is inherently part of these students’ 

makeup. 

In the literature, there is recognition of the special stress experienced by women, but 

Nerad cites a lack of a ‘critical mass’ of women in similar situations. In turn, this can create 

feelings of isolation and inadequacy, which could explain some of the intense isolation these 

students described feeling This is important to note because in a study on hardiness in the 

professoriate, women, especially, relied on camaraderie (Lease, 1999). The students I 

interviewed had trouble in finding camaraderie regarding their status as parents within their 

cohorts and the larger university community. This poses a potentially compounded situation for 

them in terms of stress and risks of depression. Not mentioned in the results, but one of the 

interviewees talked about her concern of post-partum depression issues after the upcoming birth 

of her second child. She said she was especially concerned because after experiencing it with her 

first, her chances of it coming up again after her second were high. 

While it is a much larger issue of how to change social views regarding traditional gender 

roles, universities can institute policies that promote a more inclusive culture, so women do not 

feel that they need to hide their maternal side, and so that they also feel accepted regarding other 

aspects of their identity such as race/ethnicity, sexual orientation, marital status, and/or age. By 

using the hardiness training model developed by Maddi it is possible to aid female doctoral 
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student parents. The hardiness intervention approach has been found to improve performance in 

undergraduates, military cadets, and business professionals (Maddi 2009). 
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CHAPTER 8: CONCLUSION 

Introduction 

 High attrition rates among PhD students have led to research investigating the 

reasons for student departure. Findings have documented important environmental factors 

influencing graduate student success such as financial support, departmental climate, the role of 

advisors, and socialization. Demographic characteristics such as age, race/ethnicity, first 

generation college status, and gender have also been found to be related to persistence. 

Moreover, motherhood has been found to greatly impact students’ ability to stay the course and 

not leak out of the academic pipeline. Research examining why degree attainment for some 

groups is particularly difficult has indicated that along with the factors previously mentioned, 

family support, childcare issues, and the conflicting roles between student and parent identity 

add further layers of stress to the efforts of graduate student mothers.  

However, the relationship between psychological hardiness and graduate student 

persistence has not yet been investigated. This is important because hardiness and hardiness 

training have been found to moderate strain and enhance performance in other individuals. For 

instance, Maddi, Harvey, Khoshaba, Fazel, and Resurreccion (2009) found that students at the 

baccalaureate level who received hardiness training achieved higher GPA scores than a 

comparison group and that these levels persisted over a 2-year follow-up period. Hardiness 

attitudes are defined as individuals’ views that 1. They will stay committed to engaging with the 

people and events around them, no matter how stressful their circumstances become, 2. They 

will work to control the outcome of situations offering growth and reward no matter how 

stressful life becomes, and. 3. They will continue to seek challenges that offer growth and reward 
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no matter how stressful life becomes. Together, these three Cs constitute the complete construct 

of hardiness.  

Therefore, this project arose from a gap in our understanding of high attrition rates of 

PhD students. Attrition rates as high as 70% (Nettles & Millet, 2006) in some fields means 

devastating economic losses for both public and private institutions as well as a decrease in 

morale and well-being for the students that exit. Previous research has shown that intelligence is 

not a factor in attrition from graduate school. As mentioned, I conducted a comprehensive review 

of the literature. Through this, I also found that while the diversity in graduate school has grown, 

the structures and supports for nontraditional students such as older students, first generation 

college students, students of color, females, parents, and students who do not fit a 

heteronormative profile, has not grown equally.  

 Furthermore, as mentioned, while there has been research into several factors that 

contribute to attrition, primarily at the undergraduate level, there has not yet been research at the 

graduate level on the impact of having a strong and disciplined mindset that equip individuals to 

weather the natural difficulties that arise during a burgeoning academic career.  

Framework and Methods  

With the framework of hardiness developed by Maddi, and an understanding of the 

literature on PhD students, I developed a survey for PhD students of 235 questions to test, 

primarily, whether hardiness buffers the effects of strain on performance. Following 

psychologists understanding that strain is derived from stresses, the hardiness framework is 

composed of indicators for both concepts as well as coping measures, well-being, and social 

support measures. The framework posits that together, coping, social supports, and well-being 

(diet, rest, and healthful habits), which can be improved with training, increase one’s Hardiness. 
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Recall that Hardiness is composed of the Three C’s. Separately, the strain derived from stresses 

that impact performance is hypothesized to be buffered by hardiness. 

 Next, I compiled a coalition of indicators to measure PhD student performance. Because 

GPA is somewhat irrelevant in graduate school, I relied on other facets of a student’s level of 

performance. Please refer to Chapter 5 for a full explanation of these indicators. Together, these 

measures acquired through survey methods, gave a comprehensive picture of individual 

performance at the graduate level.  

 Based on the literature, I found that in graduate school, and environmental aspect contributed 

to students’ abilities to persist. These environmental factors consisted of students’ relationships 

with their advisors, climate of the department they were associated with, and level of funding 

anxiety are also relevant factors to their success. Therefore, I added questions to capture these 

measures as well. Fortunately, I was able to use as a model, questions from researchers’ studies 

of UC Berkeley students (Mason et al., 2013). These questions consisted of students perceived 

level of emotional, and academic support both from their advisors and departments, as well as 

their overall level of satisfaction with the quality of their program, and the departmental support 

for work/life balance. Also included in these measures were questions about how often students 

meet with their primary advisor as well as their level of satisfaction with peer, advisor, and 

faculty interaction. Also, to capture the aspect of level of funding anxiety, students were asked to 

rate how much anxiety they had about their future funding, and the level of financial support 

they felt they had from both their primary advisor and department. I hypothesized that these 

environmental factors contributed directly to a student’s performance. 

 Because of the importance of increasing our understanding of how subgroups faire in their 

ability to persist to degree, I added several demographic controls to the model to test. These 
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individual factors included gender, race/ethnicity, level of parental educational attainment, 

household income, parent status, citizen, sexual orientation, and age. I also hypothesized that 

age, gender, and whether one is a parent may have interaction effects on performance. Please see 

Figure 5.6 in Chapter 5 for a visual representation of the full model. 

 I was also interested in attaining a more nuanced understanding of mothers’ experiences as 

PhD students, so I added an interview component to the study. The interviews although open-

ended, and unstructured, were designed to see if mothers used identifiable language that could 

indicate their application of the three C’s of Hardiness into their everyday life. 

Data 

 After acquiring IRB approval to add graduate students to Professor Maddi’s existing 

protocol, I as a co-researcher, contacted the office of graduate studies who released the final 

version of the survey during the Fall quarter of 2015 to PhD students at the University of 

California at Irvine. Students were asked to participate in the online survey through Qualtrics 

software, and report on relevant demographic information, a set of indicators to measure their 

level of performance in graduate school, answer questions about attitudes related to the 

environmental factors discussed above, and share perceptions about role conflict between student 

and parent identity, hardiness, grittiness, social support, coping skills, health, stress, and strain. 

The entire survey took about 20 minutes. Over 400 students participated in the survey. While not 

all students answered all questions, it was not necessary to use listwise deletion, imputation, or 

other such methods to handle missing data because the statistical model was tested using 

structural equation modeling, and specifically a maximum likelihood with missing values option. 

This method is appropriate when there are missing values on multiple values and one assumes 

they are missing at random. 
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 Next, I categorized and cleaned the data. It was necessary to create several dummy variables 

such as Asian and Pacific Islanders with whites as the reference group, and gay, lesbian, bisexual 

or other with straight as the reference group to act as controls. I also scored the measures of grit, 

and hardiness. Details of treatment of variables to properly test the full structural equation model, 

the tests based on gender differences, year of study, as well as the descriptive analysis are in 

chapters four, five, and six. 

Results and Discussion 

 Overall, this study addressed whether hardiness is a particularly effective moderator of strain 

for graduate students using comparison groups of males and females as well as separate 

comparison groups for students earlier in their career compared to students who were in their 

fourth year and beyond. In this sample, while stress creates strain for PhD students, hardiness 

does not buffer the effects of strain on performance. Furthermore, strain did not have a 

significant effect on performance. 

Overall, there is strong support for the hardiness framework as a guiding philosophy. 

The findings for the full model tested supported the overall hardiness measures, such that social 

supports, coping mechanisms, and well-being are all highly statistically related to hardiness. 

Furthermore, as theorized, stress is highly predictive of strain. However, the hypothesis that 

hardiness serves as a buffer of strain on performance for PhD students, was not supported. 

Further study, longitudinal in scope, may indicate that hardiness has more predictive power long 

term on attrition and performance. For instance, it was found that undergraduate students who 

received hardiness training (Maddi, 2012) had lasting improvement on their GPA even after two 

years. It is possible that hardiness training may also have a positive relationship with 

performance in PhD students if implemented and then tested. 
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 Parent’s level of education attainment was found to predict students’ performance 

in years 4 plus. Grit was also found to positively predict performance for students in years 4 plus 

(holding hardiness and other variables constant). Therefore, if Grit positively predicts 

performance for students in years 4 plus, then admitting students who exhibit gritty like 

characteristics may be helpful in increasing performance and possibly lessening attrition rates. 

This would need to be done without dependence on thegGrit questionnaire as it has been noted 

by Duckworth that the questionnaire can be easily answered in a way that indicates high grit. 

Rather, admissions personnel ought to carefully construct interviews and applications to 

ascertain a general sense of a prospective student’s passion and drive to complete their degree 

and shine in terms of performance. 

 In the interview portion of the study, student mothers used identifiable language to illuminate 

how the three C’s of hardiness were incorporated into their daily lives. It was also found that for 

the mothers interviewed, that while institutional supports and mentoring were critical parenting 

and navigating student and mother roles was isolating. 

Also, age had a non-linear effect on performance for students such that the predicted age 

at which students peak in their performance level is 33, and tends to decrease in performance 

every year after. Results also indicated that there is an interaction effect for men with children as 

they get older such that while younger men with children appeared to have higher levels of 

performance, it drops over time, and conversely, younger men without children, while starting at 

a lower level of performance, steadily increase their level of performance through adulthood, and 

eventually surpassed their counterparts at around age 37. Therefore, if men with children 

experience a decrease in performance as they age, yet parental level of education positively 

predicts level of performance, in order to ensure the continued education of future generations, it 
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is incumbent upon universities, and institutions to work to provide the necessary supports for 

students with families. As many scholars have noted, critical thinking, and synthesizing 

knowledge is what is needed to surmount the many issues we are facing locally, nationally, and 

globally. Further work to parse out differences among subgroups of PhD students to determine 

appropriate supports is recommended. This understanding is valuable to academic 

administrators, researchers in the fields of education, psychology, and sociology as well as policy 

makers. 
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APPENDIX A 

PhD Persistence 
 

 

Start of Block: Consent 

 

Q168  

PURPOSE OF STUDY:  

 

 

This project studies the influences on peoples’ use of resources to cope with stress and adjust to life stressors. Many 

people exhibit behavioral, emotional, and physical symptoms when under life stress. Signs of stress can include 

shifts in eating and sleeping habits, rising anxiety levels, and increased frequency of physical symptoms such as 

headaches and stomach aches. Success in life is often closely related to the way people gain mastery over various 

behavioral, emotional and physical stresses in their lives. Some people gain a sense of control by manipulating their 

environment or participating in certain activities.  Determining attitudes that influence people’s choice of activity to 

reduce stress will aid in the ultimate goal of reducing symptoms of stress and improving people’s lives. In particular 

this understanding may help in reducing attrition rates from graduate school.  

 

 

PROCEDURES:  

 

 

If you agree to participate, you must be 18 years of age or older, and will be asked to complete questionnaires 

designed to assess attitudes towards involvement in activities, and social relationships, about signs of stress and 

about coping with stress and anxiety. It will take 20 minutes.  You have the right to refuse to answer any question 

that you do not wish to answer. You have the right to refuse to continue participating in this research at any time.  

 

 

RISKS/DISCOMFORTS:  

 

 

There are no known risks from participating in this study. Participation is voluntary and participants can terminate 

involvement at any time even if the study is not over. While the data gathered will be kept confidential in 

anonymous code form and only accessible by the research staff, there may be certain conditions under which we are 

required by law to reveal the identity of the participant. There are no other risks foreseen from completing the 

assessment questionnaires or from evaluating academic performance or verifying involvement with campus services. 

All of the information gathered from this study is handled in an anonymous and confidential manner. 

 

 

BENEFITS:  

 

 

You will derive no explicit benefit from your participation in the study.  One potential benefit is the satisfaction of 

aiding in the understanding of how people adjust to stressful circumstances which may ultimately aid in the 

understanding of how to reduce attrition from graduate school.  

 

 

COSTS/COMPENSATION:  
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There are no costs involved for participation in this research study. If you sign up for this research project you will 

receive compensation in the form of a $10.00 gift card. 

 

 

CONFIDENTIALITY:  

 

 

Any information about you which comes from this study will be kept confidential, but will be evaluated (in code 

form for privacy) by the investigative team. Your name will not be used in any other communications which result 

from the study and that no information which identifies you will be released without your separate consent unless 

required by law. 

 

 

IF YOU HAVE QUESTIONS: 

 

 

If you have any comments, concerns, or questions regarding the conduct of this research please contact the research 

team listed at the top of this form. If you are unable to reach a member of the research team listed at the top of the 

form and have general questions, or you have concerns or complaints about the research study, research team, or 

questions about your rights as a research subject, please contact UCI’s Office of Research Administration by phone, 

(949) 824-6068 or (949) 824-2125, by e-mail at IRB@rgs.uci.edu or in person at 5171 California Avenue, Suite 

150, Irvine, CA  92697-7600. 

 

 

VOLUNTARY PARTICIPATION STATEMENT: 

 

 

You should not sign this form unless you have read it and been given a copy of it to keep.  Participation in this study 

is voluntary.  You may refuse to answer any question or discontinue your involvement at any time without penalty 

or loss of benefits to which you might otherwise be entitled.  Your decision will not affect your future relationship 

with UCI or your quality of care at the UCI Medical Center.  Your signature below indicates that you have read the 

information in this consent form and have had a chance to ask any questions that you have about the study. 

 

 

I agree to participate in the study. 

o Yes  (1)  

o No  (2)  

 

Skip To: End of Survey If PURPOSE OF STUDY:  This project studies the influences on peoples’ use of resources to 
cope with... = 2 

End of Block: Consent 
 

Start of Block: Block 1 Intro/Demographics 

 

Intro Thank you for taking the time to answer our survey questions. You may end the survey at any time or skip any 

questions that you prefer not to answer. All of your answers will be kept confidential. You can save your responses 

at any time if you wish to finish later. 
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Q163 Are you currently pursuing a PhD program at UCI? 

o Yes  (1)  

o No  (2)  

 

Skip To: End of Survey If Are you currently pursuing a PhD program at UCI? = 2 

 

 

Q10 What year were you born? XXXX 

________________________________________________________________ 
 

 

 
 

Q6 What is your gender? 

o Male  (1)  

o Female  (2)  

 

 

 
 

Q7 How would you describe your sexual orientation? 

o Straight  (1)  

o Gay or Lesbian  (2)  

o Bisexual  (3)  

o Other  (4) ________________________________________________ 
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Q8 What is your race/ethnicity? 

o White (not Hispanic)  (1)  

o Black or African American (not Hispanic)  (2)  

o Asian or Pacific Islander (not Hispanic)  (7)  

o Hispanic  (4)  

o More than one race/ethnicity  (9)  

o Other  (10) ________________________________________________ 

 

 

 

Q9 What is your citizenship status? 

o U.S. Citizen  (1)  

o Permanent Resident  (2)  

o Non-Resident  (3)  

 

 

 

Q117 What is the current doctoral program that you are enrolled in? 

 

 

▼ Anthropology (1) ... Visual Studies (68) 
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Q118 What is your mother's highest education level? 

o Less than high school  (1)  

o High school  (2)  

o Some college or vocational school  (3)  

o Associate  (4)  

o Bachelor  (5)  

o Advanced  (e.g. MA, MS, MBA)  (6)  

o PhD (or equivalent e.g. Ed.D.)  (7)  

 

 

 

Q120 What is your fathers's highest education level? 

o Less than high school  (1)  

o High school  (2)  

o Some college or vocational school  (3)  

o Associates Degree  (4)  

o Bachelor's degree  (5)  

o Advanced degree (e.g. MA, MS, MBA)  (6)  

o PhD (or equivalent e.g. Ed.D.)  (7)  
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Q121 What is your estimated parental annual gross income? (both parents combined). 

o Less than $25,000  (1)  

o $25,000 to $49,000  (2)  

o $50,000 to $99,000  (4)  

o $100,000 to $199,000  (5)  

o $200,000 or more  (7)  

 

 

 
 

Q123 What is your estimated annual gross income? (including spouse). 

o Less than $25,000  (1)  

o $25,000 to $49,000  (2)  

o $50,000 to $99,000  (3)  

o $100,000 to $199,000  (5)  

o $200,000 or more  (7)  

 

 

 

Q125 What year are you in for your program? 

▼ First year (1) ... Tenth year (10) 
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Q11 What is your current relationship status? 

o Married  (1)  

o Partnered  (2)  

o Widowed/Widower  (3)  

o Divorced/Separated  (4)  

o Never Married/Single  (5)  

 

Skip To: End of Block If What is your current relationship status? = 5 

 

 
 

Q13 What is your spouse/partner's current employment/educational status? Select all that apply. 

o Employed full time  (1)  

o Employed part time  (2)  

o Unemployed  (3)  

o Enrolled as a doctoral student  (4)  

o Enrolled as a professional or master's degree student  (5)  

o Enrolled as an undergraduate  (6)  

o Other  (7) ________________________________________________ 

 

End of Block: Block 1 Intro/Demographics 
 

Start of Block: Parenting 

 
 

Q181 Do you have any children (answer yes if currently pregnant)? 

o Yes  (1)  

o No  (2)  
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Skip To: Q29 If Do you have any children (answer yes if currently pregnant)? = 2 

 

 
 

Q179 Are they in your household 50% or more of the time? 

o Yes  (1)  

o No  (2)  

 

 

 
 

Q33 Since you first enrolled in your current doctoral program, have you or your spouse/partner given birth or 

adopted a child whom you are responsible for parenting? (Either fully or partially responsible) 

o Yes  (1)  

o No  (2)  

 

Skip To: Q131 If Since you first enrolled in your current doctoral program, have you or your spouse/partner given... 
= 2 

 

 
 

Q34 If you have given birth, adopted, or had a spouse give birth to a child since begining your doctoral program, 

what was your situation? Please answer with regards to your most recent event. 

o On a university or departmental fellowship  (1)  

o On an external fellowship (e.g. NIH, NSF, or private foundation fellowship)  (2)  

o Working as a teaching assistant  (3)  

o Working as a research assistant  (4)  

o No fellowship and not employed  (5)  

o Other  (6) ________________________________________________ 

 

 

 



185 
 

Q131 Ages of children: 

 infant (1) 2-3 (2) 4-5 (3) 6-11 (4) 12-18 (5) over 18 (6) 

Child 1 (1)  o  o  o  o  o  o  
Child 2 (2)  o  o  o  o  o  o  
Child 3 (3)  o  o  o  o  o  o  
Child 4 (4)  o  o  o  o  o  o  
Child 5 (5)  o  o  o  o  o  o  

 

 

 

 

Q132 What type of childcare do you have, if needed? 

 Spouse (1) 

Other family 

(i.e. Mother-

in-law) (2) 

Daycare (3) 
Preschool 

(4) 

School age 

(5) 

After-school 

care (6) 

Child 1 (1)  o  o  o  o  o  o  
Child 2 (2)  o  o  o  o  o  o  
Child 3 (3)  o  o  o  o  o  o  
Child 4 (4)  o  o  o  o  o  o  
Child 5 (5)  o  o  o  o  o  o  
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Q29 Do you plan on having any children in the future? 

o 1  (1)  

o 2  (2)  

o 3  (3)  

o 4  (4)  

o 5 or more  (5)  

o None  (6)  

 

Skip To: End of Block If Do you plan on having any children in the future? = 6 

 

 

Q31 Would you consider having or adopting children after advancement, after degree. etc.? 

o No  (1)  

o Yes, but I'm not certain that I will  (2)  

o Yes, and I'm certain that I will  (3)  

 

 

 

Q30 Given your current situation, when do you think is the best time to have more children? 

o Less than 1 year from now  (1)  

o 1 - 5 years  (2)  

o 5 - 10 years  (3)  

o 10 - 15 years  (4)  

o 15 - 20 years  (5)  

o 20 years or more  (6)  

 

End of Block: Parenting 
 

Start of Block: HR III-R part 1 Hardiness ati0-ati18 



187 
 

 

ati0 In general... 

 

 

  
 

ati1 By working hard, you can always achieve your goals. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

ati2 I don't like changes in my every day schedule. 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

 

 
 

ati3 I really look forward to my work. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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ati4 I am not equipped to handle the unexpected problems of life. 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

 

 
 

ati5 Most of what happens in life is just meant to be. 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

 

 
 

ati6 When I make plans, I am certain I can make them work. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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ati7 No matter how hard I try, my efforts usually accomplish little.  

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

 

 
 

ati8 I like a lot of variety in my work. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

ati9 Most of the time, people listen carefully to what I have to say.  

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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ati10 Thinking of yourself as a free person just leads to frustration 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

 

 
 

ati11 Trying your best at what you do usually pays off in the end. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

ati12 My mistakes are usually difficult to correct. 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  
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ati13 It bothers me when my daily routine gets interrupted. 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

 

 
 

ati14 I often wake up eager to take up life wherever it left off. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

ati15 Lots of times, I really don't know my own mind. 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

 

 
 



192 
 

ati16 Changes in routine provoke me to learn. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

ati17 Most days, life is really interesting and exciting for me. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

ati18 It is hard to imagine anyone getting excited about working. 

o Not true  (3)  

o A little true  (2)  

o Mostly true  (1)  

o Very true  (0)  

 

End of Block: HR III-R part 1 Hardiness ati0-ati18 
 

Start of Block: Block 2 Grad Stressors 

Display This Question: 

If Do you have any children (answer yes if currently pregnant)? = 1 
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Q15 The following statements describe a situation or decision often faced by doctoral student parents. Please 

indicate if the statement accurately describes your past or present situation. 

 Yes (1) No (2) 
Partially accurate 

(3) 
Not sure (4) 

I have slowed 

down or made 

sacrifices in my 

educational/career 

progress in order 

to be a good 

parent. (1)  

o  o  o  o  

My daily schedule 

is flexible, which 

is helpful in 

raising children. 

(2)  

o  o  o  o  

I missed some of 

my child's 

important events 

because I did not 

want to appear 

uncommitted to 

my program/work. 

(3)  

o  o  o  o  

My 

educational/career 

timing has meshed 

well with my 

family timing. (4)  

o  o  o  o  

I began working 

(professional job 

or academic 

work/studying) 

sooner than I 

would have liked 

after having or 

adopting a child 

because I wanted 

to be taken 

seriously as an 

academic. (5)  

o  o  o  o  

I tried to time new 

children to fit in 

with my 

education/career 

progression. (6)  

o  o  o  o  
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My department 

has been 

supportive of my 

need to balance 

work and family 

life. (7)  

o  o  o  o  

My advisor has 

been supportive of 

my need to 

balance work and 

family life. (8)  

o  o  o  o  

My fellow 

doctoral students 

has been 

supportive of my 

need to balance 

work and family 

life. (9)  

o  o  o  o  

I have not brought 

my child(ren) to 

my department 

because I worry 

that colleagues, 

faculty or other 

members of the 

department would 

be bothered. (10)  

o  o  o  o  

 

 

 

Display This Question: 

If Do you have any children (answer yes if currently pregnant)? = 1 
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Q16 Doctoral students sometimes find that their responsibilities as parents conflict with their degree program or 

work obligations. How much tension or stress have you experienced in your parenting as a result of demands placed 

on you by any of the following types of work/educational activities? 

 
A great deal 

(1) 
Some (2) A little (3) None (4) 

Not 

Applicable (5) 

Conducting time-

sensitive laboratory 

experiments. (1)  o  o  o  o  o  
Doing fieldwork or 

field research away 

from home. (2)  o  o  o  o  o  
Attending 

conferences or 

giving conferences 

papers. (3)  
o  o  o  o  o  

Research and 

writing activities 

that are part of my 

degree program 

(e.g. dissertations, 

articles, or 

proposals). (4)  

o  o  o  o  o  

Research and 

writing activities 

that are part of my 

paid work (E.G. 

work as a doctoral 

student researcher 

for a faculty PI). (5)  

o  o  o  o  o  

Rehearsing or 

performing. (6)  o  o  o  o  o  
Meeting teaching 

obligations. (7)  o  o  o  o  o  
Meeting deadlines 

for 

grants/fellowships. 

(8)  
o  o  o  o  o  

Attending seminars, 

colloquial, 

departmental 

meetings. (9)  
o  o  o  o  o  

Preparing for and 

meeting with o  o  o  o  o  
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advisor (e.g. to 

review 

research/dissertation 

progress). (10)  

Other. (11)  o  o  o  o  o  
 

 

 

 
 

Q3 Overall, how satisfied are you with each of the following? 

 Very satisfied (1) 
Somewhat 

satisfied (2) 

Not too Satisfied 

(3) 

Not at all satisfied 

(4) 

Quality of your 

degree program. 

(1)  o  o  o  o  
Interaction with 

faculty. (2)  o  o  o  o  
Interaction with 

primary faculty 

advisor. (3)  o  o  o  o  
Interaction with 

fellow doctoral 

students. (4)  o  o  o  o  
Personal progress 

toward career 

goals. (5)  o  o  o  o  
Departmental/unit 

support for career-

life balance. (6)  o  o  o  o  

Time for self. (7)  o  o  o  o  
Family time. (8)  o  o  o  o  

Overall career and 

life situation. (9)  o  o  o  o  
 

 

End of Block: Block 2 Grad Stressors 
 



197 
 

Start of Block: Program information 

 
 

Q127 Have you passed your comprehensive exams or equivalent? 

o Yes  (1)  

o Not yet  (2)  

 

Skip To: Q128 If Have you passed your comprehensive exams or equivalent? = 2 

 

 
 

Q165 Year you passed your comprehensive exams or equivalent. 

o 1st year  (1)  

o 2nd year  (2)  

o 3rd year  (3)  

o 4th year  (4)  

o 5th year or beyond  (5)  

 

 

 
 

Q128 Have you obtained a Masters? 

o Yes  (1)  

o Not yet  (2)  

o choose not to  (3)  

 

Skip To: Q129 If Have you obtained a Masters? = 2 

Skip To: Q129 If Have you obtained a Masters? = 3 
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Q167 Year you obtained a Masters 

o 1st year  (1)  

o 2nd year  (2)  

o 3rd year  (3)  

o 4th year  (4)  

o 5th year or beyond  (5)  

o Obtained a Masters previous to my PhD program  (6)  

 

 

 
 

Q129 Have you advanced to candidacy? 

o Yes  (1)  

o Not yet  (2)  

 

Skip To: Q169 If Have you advanced to candidacy? = 2 

 

 
 

Q168 Year you advanced to candidacy 

o 1st year  (1)  

o 2nd year  (2)  

o 3rd year  (3)  

o 4th year  (4)  

o 5th year or beyond  (5)  
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Q169 I have had the opportunity to be the instructor of record during graduate school. 

o yes  (1)  

o No  (2)  

 

 

 
 

Q170 I have presented at conferences 

o not yet  (1)  

o one  (2)  

o two  (3)  

o three or more  (4)  

 

 

 
 

Q171 I have co-authored a peer-reviewed journal article 

o not yet  (1)  

o one  (2)  

o two  (3)  

o three or more  (4)  
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Q172 I have single-authored a peer-reviewed journal article 

o not yet  (1)  

o one  (2)  

o two  (3)  

o three or more  (4)  

 

 

 
 

Q133 What types of funding do you have for tuition thus far? 

▢ TAships  (1)  

▢ GSR's  (2)  

▢ Fellowships  (3)  

▢ Some out of pocket  (4)  

▢ All out of pocket  (5)  

▢ Some loans  (6)  

▢ All loans  (7)  

 

 

 
 



201 
 

Q177 Do you feel anxiety about if you will obtain funding for the rest of your PhD career? 

o A lot of the time  (1)  

o A good amount  (2)  

o Average  (3)  

o Little  (4)  

o None  (5)  

 

 

 
 

Q134 How often do you meet with your advisor? 

▼ More than once a week (1) ... Less than once a year (8) 

 

 

 
 

Q135 How much emotional support do you feel you have from your advisor? 

o A lot  (1)  

o A good amount  (2)  

o Average  (3)  

o Little  (4)  

o None  (5)  
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Q137 How much academic support do you feel you have from your advisor? 

o A lot  (1)  

o A good amount  (2)  

o Average  (3)  

o Little  (4)  

o None  (5)  

 

 

 
 

Q177 How much financial support do you feel you have from your advisor? 

o A lot  (1)  

o A good amount  (2)  

o Average  (3)  

o Little  (4)  

o None  (5)  

 

 

 

Q176 How much emotional support do you feel you have from your department? 

o A lot  (1)  

o A good amount  (2)  

o Average  (3)  

o Little  (4)  

o None  (5)  
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Q136 How much academic support do you feel you have from your department? 

o A lot  (1)  

o A good amount  (2)  

o Average  (3)  

o Little  (4)  

o None  (5)  

 

 

 

Q138 How much financial support do you feel you have from your department? 

o A lot  (1)  

o A good amount  (2)  

o Average  (3)  

o Little  (4)  

o None  (5)  

 

End of Block: Program information 
 

Start of Block: Block 12 Involvement 
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Q140 How often do you participate in brown bag seminars, colloquiums, workshops and the like in your field on 

campus? 

o A couple times a week  (1)  

o Once a week  (2)  

o Every couple of weeks  (3)  

o Once a month  (4)  

o Every couple of months  (5)  

o Once a year or less  (6)  

 

 

 
 

Q142 How often do you participate in conferences that require air travel? 

o Once per month  (1)  

o Every couple of months  (2)  

o A couple of times a year  (3)  

o Once per year  (4)  

o Every couple of years  (5)  

o Not yet  (6)  
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Q171 How often do you participate in academic events off campus (but do not require air travel)? 

o Once per month  (1)  

o Every couple of months  (2)  

o A couple of times a year  (3)  

o Once per year  (4)  

o Every couple of years  (5)  

 

 

 
 

Q175 Do you participate as much as you would like to? 

o Yes  (1)  

o No  (2)  

 

 

Display This Question: 

If Do you participate as much as you would like to? = 2 

 
 

Q141 If you do not participate as much as you would like to, it is due to any of the following? 

▢ No child care  (1)  

▢ No extra time because of other PhD duties  (2)  

▢ No interest  (3)  

▢ Other family priorities  (4)  

 

 

Display This Question: 

If Do you have any children (answer yes if currently pregnant)? = 1 
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Q143 If you have children, do you bring them? 

o Yes  (1)  

o No  (2)  

 

 

Display This Question: 

If If you have children, do you bring them? = 1 

 
 

Q144 If you bring them, do you have childcare? 

o Yes  (1)  

o No  (2)  

 

 

Display This Question: 

If Do you have any children (answer yes if currently pregnant)? = 1 

 
 

Q149 If you are a parent, do you feel like it  is an accepted and welcomed part of your identity in your interactions 

with colleagues and other academics? 

o Yes, very much  (1)  

o Pretty much  (2)  

o Hard to tell either way  (3)  

o Not really  (4)  

o No, definitely not  (5)  

 

 

Display This Question: 

If Do you have any children (answer yes if currently pregnant)? = 1 
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Q150 Do you feel like being a student is an accepted and welcomed part of your identity in your interactions with 

people and communities (such as your child's school or your friends with children)? 

o Yes, very much  (1)  

o Pretty much  (2)  

o Hard to tell either way  (3)  

o Not really  (4)  

o No, definitely not  (5)  

 

 

 
 

Q151 Do you work outside of your duties as a PhD student? 

o Yes, full-time  (1)  

o Yes, part-time  (2)  

o No  (3)  

 

Skip To: Q154 If Do you work outside of your duties as a PhD student? = 3 

 

 
 

Q152 If you work outside of your duties as a PhD student, is it for financial reasons or something else? 

o Yes, financial  (1)  

o No, something else  (2)  

 

 

 

Q153 If something else, what? 

________________________________________________________________ 
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Q154 Do you get enough rest? 

o Yes, definitely  (1)  

o Just about  (2)  

o Not really  (3)  

o Not at all  (4)  

 

 

 

Q155 Do you have a healthy diet? 

o Yes, definitely  (1)  

o Just about  (2)  

o Not really  (3)  

o Not at all  (4)  

 

End of Block: Block 12 Involvement 
 

Start of Block: Block 3 Grad Goals 
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Q21 What is your career goal now? 

o Professor (research emphasis)  (1)  

o Professor (teaching emphasis)  (2)  

o Research in industry  (3)  

o Researcher at government agency or national lab (e.g. NIH, LBNL)  (4)  

o Researcher (not faculty) in academia  (5)  

o Policy-maker/administrator/manger in industry  (6)  

o Policy-maker/administrator/manager in government  (7)  

o Policy-maker/administrator/manager in academia  (8)  

o Consultant  (9)  

o Journalism/writing  (10)  

o Start your own company  (11)  

o Other  (12) ________________________________________________ 

 

 

 

Q22 Since begining a doctoral degree program, have you changed or thought about changing your career goal? 

o Yes  (1)  

o No  (2)  
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Q26 As you think about future career plans, how concerned are you about the family friendliness of possible career 

paths? 

 
Very 

concerned (1) 

Somewhat 

concerned (2) 

Not too 

concerned (3) 

Not at all 

concerned (4) 

Not applicable 

(5) 

Concern of 

family 

friendliness (1)  o  o  o  o  o  
 

 

End of Block: Block 3 Grad Goals 
 

Start of Block: 12-item Grit Scale 

 

Q34 Here are a number of statements that may or may not apply to you. For the most accurate score, when 

responding, think of how you compare to most people -- not just the people you know well, but most people in the 

world. There are no right or wrong answers, so just answer honestly! 

 

 

 
 

Q36 I have overcome setbacks to conquer an important challenge. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not at all like me  (5)  
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Q38 New ideas and projects sometimes distract me from previous ones. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

 

 
 

Q40 My interests change from year to year. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

 

 
 

Q42 Setbacks don't discourage me. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  
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Q44 I have been obsessed with a certain idea or project for a short time but later lost interest. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

 

 
 

Q46 I am a hard worker. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

 

 

Q48 I often set a goal but later choose to pursue a different one. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  
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Q50 I have difficulty maintaining my focus on projects that take more than a few months to complete. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

 

 
 

Q52 I finish whatever I begin. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

 

 
 

Q54 I have achieved a goal that took years of work.  

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 



214 
 

 

 
 

Q56 I become interested in new pursuits every few months. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

 

 
 

Q58 I am diligent. 

o Very much like me  (1)  

o Mostly like me  (2)  

o Somewhat like me  (3)  

o Not much like me  (4)  

o Not like me  (5)  

 

End of Block: 12-item Grit Scale 
 

Start of Block: HR III-R part 2 Coping 

 

Q98 Usually, when I experience a stressful event or problem... 
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Q100 I admit to myself that I can't deal with it and just quit trying. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q102 I discuss my feelings with someone. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q104 I daydream about other things. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q106 I just give up trying to reach my goal. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q108 I talk to someone who could do something concrete to help.  

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q110 I sleep more than usual. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q112 I try to come up with a strategy about what to do.  

o Not true  (1)  

o A little true  (2)  

o Mostly true  (3)  

o Very true  (4)  

 

 

 
 

Q114 I pretend it hasn't really happened. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q116 I go to the movies, watch TV, engage in social media, or some other distraction in order to think about it less. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q118 I take action to deal with the problem. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q120 I think hard about what steps to take. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q122 I try to learn something from experience.  

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

End of Block: HR III-R part 2 Coping 
 

Start of Block: Additional  - Humor/Coping (7/29/15) 

 

Q153 Indicate what YOU usually do when YOU experience a stressful event. 
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Q152 I laugh about the situation.  

o I usually don't  do this at all  (1)  

o I usually do this a little bit  (2)  

o I usually do this a medium amount  (3)  

o I usually do this a lot  (4)  

 

 

 

Q154  I make jokes about it. 

o I usually don't  do this at all  (1)  

o I usually do this a little bit  (2)  

o I usually do this a medium amount  (3)  

o I usually do this a lot  (4)  

 

End of Block: Additional  - Humor/Coping (7/29/15) 
 

Start of Block: HR III-R part 3 Health 

 

Q124 Often, I have... 

 

 

 
 

Q126 General aches and pains. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q128 Rapid heart beat (not from exercising). 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q130 Shortness of breath (not from exercising).  

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q132 Upset stomach and/or nausea. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q134 Depressed mood. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q136 Difficulty concentrating and/or remembering things. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q138 Nervousness or tension. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q140 Tiredness, lack of energy. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q142 A feeling that life is pointless, meaningless. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q144 Troubling dreams. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q146 Constipation and/or diarrhea. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

End of Block: HR III-R part 3 Health 
 

Start of Block: HR III-R part 5 Social Satisfaction 

 

Q162 In my life... 

 

 

  
 

Q164 My family gives me help in finding solutions to my problems.  

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q166 Most people make me feel worthwhile. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q168 I have to be careful what I say at home. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q170 Interacting with family brings out the best in me. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q172 I don't have friends with whom I can just be myself.  

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q174 I am satisfied with the support I get from family and friends. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q176 Unexpected things keep happening. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q178 There is a mismatch between what I want, and what I get. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 



226 
 

Q180 Things tend to happen as planned. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q182 There's an orderliness that I can count on. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q184 My schedule is always getting disrupted.  

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q186 My talents and values get expressed in what I do. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

End of Block: HR III-R part 5 Social Satisfaction 
 

Start of Block: HR III-R part 6 

 

Q188 Recently... 

 

 

 
 

Q190 I have had a personal change to which I must adjust. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q192 I don't have money problems that trouble me. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  
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Q196 I don't have relationship difficulties that undermine me. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q198 I've been troubled by the death of a family member or friend. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

 

 
 

Q162  I have lost ____ person(s) close to me. 

▼ 0 (1) ... more than 2 (4) 
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Q200 I have not experienced an illness in a family member or friend. 

o Not true  (0)  

o A little true  (1)  

o Mostly true  (2)  

o Very true  (3)  

 

End of Block: HR III-R part 6 
 

Start of Block: Thanks and ending question 

 

Q185 Please answer the following questions in order to receive your incentive in your email inbox and also so that 

we may contact you with a follow-up survey during Spring quarter of 2016 (also accompanied by a gift card 

incentive). All of your answers will be kept confidential. 

 

 

 

Q182 First Name 

________________________________________________________________ 
 

 

 

Q175 Middle Name 

________________________________________________________________ 
 

 

 

Q183 Last Name 

________________________________________________________________ 
 

 

 

Q184 Please enter your UCI email address 

________________________________________________________________ 
 

 

 

Q174 To ensure accuracy, please re-type your UCI email address 

________________________________________________________________ 
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Q166  

Thank you for taking the time to complete this survey 

 

Would you like to participate in the second portion of this research study to potentially be: 

o interviewed for the study for a $25 gift card  (1)  

o trained in hardiness which will give participants the opportunity to learn how to thrive, increase 

performance level and persist to obtain degree  (2)  

o Both A & B  (3)  

o Neither  (4)  

 

 

 

Q173 Please enter your student ID so that we may reconcile your responses with a second survey during Spring 

2016 (should you choose to participate). This will be kept confidential. 

________________________________________________________________ 
 

End of Block: Thanks and ending question 
 

 

 

 

 

 

 

 

 

 

 

 




