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ABSTRACT 
The purpose of the current study was the generation of an instrument to measure 
graduate degree-seeking behaviors. Goals included the establishment of strong 
psychometric properties through evidence of face validity, construct validity, 
discriminant and convergent validity, and predictive validity. Additionally, a goal of the 
study was to establish an instrument with good internal consistency reliability of the 
subscales. Analysis of the data with 247 graduate students at a large MidWestern 
University and a response rate of approximately 16% indicated stong validity of the 
Graduate Student Behaviors Inventory (GSBI). Cronbach’s alphas for the subscales 
ranged from 0.58 to 0.95 indicating moderate to high reliability for the instrument. 
Confirmatory factor analyses indicated strong construct, discriminant and convergent 
validity evidence. Further, Structural Equation Modeling suggested predictive validity of 
Psychological factor indicators for students’ satisfaction with their graduate program 
experiences. Suggestions include providing interim measures of students’ emotional 
attributes of the graduate degree program each semester in order to gauge their intent to 
persist with the degree. 
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CHAPTER 1 

Introduction 

In the past decade in the U.S., increasing numbers of individuals have sought 

graduate degrees (Mullen, Goyette, & Soares, 2003).  This increase in the number of 

students enrolled in both masters and doctoral programs has resulted from the realization 

that a high school diploma or college level bachelor’s degree is no longer sufficient to 

ensure steady and prosperous employment. Unfortunately, a large portion of the 

population of graduate degree seekers are unable to finance their higher educations 

without outside support from the government in forms of subsidized loans and grants and 

from the institution of higher education in forms of assistantships and scholarships 

(Haynes, 2004). 

 While more students are attending doctoral programs and borrowing money to do 

so, research from a number of institutions has shown that the number of students who 

successfully complete the degree program is low compared to the total number of 

students that have been admitted for doctoral programs.  The Council of Graduate 

Students (CGS, 2006) is one of the few organizations that provide general rates of 

completion and attrition for doctoral students in the U.S.  For instance, the CGS reports 

that by 7 years post-entrance to a doctoral program, only a cumulative 45.9% of students 

have completed the degree requirements.  By 10 years post-entrance this number rises 

marginally to 57.7%.   

Other organizations report doctoral completion rates for universities outside the 

United States.  For instance, the Higher Education Statistics Association (2006) provides 

completion and attrition rates for universities within Great Britain.   
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The numbers reported by the CGS have prompted at least one American 

university to examine its own internal completion and attrition rates for doctoral 

programs.  At the University of Colorado at Boulder, the Office of Planning, Budget, and 

Analysis (2006) reports the cumulative number of students who have completed the 

doctoral program by major and post-admittance year.  Among the lowest completion 

rates at the five year mark were found for Arts and Humanities (9%), Social Sciences 

(11%), and Journalism (14%).  Majors with the highest completion rates at 5 years were 

reported for Engineering (45%), Business (41%), and Education (35%).  Majors within 

the Natural Sciences and Music were reported to have midlevel completion rates at 5 

years (22% and 25%, respectively).  Overall completion rate with all majors collapsed 

together was reported to be 25% at 5 years post-entrance.  By nine years post-entrance, 

completion rates have risen although the lowest completion percentages remain for Arts 

and Humanities (46%), and Social Sciences (44%).  In addition, by nine years post-

entrance Music has dropped to one of the lowest completion rates at 50%.  Middle level 

completion rates at 9 years were found for the Natural Sciences (63%), Business (59%), 

and Engineering (60%).  The highest completion rates by 9 years are found for Education 

and Journalism (80% and 71%, respectively).  Although 9 years post-entrance is the last 

year for which completion rates are reported by the University of Colorado at Boulder, 

the total completion rate for all majors collapsed at this time matches the report of the 

GSC at 57.7%. 

Unfortunately, many universities choose not to track behaviors and drop-out rates 

for doctoral students.  Part of the reason for this decision is ambiguity as to which 

students have truly quit and which are merely taking an extended hiatus (Haynes, 2004).  
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Additionally, administrators worry that low completion rates will threaten the funding 

and resources of doctoral programs and that this will impoverish the university’s overall 

reputation for excellence (Haynes, 2004).  An even greater concern is the loss of money 

and resources used by students who never complete the doctoral program (Haynes, 2004). 

The anticipated negative consequences of doctoral student attrition have been 

followed by an increase in initiatives to examine attrition issues and by an attempt to 

generate effective intervention programs.  For instance, the Council of Graduate Schools 

(2006) created the Ph.D. Completion Project to encourage programs aimed at decreasing 

doctoral program attrition.   The project awarded 15 grants of up to $100,000 each to the 

selected programs.  In order to qualify for one of these grants, an applicant program was 

required to institute and evaluate interventions in six key areas: “selection processes, 

financial support and funding structures, mentoring, program environment, curricular 

processes and procedures, and the research mode of the field and its conventions.”  

Following the CGS’s lead, some of the participating universities included: University of 

North Carolina at Chapel Hill, University of Illinois at Urbana-Champaign, Howard 

University at Washington, University of Maryland at College Park, University of 

Georgia, University of Florida, and Arizona State University.  Universities had to select 

from suggested interventions listed on the Ph.D. Completion Project’s RFP and website.  

Purpose of the Study 

 In order to develop a more organized and useful database on the degree pursuit 

behaviors of graduate students, the current study attempted to create an instrument for 

measuring the degree of graduate degree-directed behaviors and experiences. 
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Statement of the Problem 

 Past literature on degree pursuit focuses on undergraduate student attrition, 

qualitative designs, and descriptive-correlational studies.  Theories related to degree-

seeking behaviors similarly focus on undergraduate students and are often cited to 

explain findings rather than being used to help direct inquiries into the subject.  The 

current study attempts to examine students that are still pursuing their doctoral degrees.  

Continuing students have long been ignored by research on the attitudes, beliefs, and 

behaviors regarding goal pursuit for higher education level degree seekers.  Researchers 

who wish to understand degree pursuit behaviors often focus on students who have either 

completed or dropped out of their degree programs.  This line of inquiry requires students 

and/or educators to reliably recall events from the past.  Unfortunately, research has 

shown that current states and events can influence personal past recollections.  In sum, 

past research and theory provide limited utility for understanding behaviors that graduate 

students engage in during the course of their studies toward a masters or doctoral degree.   

Goal 

 The goal of the current study was to create a valid and reliable instrument to 

measure current graduate students’ degree seeking behaviors.  Based upon this goal, the 

following objectives were generated: 

1. The instrument should have high content validity as measured through expert 

judgments. 

2. The instrument should exhibit strong construct validity developed through clear 

delineation of construct and operational definitions and understanding of past 

research, and measured through confirmatory factor structures of the subscale 
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scores.  The data should present good convergent validity and discriminant 

validity as indicated by subscale correlations to the Responsibility and COPE-R 

inventories. 

3. The instrument should present strong reliability as indicated by Cronbach’s alpha 

reliability coefficients for the subscale scores and factor scores. 

4. Evidence of predictive validity of the instrument should be found via good fit of 

the structural equation model with subscale scores as predictors and Satisfaction 

as the criterion.  

Theoretical/Conceptual Heuristic 

 In the current study, Bandura’s triadic model of environmental, behavioral, and 

emotional influences was used to organize items within the pilot instrument.  Bandura 

(1986) described the interaction of these three factors in human behavior and 

experiences.  According to this model, human experiences are a result of the interaction 

of environment and behavior, environment and psychological or cognitive processes, and 

behavior and psychological processes.  Based upon these interactions, human experiences 

and behaviors represent systems of interactions rather than events located in single 

periods of time.  As such, understanding any human behavior, such as degree-directed 

behaviors, cannot be understood or explained without reference to the psychological and 

environmental components of the interaction.   

Assumptions 

 Creation of an instrument directed toward graduate student behaviors underscores 

the assumption that undergraduate and graduate students are qualitatively different and 

cannot be assessed through the same set of measures and behaviors.  An undergraduate 
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degree is a prerequisite for admission to a graduate degree program; therefore, it is 

possible that graduate students may engage in the same behaviors that they used as 

undergraduates.  However, only undergraduates who have successfully obtained the 

baccalaureate ever proceed to the graduate level.  Therefore, it is likely that graduate 

students and undergraduate students possess qualitatively different characteristics.  This 

underscores the necessity of more specific research examining graduate students’ degree 

pursuit behaviors and experiences. 

 A second assumption in the current study originates from the use of Bandura’s 

triadic interaction to describe graduate student behaviors.  Bandura’s triadic model is 

very general and may be applied to almost any human behavior or experience.  The 

assumption for the current study is that this broad model may be applied at the micro-

level to a specific set of human experiences and behaviors.   

 A third assumption is that graduate students are at some intermediate level of 

expertise in the roles of students.  As opposed to novices and individuals at lower levels 

of cognitive development, graduate students are expected to engage in logically 

organized patterns of goal pursuit.  In terms of goal pursuit behaviors, graduate students 

may break up the main goal of degree attainment into subgoals and subroutines.  The 

progression through subroutines and the acquisition of subgoals are intended to bring 

graduate students closer to the main goal.  However, in goal pursuit each subgoal and 

subroutine is monitored and evaluated in terms of how close it has brought the actor to 

the main goal.  The actor then decides which possible future subgoals to pursue and 

which subroutines to initiate for progress toward the main goal. 
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 In addition to assumptions regarding the nature of graduate student behaviors, the 

current study also supposes that the interaction implied by the triadic model may be 

applied reliably.  This includes, but is not limited to, the idea that the definitions Bandura 

provides for interactions between behavior, environment, and psychological processes 

can be literally translated into operational definition of actual human behaviors.   

Definitions of Terms 

 Throughout this dissertation, the reader will encounter the following terms:  goal, 

goal pursuit, goal directedness, main goal, subgoal, subroutines, and satisfaction with the 

educational experience, coping, responsibility, procrastination, environment, behavior, 

psychological, attitudes, beliefs, values, and triadic interaction. 

Psychology, Environment, Behavior 

 During graduate degree-directed goal pursuit an individual monitors, responds, 

and adapts to three influential contexts of the goal pursuit experience: the emotional or 

psychological environment (internal to the individual), the physical environment (external 

to the individual), and the individual’s own behaviors.  Each of these contexts can be 

thought of as mediating the individual’s experience with the graduate education.  The 

interaction of the three contexts is Bandura’s is referred to here as the triadic interaction 

between contexts.  

Goal, Main Goal, Subgoal, Subroutines, Goal Directedness, Goal Pursuit  

 The definition for goal adopted for the purpose of this text comes from Princeton 

University’s Wordnet (n.d).  Goal is the “state of affairs that a plan is intended to achieve 

and that (when achieved) terminates the behaviors intended to achieve it.” In general, a 

main goal is a target state or desired future environment.  In terms of the current study, 
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the main goal is attainment of the doctoral degree.  Wikepedia (n.d.) defined a subgoal as 

“a goal set up by a problem solver in an attempt to solve another goal.”  In other words, a 

subgoal is any objective other than the main goal that is intended to bring the actor into 

psychological or physical proximity to the main goal.  In the current study, the category 

of subgoals will include all the specific tasks that individuals must accomplish in while 

negotiating the three contexts of the goal pursuit behavior.  Whereas goals and subgoals 

represent final and intermediate end states, subroutines include all the approach and 

avoidance behaviors or plans of action that are initiated to reach a subgoal and bring the 

individual closer to the main goal.  Goal directedness is another term for deliberate, 

intentional pursuit of a goal, whereas goal-pursuit refers to engagement in behaviors 

designed with a goal in mind (Answers.Com, n.d.). 

Coping, Responsibility, Procrastination 

 The terms cope, responsibility, and procrastination, are being defined as 

constructs that are being used to measure self-reaction or establish evidence of validity 

for the instrument.  The definition for the term cope is broad: it means to come to terms 

deal successfully with (Princeton University, n.d.).  In this study, coping is used to refer 

to behaviors that the individual engages in response to the emotional, behavioral, or 

physical context of the graduate experience.   

While the concept of coping is used to help delineate the process of graduate 

degree-pursuit behaviors, responsibility is used as a construct that can be measured to 

provide concurrent validity.   When a person identifies responsibility, the person is 

making an attribution regarding who has predominant control over the outcome.  

Identification of oneself as the responsible party indicates a strong internal locus of 
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control for ensuing events (Gordon, 1998; Herde, 2004; Zhang & Liu, 2003).  

Consequently, this individual is more likely to engage in problem-focused, approach 

behaviors designed to successfully resolve a conflict or complete a task.  On the other 

hand, an identification of an outside source as responsible for an event indicates a more 

predominant external locus of control for the specified event.  In this case, the individual 

is more likely to engage in emotion-focused, avoidance behaviors meant to diminish the 

negative emotions associated with the task.  Procrastination is an emotion-focused, 

avoidance strategy akin to the old cliché “out of sight, out of mind” (Burns, Dittmann, 

Nguyen, & Mitchelson, 2003; Chu & Choi, 2005; Ferrari, 2001; Lay, Edwards, Parker, & 

Endler, 1998; Lee, 2004).  By previous definition, an individual who exhibits 

procrastination for a given task has a predominantly external locus of engages in 

emotion-focused coping, has an external locus of control, and is low graduate degree-

directed behaviors. 

Attitudes, Values, Beliefs, Satisfaction 

 Attitudes, values and beliefs each influence the goals, and subgoals that 

individuals set.  In social psychology, an attitude is “any negative or positive view of an 

attitude object” (Wikipedia, n.d.).  Value is a judgment made regarding the desirable and 

undesirable characteristics of an object or event (Princeton University, n.d.).  For the 

purpose of this study, a laymen’s definition for belief will suffice; a belief is any tenet or 

proposition that an individual holds as true.  For instance, students’ loci of control or 

beliefs about the source of influence that effect whether an individual will engage in 

approach or avoidance behaviors with regard to tasks and problems, will be used to 

identify their level graduate degree-directed behaviors.  Satisfaction has often been 
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associated with internal loci of control for successfully completed tasks and positively 

resolved conflicts (Bond & Bunce, 2003; Chen, Goddard, & Casper, 2004; Morry, 2003; 

Muhonen & Torkelson, 2004; Namasivayam, 2004; Wardle, Steptoe, & Gulis, 2004).  In 

this study, a measure of satisfaction is used as the outcome measure which may be an 

intermediate outcome for successful graduate degree completion (this suggestion is 

presented as a possibility for future investigations).   

Delimitations 

 The current study will examine the total score and item properties of an 

instrument generated for use with graduate level students.  The instrument will be tested 

on graduate students that are currently enrolled in courses for their degree program at 

Texas Tech.  These students will have completed between 18 and 54 credit hours in their 

current graduate program.  The specification of credit hours is meant to exclude two sets 

of students: 1) student who are relatively new; 2) students that have been in their current 

program for more than 3 years.  Relatively new students who have been at the university 

for only 1 year of less will presumably have less than 18 credit hours completed for there 

program.  These students are more likely to still be learning which behaviors and 

experiences are important for bringing them closer to obtaining the graduate degree.  

Therefore, these students may e be inappropriate test participants for an inventory on 

graduate-degree directed behaviors.  (Future studies may investigate this group to 

examine this possibility).  On the other hand, students who have progressed beyond the 

3rd year mark are more likely to have come so close to the goal of attaining the degree 

that there are few experiences or behaviors left to approximate the graduate degree.  

These students may already be near completion or dropping-out and may already be 
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contemplating their successes, failures, belief systems, and goals.  These students would 

also be invalid testers of an inventory on graduate degree-directed behaviors. 

Limitations 

 There are several limitations to the current theory.  The first major problem is the 

use of a model that was originally designed to measure more abstract psychological 

processes.  Translation of theory into practical items for an inventory may distort the 

underlying constructs and result in improper operational definitions.  Close and careful 

scrutiny of the theory along with constant revisiting of definitions is the only remedy 

available in this situation. 

 Another limitation to the current study involves the present sample and sampling 

technique applied to sample selection.  The current study is constrained by the 

availability of university and students for sampling.  Due to time constraints and costs, 

only graduate students at one university, namely Texas Tech, will be sampled.  This 

means that our target population must resemble graduate students at this large 

Midwestern university.  Conclusions based on examination of data from this study may 

only be safely generalized to this population.  Extensions of the conclusions to other 

educational institutions such as teaching colleges would be risky and unwarranted 

without further prior research. 

 Included in the issue of sampling is the issue of response rates.    The higher the 

response rate the more valid the generalizations to the target population (SuperSurvey, 

n.d.).  Unfortunately, response rates are generally poor for survey due to a number of 

reasons including selection bias, threat, and confusing questions (Alreck & Settle, 2004).  

While threat and confusing questions can be minimized through careful construction of 
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items, selection bias is a much more pervasive problem.  In sum, the respondents who 

choose to participate in the survey may have characteristics different from 

nonrespondents or the target population in general.  In order to control for this possibility, 

Alreck and Settle suggest redistributing a much shorter questionnaire to nonrespondents 

in order to compare their demographics with those of respondents. 

 An additional limitation to the current study is the method of data collection.  

Data for the current study was collected via self-reported responses to survey items 

(Alreck & Settle, 2004).  This provides the possibility of biases due to respondents’ 

desire to appear good to the researcher, or respondents attempt to provide researchers 

with the answers the respondent thinks the researcher wants to uncover.  In addition, it is 

possible that respondents distort their memory of events based upon current mood or 

other contextual factors.  Further, respondents may simply be unable to consciously 

recount information regarding some cognitive processes or motivations that were 

automatic or internal (i.e., subconscious). 

Significance of the Study 

 The current study attempts to provide a quantitative direction for the investigation 

of graduate student behaviors.  While qualitative research is useful in exploring and 

describing human experiences and behaviors, the use of a quantitative research 

methodology has added benefits.  For instance, quantitative research methodology 

provides a tool for collecting large amounts of information in a shorter amount of time.  

Additionally, quantitative methodology allows the researcher to create aggregates from 

the collected data in order to provide for some level of generalization to the target 

population.  (On the other hand, qualitative research is often narrative and interpretive 
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providing that conclusions may only be appropriate to the smaller studied set of 

individuals).  

In addition to providing a quantitative basis for inquiry into graduate degree-

seeking behaviors, the current study is the first of its kind designed to investigate students 

after they have begun a graduate program but before they have either completed or 

dropped out of the university.  This type of on-line investigation allows the researcher to 

examine behaviors as they occur.  The benefits for an inquiry of this type include the 

reduced task complexity for respondents who are being asked to remember activities, 

behaviors, and events that occurred only a short while in the past.  In addition, this 

reduces the likelihood of selective memory or retroactive interference due to changes in 

attitudes, beliefs, and behaviors.   

Organization of the Study 

The remaining chapters will describe the literature related college and graduate 

student characteristics, instrument development and methodology, results from the 

current study, and the interpretation and implication of findings.  Chapter 2 begins by 

exploring behaviors of undergraduate students and then moves on to a discussion of the 

specific characteristics of graduate students that has been documented in past research. 

Chapter 3 will discuss instrument design through qualitative inquiry, item construction, 

and pilot testing.  In addition, the chapter will include a description and explication of the 

statistical methods used to gather information on reliability and validity of an instrument.  

Chapter 4 will provide a detailed account of the results as they relate to the methods 

outlined in the previous chapter.  Chapter 5 will discuss the interpretation of results as 

well as the implications for future instrument design and graduate student behaviors.  
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Limitations of the current study will also be revisited and potential for future research 

will be outlined.   
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CHAPTER 2 

Background 

As described in Chapter 2, the goal of the current study was to create a valid and 

reliable instrument for examining graduate students’ degree-seeking behaviors.  One of 

the objectives following this goal was developing an instrument with strong evidence of 

construct validity.  In order to ensure that the developed instrument had a sound 

underlying theoretical structure, it was important to examine past literature on the 

phenomenon of graduate student behaviors as well as related theories. Since graduate 

students in the United States are required to complete the baccalaureate prior to entrance 

in a graduate degree program, an exploration of research on behaviors of undergraduate 

students may also be helpful.  In this chapter, literature related to both undergraduate and 

graduate students’ is described. 

One issue that has been popular in the literature for both graduate and undergraduate 

students is attrition or ceasing a program of education before the degree is received.  In a 

search of the term “attrition” on the PsychINFO online database, 2,753 articles are listed.  

Of these articles, only 36 discuss attrition of graduate students.  The remainder of articles 

examines drop-out rates and factors in junior high, high, and college undergraduate 

students.   Since college undergraduates are the most proximal predecessor to graduate 

students, this chapter will examine this group before moving to a discussion of graduate 

students.   
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Undergraduate Attrition 

College undergraduate attrition literature tends to focus on three issues: (1) physical 

and mental health; (2) gender, race, and ethnicity; and (3) undergraduate students’ 

internal cognitions.  Consequently, models that have been applied to graduate student 

attrition tend to focus on internal cognitions of the students that drop-out.  These theories 

include Investment Theory (Okin, Ruehlman, & Karoly, 1991), Astin’s Theory of 

Involvement (Milem & Berger, 1997), Heath’s Model of Maturing (Miller, 1999), and the 

Theory of Hopelessness Depression (Hull, 2001).  The remaining minority of theories 

examine interactions between the person and their environment, such as Tinto’s Model of 

Student Departure (Braxton, Bray, & Berger, 2000; Bray, Braxton, & Sullivan, 1999; 

Getzlaf, Sedlacek, Kearney, & Blackwell, 1984; Pascarella & Terenzini, 1983; Tinto, 

1982), and Person-Environment Fit Theory (Howard, 1997; Prince, 1985).  

Undergraduates’ Physical and Mental Health 

Articles that fit into this category focus on the influence of physical and mental 

disorders (Boxall, Carson, & Docherty, 2004; Rose, 1999; Saginak, 1998) as well as 

stress (Affeldt, 1991; Nerdrum, Rustoen, & Ronnestad, 2006) on the psychological 

wellbeing of undergraduate students.  These are important determinants of college 

attrition as they influence satisfaction with the educational environment.  Satisfaction, or 

lack thereof, has been linked as a predictor of attrition.   

Gender, Race, Ethnicity, Age, and SES 

Within this category, articles focus on the patterns of college attendance and on 

the processes that influence learning (Allen, 1988; Yoshimitsu, 2004), success 

(Lunneborg, 1988; Wilson, 1983), personal growth (Gigliotti, 1997; Placier, Moss, & 
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Blockus, 1992), career choices (Nelson, 1991; Reay, Davies, David, & Ball, 2001), and 

movement (Goldrick-Rab, 2006) across universities.  These studies are meant to provide 

insight into the college experiences of very specific subgroups of students.  However, the 

findings from these types of research can provide insight into the attitudes, beliefs and 

values of graduate students within similar subgroups by nature of the processes they 

underwent and the obstacles they have overcome. 

Undergraduate Attrition Theories 

Investment Theory.  In Investment Theory, persistence in graduate school is 

equated to four factors referred to individually as commitment, investment, alternative 

value, and satisfaction (Farrell & Rusbelt, 1981).  Commitment is defined as the 

probability that a student will persist in their graduate studies and is based, in part, on a 

sense of psychological attachment to the educational institution.  Investment is defined as 

the emotional and physical resources that an individual has contributed to the educational 

institution.  Investment is influenced largely by one’s experiences within the institution.  

Alternate value is the value of the most likely alternative to pursuing a graduate degree 

and involves comparison of experiences and expectations between graduate education at 

the current institution and the most likely alternative action.  Satisfaction is defined in 

terms of the various social and educational experiences that influence one’s appreciation 

for the educational institution. 

 Applying Investment theory (Farrell & Rusbult, 1981), commitment or intent to 

complete the degree may be used to predict actual completion.  Using this theory, 

commitment is seen as the immediate predictor of completion, whereas commitment 

itself is predicted by investment, satisfaction, and the alternative value.  In a study to 



Allison Boroda, Texas Tech University, December 2007 

18 

determine whether commitment indeed predicts completion and whether investment, 

satisfaction, and alternative value influence commitment, Farrell and Rusbult found 

support for these tenets.   

 Okun, Ruehlman, & Karoly (1991) set out to examine the relationship between 

commitment, satisfaction, investment, alternative value, and completion in a study of 

freshmen community college students employed outside of the college.  In this study, 

three hypotheses were tested: (1) satisfaction, investment and alternative value would 

predict commitment; (2) when commitment is excluded from the analysis, then 

satisfaction, investment and alternative value would predict institutional persistence; and 

(3) when commitment is included in the analysis, then satisfaction, investment alternative 

value would not contribute to the prediction of institutional persistence.  For the first 

hypothesis, Okun et al. found that less satisfied students were less committed to staying at 

the college.  In addition, students who intended to leave without completing and without 

transferring to another university had low alternative values for attending other 

universities.  The second hypothesis was also supported with satisfaction and investment 

predicting persistence when commitment was not included in the model.  On the other 

had, Okun et al. also found that investment still predicted persistence even when 

commitment was included the model.   

The aforementioned studies show that Investment theory maintains utility in 

predicting the persistence of undergraduate students at traditional 4-year and community 

college institutions. 
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Heath’s Model of Maturing (Miller, 1999).  In the Model of Maturing, Heath 

(1980) described the individual as maturing in self-concept, values, skills, relationships, 

and motivations.  Within this model, there are five dimensions that define the extent of an 

individual’s maturity: (1) symbolization or the ability to represent oneself, ideas, and the 

world through words and symbols; (2) allocentrism, or the ability to adopt multiple 

perspectives; (3) integration, or the ability to coordinate and organize; (4) stability or 

consistency in abilities, skills, and behaviors; and (5) autonomy, or the ability to be 

independent and self-regulating.  In addition to these five dimensions of maturation, 

Heath proposed four assumptions: (1) the model is universal; (2) different socio-cultural 

experiences determine the rate, degree, and quality of an individual’s maturation; (3) 

disequilibrium in the progression of maturity favoring one dimension over the others will 

distort and hinder further maturation; and (4) adaptation is at the core of the model and is 

triggered by disequilibrium. 

 Miller (1999) applied Heath’s Model of Maturing to attrition by suggesting that 

more mature college students would be better able to adapt and thus less likely to drop 

out of the university.  In a longitudinal study of freshmen attending a religious college, 

path analysis revealed that more mature students were in fact more likely to adapt to the 

demands of the new environment and persist in their educations at the college.  Maturity 

was also indirectly associated with stronger goal and institutional commitment. 

 While the above mentioned study was presented as a dissertation for partial 

completion of a doctorate degree, the results point out the utility of considering level of 

maturity in calculating a students’ risk level for dropping out of the university.  In 
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addition, the study underscores the importance of recognizing the unique characteristics 

of each student.   

Theory of Hopelessness Depression.  According to the Theory of Hopelessness 

Depression, some individuals are predisposed to suffer from depression based 

predominantly upon their attribution styles.  In these individuals, experiences within the 

environment may push the person over the threshold for expression of depressive 

tendencies.  For instance, if an individual tends to attribute negative events to internal, 

stable or unchangeable processes, then any negative experience within the environment 

may be likely to trigger pessimistic expectations labeled as hopelessness depression. 

A series of three studies applied the Theory of Hopelessness Depression to 

compare attrition rates for traditional and nontraditional students (Hull, 2001).  In the first 

study, non-traditional college students were defined as students who started college at the 

age of 24 years or over.  The Theory of Hopelessness Depression did not differentiate 

between persisters and leavers in this first study.  The second study defined non-

traditional as individuals working over 20 hours per week outside the university.  In this 

study, traditional students with a negative attribution styles were more likely to make 

decisions to leave the university.  In the third study, both definitions of non-traditional 

students were used to generate four groups: (1) 24 years of age or under, 20 or less hours 

of work; (2) over 24 years of age, 20 or less hours of work; (3) 24 years of age or under, 

over 20 hours of work; and (4) over 24 years of age, over 20 hours of work.  In this third 

analysis, the Theory of Hopelessness Depression did not distinguish between leavers and 

persisters in any of the four groups. 
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The aforementioned study of the Theory of Hopelessness Depression was 

conducted as a doctoral dissertation.  In general the results suggest that this particular 

theory is poorly suited for explanation purposes regarding the phenomenon of college 

attrition.  However, it is possible that methodological issues related to the nature of a 

thesis dissertation may have contributed to the lack of findings in this case. 

Person-Environment Fit Theory.  Holland’s Theory of Vocational Choice (1973) 

has been used interchangeably with the term Person-Environment Fit Theory.  Person-

Environment fit theories have equated psychological wellbeing with the match between a 

person’s characteristics or traits and their environment.  Holland’s theory of vocational 

choice (Holland, 1973) stated that career choices are influenced by characteristics of an 

individual’s personality.  According to Holland, people sought environments that 

maximized their opportunities to express skills, attitudes, values, and abilities.  Holland 

delineated six types of personalities and work environments and stated that congruence 

between personality and environment was crucial for employment satisfaction.  Based on 

these factors, congruity was expected to play a role in choice, consistency, achievement 

and satisfaction within the work environment. 

 One study applied Holland’s theory of vocational choice (1973) to the 

phenomenon of college attrition (Borckway, 1997).  In a study of male and female 

freshmen at a large university, Brockway discovered that personality-environment 

congruency influenced success and attrition for male students.  On the other hand, 

Holland’s theory did not provide any explication of success and attrition for female 

student.  Rather, Howard identified several constructs and outcome measures that were 
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gender-specific, suggesting that the theory was better suited to identifying male college 

students at risk of dropping out.   

Tinto’s Model of Student Retention.  One of the most prominent theories of 

student retention comes from Tinto (1975, 1982, & 1993).    Tinto posited that students’ 

decisions to leave (both undergraduate and graduate) are due to the interplay between 

their intentions and their interactions with others.  Tinto referred to these interactions as 

social and academic integration.  Integration included the amount of interactions an 

individual engages in with peers (social integration) or with colleagues (i.e. students, 

faculty – referred to as academic integration).  Students that were richly integrated into 

both the social and academic culture of the university, meaning that they were actively 

engaged in both academic and social activities, were more likely to persist.  On the other 

hand, students that were minimally active in the social and academic functions of the 

school were more likely to attrite.  The essential elements of Tinto’s model are the same 

for both undergraduate and graduate students alike.  However, Tinto presupposed that the 

weight of social vs. academic integration differed based on the status of the student.  For 

instance, social integration took a much higher weight than academic integration for the 

undergraduate student, whereas academic integration outweighed social integration for 

the graduate student.   

In a study of Tinto’s model, Pascarella & Terenzini (1983) conducted path 

analysis to examine the characteristics of college persistence and attrition.  Results of this 

study supported Tinto’s (1975) model in general, although differences were found for 

gender.  Women were much more likely to be hindered by lower social integration as 

compared to men.  In addition to this gender effect, Pascarella and Terenzini found that 



Allison Boroda, Texas Tech University, December 2007 

23 

the influence of academic and social integration was additive; when academic integration 

was low, social integration became more influential and when social integration was low, 

social integration became more important.  This additive influence was also found for 

goal and institutional commitment. 

In a similar study to Pascarella and Terenzini (1983), Getzlaf, Sedlacek, Kearney, 

and Blackwell (1984) compared the characteristics of students who dropped out and 

students who remained at Washington State University. Using stepwise discriminant 

functioning, results were indicative of support for Tinto’s (1975) model.  Academic and 

social integration and commitment discriminated between students who dropped out and 

those who remained at the university.  In addition, the same factors were useful in 

discriminating between students who transferred to another university and those that 

stayed at WSU.  While Tinto’s (1975) model was supported, Getzlaf et al. also found that 

that overall change in GPA from high-school to college differentiated between drop-outs 

and persisters. 

Tinto’s original model (1975) has been revised numerous times to provide more 

detail about how academic and social integration as well as commitment proceed to 

influence student departure (Tinto, 1982; 1993).   For instance, Tinto suggested that 

processes of teaching in the classroom would influence students’ sense of social 

integration as well as their goal commitment. In a detailed examination of these 

processes, Braxton, Bray, and Berger (2000) found that students’ assessment of their 

instructors’ teaching skills were predictive of social integration and goal commitment.  

Consequently, students’ ratings of teaching skills also influenced their intentions to 

remain at the institution.   
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In addition to the influence of classroom experiences on social integration found 

by Braxton, Bray, and Berger (2000), Bray, Braxton, and Sullivan (1999) proposed that 

negative reactions to high levels of stress would negatively impact social integration.  On 

the other hand, positive coping strategies in relation to high levels of stress were not 

expected to hinder social integration.  Using path analysis of longitudinal survey data on 

full time, first year undergraduates, Bray et al. found that social integration was 

influenced by strategies for coping with stress.  However, the hypothesis for how active 

coping strategies would impact social integration was not supported; Instead, active 

coping was negatively related to social integration.  Braxton, Bray, and Berger suggested 

that this counterintuitive finding was a result of stress caused by the compulsion to 

engage in social activities.  Additionally, coping strategies were indicative of students’ 

decisions to leave. 

Taken together, the studies examining Tinto’s model of student departure support 

the view that social integration and goal commitment play a role in decisions to leave the 

university.  While students may be depicted as passive receivers of education, Tinto’s 

older and revised models, as well as the literature reported here show that students are 

active participants in the college experience.  In addition, Bray, Braxton, and Sullivan 

(1999) showed that the pattern of students’ active involvement in the educational 

experience may influence how students respond to that environment (i.e. deciding to stay 

or leave the university). 

Astin’s Theory of Involvement.  Astin’s theory of student involvement is very 

similar to Tinto’s model of student retention (Milem & Berger, 1997).  Learning and 

progress in college is attributed to students’ social and academic involvement.  In the 



Allison Boroda, Texas Tech University, December 2007 

25 

theory of involvement, students are active participants that determine their level of 

engagement in social and academic activities to the extent that they facilitate learning and 

development.  In Astin’s (1984) view, involvement can be seen as a continuum differing 

for each student and for each time within each student.  In addition, the involvement for 

each student may differ in both quantity and quality, and these characteristics of each 

student’s involvement in turn determine the quality and quantity of learning and 

development.  Astin proposed that learning environments [educational institutions] could 

be judged by how well they encouraged involvement among students. 

Bean’s Model of College Student Attrition.  Also similar to Tinto (1993), Bean 

(1983) proposed that social and academic integration were important predictors of 

decisions to leave the university.  However, Bean’s theory introduced attitudes and 

interpretations of the environment resulting from one’s behaviors as integral components 

of students’ leaving behaviors.  Included in this presupposition was the notion that 

students’ background characteristics (attitudes, beliefs, values) and past experiences 

influence how students interpret, respond, and adjust to the environment.  Therefore, 

students interacted with the environment by means of interpreting and coping with their 

current situations.  Coping, as defined by Bean, referred to approach and avoidance 

behaviors, with attrition primarily resulting from avoidance stressors (in this case the 

school environment). 
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The Doctorate 

The literature on doctorate degree pursuit contains a number of articles and books that 

try to give students advice on how to survive the doctoral experience.  Another focus of 

literature discusses supervision as it relates to graduate education in clinical psychology.  

In fact, graduate school in psychology appears to be a particularly popular topic with 

quite a few articles that talk about graduate school rankings in psychology.  In addition to 

these topics, researchers have explored: (a) the validity of the GRE’s for predicting 

graduate school outcomes; (b) general descriptions of doctoral behaviors; (c) post-

graduation employment of marketing graduate; and (d) women, African American and 

Native American graduate education.  The remainder of writings on graduate education 

represents a plethora of topics found in doctoral dissertations including: graduate training, 

departmental and program characteristics, supervisor-student relationships, and student 

socialization. 

Advice 

 The literature on graduate education contains many pieces directed at prospective 

or current students on how to navigate through the doctoral experience.  Often these 

writings are found in books with cute titles such as Miss Mentor’s Impeccable Advice for 

Women in Academia (Toth, 1997) or The Portable Dissertation Advisor (Bryant, 2004).  

The underlying message, and one that would be hard to refute, is that graduate school and 

academia in general encompass many obstacles, hardships, and difficulties that the 

individual must cautiously and deliberately master. 

 In Miss Mentor’s Impeccable Advice for Women in Academia, Emily Toth (1997) 

writes about what she sees as injustices towards women in higher education.  She offers 
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women sage wisdom on how to avoid conflicts and how to sell oneself as an effective 

citizen and scholar in a male dominated environment.  Miss Toth’s advice ranges from 

being diplomatic and avoiding office politics to being cautious about providing 

information that may be used against a female student or professor.  While these pieces of 

wisdom may seem to exaggerate the negative aspects of higher education, Toth provides 

both female and male students with an important message: “You are not alone.” 

 Miss Mentor’s Impeccable Advice for Women in Academia (Toth, 1997) is a 

unique piece as it deals with the phenomenological experience of higher education.  On 

the other hand, most advice authors deal with more topical issues such as how to select a 

graduate school and program or how to complete the dissertation.  For instance, in The 

Portable Dissertation Advisor, Bryant provides readers with a step by step description of 

the dissertation process ranging from how to come up with a dissertation topic to 

analyzing data and writing the discussion.  In addition, Bryant provides students with 

advice regarding what to expect from the dissertation committee and individual 

committee members (2003). 

 Both Miss Mentor’s Impeccable Advice for Women in Academia (Toth, 1997), 

and The Portable Dissertation Advisor (Bryant, 2003) write to the needs of the student. 

(For a complete list of books of this nature, see Appendix D).  Other authors have tried to 

be more global in their discussion of optimal behaviors for doctoral degree completion, 

including advice for both the student and the institution.  For instance, Goodchild, Green, 

Katz, and Kluver (1997) describe methods for students to avoid prolonging the 

dissertation writing process and also explain how doctoral programs can improve to 

facilitate doctoral degree completion.  By providing information for members of both 
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side of the fence, Goodchild et al. give students and faculty an opportunity to view the 

process from alternate perspective.  This may also help build a system of reciprocity and 

responsiveness, thus creating a more efficient and effective doctoral program. 

The Graduate Record Examination 

 The valid interpretation and use of GRE scores for predicting graduate GPA and 

successful completion of the masters and doctoral degrees has been a concern since the 

first appearance of the aptitude test in the 1940’s (Kuncel, Hezlett, & Ones, 2001).  Since 

that time, over fifty researchers have explored this issue.  The most recent and complete 

discussion of the predictive value of the GRE for graduate achievement and completion 

can be found in Kuncel et al.’s meta-analysis of predictive validity studies.  Analysis of 

122 studies with a combined total of 82,659 graduate students indicated that GRE-Verbal, 

Quantitative, and Analytical scores were predictive of graduate GPA, faculty evaluations, 

and to a smaller degree completion rates.  On the other hand, GRE scores were not 

predictive of time to completion of the degree.  In addition, GRE-Subjects scores were 

more predictive of these outcomes as compared to GRE-General scores.  

 Another recent study on the use of GRE scores as criterion for graduate school 

admission examined the relationship of GRE scores to first-year graduate GPA for 

students of minority groups (Sampson & Boyer, 2001).  In an examination of students 

from underrepresented groups who had successfully obtained a graduate degree, results 

indicated a relationship between GRE-Verbal scores and first-year graduate GPA.  (For a 

detailed list of studies that examine the validity and reliability of the GRE, see Appendix 

E). 
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 In response to criticism of earlier versions of the GRE, its developers created a 

new version meant to be more representative of the knowledge and skill domains 

required of graduate students (Princeton Review, n.d.).  The newer version of the test 

replaced the Analytical Skills Section with the Analytical Writing Assessment.  Even 

with this monumental change, the validity of GRE scores continues to receive scrutiny by 

researchers.  For instance, Rubio, Rubin and Brennan ask How well does the GRE work 

for your university? (question is title of article) (2003).  Rubio et al. examined how well 

GRE scores predict graduate success as measured by first-year and graduating GGPA.  

They found that GRE score was not a significant predictor of first year GGPA when 

examined across discipline, whereas prior GPA was significant.  On the other hand, when 

including discipline in the analyses, the GRE-Analytical score was found to predict first-

year GGPA for Education and Psychology majors, but not for Community Health or 

Health Administration Majors.  For nursing and undecided graduate majors, the GRE-

Verbal score predicted first year GGPA.  In addition, GRE scores predicted graduating 

GGPA for Community Health and Nursing majors.  Thus, Rubio et al. caution that 

universities should examine the predictive validity of the GRE as a criterion for graduate 

entrance within different fields of study. 

 One of the majors examined by Rubio, Rubin and Brennan (2003) was 

Psychology.  Edwards and Schleicher (2004) considered a measure of Tacit Knowledge 

(TK) as an alternate predictor of success in psychology graduate programs.  In a study of 

seventy graduate students in psychology from one large public and one small private 

Midwestern university, Edwards and Schleicher found that Tacit Knowledge was a 

stronger predictor of success in these programs than overall GRE scores.  This conclusion 
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was based on the fact that TK accounted for more of the variance in professors’ ratings of 

students’ performance as compared to the variance in performance accounted for by GRE 

scores.   

While there is seems to be concern over the use of GRE scores as the dominant 

criterion for graduate school admittance, Landrum and Clark (2005) showed that this may 

not be the case.  In a study using a national APA database of graduate schools in 

psychology, the top criterion for entrance was the recommendation letter, followed by the 

student’s written description of goals and objectives.  Past GPA, personal interview, and 

research experience also superseded GRE in the list of criteria for entrance. Therefore, at 

least in the field of Psychology, GRE scores may not be as important a determinant of 

student’s admittance to graduate school. 

 Despite the suggestion that GRE scores may not be weighted too heavily for some 

disciplines, it is still important to determine their predictive validity for graduate school 

success.  Powers (2004) examined GRE validity for Veterinarian School admission.  In a 

sample of one thousand four hundred students (nearly half of all US veterinary medicine 

students), Powers found that GRE in combination with undergraduate GPA were strong 

predictors of graduate student success, accounting for 64-69% of first-year GGPA.  

However, it was also noted that undergraduate GPA was a stronger predictor of first-year 

GGPA than GRE score for veterinary medicine students. 

Graduate major may not be the only influential factor in interpreting GRE score 

validity as a criterion for graduate school admittance.  In fact, Stricker (2004) 

investigated the role of students’ native languages on GRE performance.  Results 
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indicated that TOEFL scores were important considerations when interpreting GRE 

scores for graduate school admittance of ESL applicants. 

General Descriptions of Doctoral Behaviors 

 Dinham and Scott (1999) examined doctoral student success through an internet 

solicited, open-ended survey.  The impetus for this study was to understand the 

experiences of successful doctoral students, including an examination of the obstacles to, 

and resources for, completion of a doctoral degree.  The study investigated gender 

differences, pattern of study, marital status, employment prior to graduate study, 

availability of role models, and reasons for choosing an area of study/advisor.  In 

addition, participants were asked about the importance of approval, departmental 

characteristics, supervision, and coping/problem solving techniques.  Results indicated 

that tenacity and perseverance were the most important predictors of success.  The 

aforementioned qualities were considered more essential than intellectual ability.  Other 

helpful characteristics included passion, clearly set goals, high self-esteem, and careful 

time management.  The most important factors external to the individual were supervisor 

and department characteristics.  This was followed by social support, available resources, 

finances, and topic selection. 

In a similar study, Bair and Haworth (1999) used a fairly new qualitative research 

analysis method known as meta-synthesis in order to generate a comprehensive image of 

the factors that influence both student behaviors and student attrition at the doctoral level.  

They found that academic ability was the least significant predictor of both behaviors and 

attrition in doctoral programs.  In addition, demographic characteristics such as age, 

marital status, gender, race, and ethnicity were equally poor predictors of doctoral degree 
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completion and doctoral program attrition.  On the other hand, characteristics related to 

students’ experiences within the program, within the department, and with faculty, 

supervisors, and committee members were all listed consistently across aggregate studies 

as important determinant of doctoral student behaviors and attrition.  

Also consistent with the findings of Dinham and Scott (1999), Bair and Haworth 

discovered that doctoral behaviors and attrition appeared to be mediated by program 

characteristics and field of study.  For instance, behaviors rates were highest and attrition 

rates were lowest in applied science fields, whereas social sciences and humanities field 

had the lowest behaviors rates and the highest attrition rates.  Bair and Haworth (1999) 

link these findings to the nature of these different fields, suggesting that in fields where 

teamwork, deadlines, and constant interaction with a supervisor are required, behaviors 

will be higher and attrition will be lower for doctoral students.  In addition, the type and 

amount of work and financial assistance available for different fields of study were also 

indicated as possible influence on doctoral behaviors and attrition. Finally, time to degree 

which was also found to be a significant factor of doctoral behaviors and attrition was 

also found to differ across fields of study. 

In addition to inherent characteristics of the field, Bair and Haworth (1999) 

identified departmental culture as an important factor related to doctoral behaviors and 

attrition.  “The degree and quality of the relationship between doctoral student and 

advisor or faculty has a strong positive relationship to successful completion of the 

doctorate”(p. 9).  Doctoral students were more likely to persist if they had strong and 

positive relationships with their advisors or other faculty, whereas doctoral students who 
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had negative relationships with their advisors or faculty were more likely to drop-out of 

the program.  

Within the realm of departmental culture and aside from relationships with 

advisors and faculty, likelihood of doctoral behaviors increased with the amount and 

quality of physical and informative resources provided by the department.  These 

resources include office space, orientation, timely and clear presentation of rules and 

guideline, student directories, clearly stated coursework requirements, and an active role 

in departmental decisions.  Doctoral students were also more likely to continue with the 

program of study if they were integrated into the social and intellectual activities within 

the department. 

In addition to available resources within the department, Bair and Haworth (1999) 

discovered that characteristics internal to the individual doctoral student were also 

important influences on decisions to continue or drop-out of the program.  “Students’ 

satisfaction with their academic programs – including the perceived fulfillment of their 

doctoral expectation – contributed to doctoral degree completion….Based on the research 

studies reviewed, the following items were most consistently mentioned: quality of the 

program, communication with students, fairness of requirements, consistency in the 

evaluation of students, concern for students as professionals, and guidance” (p. 13).  

Other important factors include motivation and commitment. 

Finally, Blair and Haworth (1999) found that completers were more likely to 

interact with other doctoral students within the program and department.  On the other 

hand, leavers were less likely to interact with their academic peers.  This is likely due to 
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the fact that persistent doctoral students were more active in day to day program and 

departmental activities that would bring them in contact with other students. 

Post Graduate Employment 

 In terms of post-degree employment of graduate students, articles tend to focus on 

employment of graduate students in professional or applied programs such as business 

and human resources.  For instance, Hansen (2002) argued that the human resources 

administrators must be more cognizant of the difference between required industry skills 

and the proficiencies developed by HR masters students.  He pointed out that the 

differences or gaps identified could then be used to improve graduate education.  Hansen 

found that HR masters programs taught content whereas HR employment required 

application of skills and integration of content.  Hansen provided a variety of options for 

HR graduate educators ranging from maintenance of the status-quo and allowing students 

to build proficiencies at the workplace to providing more applied instruction during the 

graduate education experience. 

 In another study comparing students training to employment environment, 

Davison, Brown and Davison (1993) asked employers how satisfied they were with 

employees who had obtained a graduate degree in business prior to employment.  

Contrary to Hansen’s study of HR graduates, Davison et al. found that business 

employers were satisfied with their graduate educated workers’ skills.  On the other hand, 

Davison et al. also noted that employers were most dissatisfied with students’ 

expectations for advancement and beginning salaries, as well as being unhappy regarding 

poor writing skills. 
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 In addition to employers’ evaluation of, and satisfaction with, graduate educated 

employees’ skills, one study examined the differences between adequately employed 

graduate students (employment requires degree-based skills) and underemployed 

graduate students (employment does not utilize degree-based skills) (Nabi, 2003).  By 

comparing these two groups, Nabi discovered that differences in employees current skills 

repertoires was not a function of initial educational deficit but was instead related to 

opportunities to develop and practice skills on the job.  Nabi cautioned educators not to 

focus solely on the employability of graduates vis-à-vis number of graduates employed, 

but to also consider the quality of post-graduate employment for evaluating the success of 

their program.  

 Whereas some studies have examined employment issues after students have 

completed their graduate educations, other research considers the influence of experience 

before and during graduate education on the educational experience and later 

employability.  For instance, Dreher and Ryan (2000) explored the influence of prior 

work experience on MBA students’ Grade Point Average when other factors such as 

undergraduate GPA, entrance exam scores and undergraduate major were controlled for.  

Dreher and Ryan found that prior experience had no added influence controlling for the 

other possible determinants. 

 The potential influence of work experiences on graduate students’ experiences has 

led to some researchers to explore modern trends in graduate student employee 

unionization.   In 2001, Smallwood (as cited in Rhoads and Rhoades, 2005) reported that 

almost 40,000 graduate students had become unionized as employees of the educational 

institution.  Rhoads and Rhoades argued that unionization of graduate students is an 
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indication of the increasing corporate infiltration of the academy that signifies the 

changing impetus for graduate education in the U.S.     

 Taken together, research on the causes and influences, and effects of employment 

for graduate students underscores the importance of considering these processes roles in 

shaping graduate students’ perceptions and ultimate persistence. 

Students of Minority Group Membership 

The literature on students from minority groups focuses on satisfaction, influence of 

graduate education on family roles, family support of graduate students, graduate student 

expectations and psychosocial adjustment.  A few authors also talk about the role of the 

advisor for these student populations.  Literature on minority group membership within 

the area of graduate education can be broken down into five general categories: (1) 

African American; (2) Latino(a); (3) Native American; (4) Korean; and (5) women.  

These classifications are clearly not mutually exclusive and there are some overlaps in 

the literature, particularly for female members of minority groups. 

African American students.  African American students’ issues represent the largest 

compilation of literature within the subcategory of graduate education for students of 

minority groups.  Articles on this subject explore recruitment techniques (Carrol1, Tyson, 

& Lumas, 2000; Maton & Hrabowski, 2004), preparation for work in the academy 

(Perna, 2001), and students’ experiences (Schwartz, Bower, Rice, & Washington, 2003) 

and attitudes (Birkett & Kiel, 1995). 

 In 2000, Carroll, Tyson, and Lumas studied the outcomes of the affirmative action 

initiative at University of California, Berkley.  Carroll et al. surveyed students from 

minority groups that were accepted at UCB through affirmative action.  The survey was 
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conducted at a time when UC-system schools were considering eliminating their 

affirmative action programs.  Participants indicated that the affirmative action program 

not only helped them enter the university, but also provided them with a greater social 

support network including: greater access to students with similar backgrounds and 

minority faculty role models.  In fact students attributed their successful completion and 

proceeding careers to these characteristics of affirmative action at UCB. 

 Affirmative action is just one of the techniques that may be used to increase 

recruitment and retention of students from minority groups.  Another method, described 

by Maton and Hrabowski (2004) as a “strengths-based approach” involves maximizing 

students’ abilities or strengths and modifying their environment with respect to academic 

and social interactions.  One such program based on this approach was the Meyerhoff 

Scholars program which focused on college science, technology, engineering, and 

mathematics students from minority groups.  Maton and Hrabowski explained that this 

type of program was able to transform one institution, the University of Maryland at 

Baltimore, into a top Ph.D. granting university for minority students. 

 In addition to affirmative action and strengths-based approaches for recruitment 

and retention, curriculum within the classroom can be designed to more effectively 

integrate African American students into the program and help them develop social 

networks.  In fact, this is what Hyman (1999) suggested in her chapter titled Group Work 

as a Teaching Strategy in Black Student Retention in Higher Education.  Hyman argued 

that small groups with more student-centered readings and course content allowed 

students to develop a sense of ownership over the material.  Additionally, students that 

might have become frustrated by the complexity or quantity of material that they needed 
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to master had a readily available support system of other group members.  In addition, 

Hyman suggested that students taught in this manner were given the opportunity to see 

their instructors as caring and respectful of their needs.  Hyman pointed out that these 

benefits decreased the likelihood that students would burn-out or become detached and 

subsequently drop out of the graduate program. 

Recruitment and retention models for students of minority status not only increase 

critical mass, but may also help to improve the quality of graduate education at their 

respective institutions.  This is an important issue, as many graduate students may desire 

to move on to faculty positions themselves.  In one study, Perna (2001) investigated the 

quality of Historically Black institutions’ curriculum for potential future faculty of 

African American descent.  Perna found that African American faculty who received 

their undergraduate degrees from HBCU’s tended to be older and have more experience 

compared to their counterparts at non-HBCU’s.  In addition, the faculty from HBCU 

undergraduate programs tended to spend less time engaged in research and more time 

engaged in teaching activities.  African American faculty members that had received their 

doctorates from HBCU’s tended to be younger and were more likely to have degrees in 

science math or engineering as compared to African American Faculty who had received 

their doctorates from non-HBCU’s.  However, HBCU attendance was not related to 

research productivity of faculty members.  Additionally, attending HBCU’s increased 

women’s employment satisfaction as faculty members, but was unrelated to satisfaction 

for male faculty. 

 The study conducted by Perna (2001) underscores an important consideration in 

determining graduate student satisfaction for individuals from minority groups: personal 
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experiences.  Another study that examined the graduate experiences of students from 

African American descent was conducted by Schwartz, Bower, Rice, and Washington 

(2003).   Schwartz et al. argued that before institutions initiate programs to increase the 

recruitment and retention of African American students, it was important to understand 

the characteristics of their experiences within graduate programs.  Through a survey of 50 

African American women, Schwartz et al. determined that the majority had earned their 

undergraduate degrees from predominantly White universities within the realms of liberal 

arts.  Most of these students also spoke about graduate school predominantly with family 

while also receiving the greatest amount of encouragement and social support from this 

source.  When asked about future career aspirations, all students listed positions as 

academic administrators.  Single, unattached women made up the majority of Schwartz et 

al.’s sample.  Respondents also tended to describe themselves as powerful, successful, 

and one who is required to be multi-talented. 

 In the study conducted by Schwartz, Bower, Rice, and Washington (2003), some 

participants were asked to participate in focus group discussions.  These discussions 

unearthed common themes of challenge that the women faced as African Americans 

within their institution.  They felt that being African American tended to supercede all 

other aspects of their identity including being women in terms of the treatment that they 

received by others.  Focus group respondents indicated being treated with kid gloves by 

faculty with the underlying assumption that the students were less capable than their 

White peers.    Another common theme was the change that women reported as part of 

their personal identities.  They suggested that the changes they had undergone as a result 

of their graduate educations had changed them for the good, but that these changes might 
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also have negative ramifications.  Respondents felt like they didn’t “fit in” with their 

family and friends anymore, and felt a need to resist changing too much. 

 Prior attitudes regarding graduate school may be just as important as actual 

experiences in understanding how to increase recruitment of African American students 

in graduate programs (Birkett and Kiel, 1995).  In a study of undergraduate accounting 

students, Birkett and Kiel asked about the significance of various considerations for 

deciding to attend graduate school.  Approximately eighty percent of respondents 

indicated that they intended to attend a graduate program.  Of these respondents, less than 

a quarter had taken admissions exams and less than ten percent had submitted any 

applications.  Out of the original eighty percent of respondents intending to enter 

graduate school, less than four percent had actually been admitted to a program.  For 

respondents who intended to enroll in graduate studies, analyses indicated that 

professional and personal goals were the strongest indicator of intent to attend graduate 

school, followed by advice from professors and parents.  For the potential graduate 

students, financial considerations were not strong indicators of intent.  On the other hand, 

the twenty percent of respondents that did not plan to attend graduate school noted that 

financial abilities were an important consideration in their decision to forgo graduate 

studies.  Additionally, these respondents did not indicate any perceived lack of role 

models as a factor in their decisions.  

The study by Birkett and Kiel (1995) focused on the influence of students’ initial 

attitudes, beliefs, values, and intentions related to attending graduate school.  These 

issues are crucial to understanding recruitment of students from minority groups.  

However, once students have been successfully recruited into a graduate program 
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educators are still faced with the dilemma of finding effective minority student retention 

methods.  The first step in this process is to identify elements of graduate students’ 

experiences that relate to their decisions to leave.   For instance, Patterson-Stewart, 

Ritchie, and Sanders (1997) interviewed eight African American students enrolled in a 

doctoral program at a predominantly White university and identified two main influences 

on doctoral student attrition: (1) university climate; and (2) peer relationships.  Within the 

category of university climate, students commented about the importance of mentorship, 

the experience of racism, the cross-cultural incompetence of faculty, and faculty 

encouragement.  Mentorship, maintenance of African American role models, and faculty 

encouragement were all listed by participants as important to their decisions to persevere 

in a doctoral program.  On the other hand, students commented that intentional and 

unintentional racism and the apparent discomfort of faculty dealing with other cultures 

added to students’ discomfort and increased thoughts of leaving the doctoral program. 

Within the category of peer relationships, Patterson-Stewart, Ritchie, and Sanders 

(1997) found that positive relationships with White peers were important and salient to 

respondents.  On the other hand, students reported more conflict with their same-race 

peers and pointed to these conflicts as more influential to their decisions with regard to 

persisting in the program.  Patterson-Stewart et al. concluded that departmental factors 

such as interactions with faculty are more important to African American doctoral 

behaviors as compared to interactions with peers or intrinsic factors within a majority 

White university.      

 Taken together, the literature on graduate education for African American 

students underscores the complex issues for consideration in the process of facilitating 
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recruitment and retention.  The authors noted above point out some potentially helpful 

techniques for facilitating recruitment and retention as well as for improving the efficacy 

of training for students of minority groups.  While Carroll, Tyson, and Lumas (2000) and 

Malton and Hrabowski (2004)  provide some general methods for recruitment and 

retention, Schwartz, Bower, Rice, and Washington (2003), Birkett and Kiel (1995) and 

Patterson-Stewart, Ritchie, and Sanders (1997) argue that educators first need to 

understand the characteristics, attitudes, and experiences of African American students 

before any plan can be constructed. 

Latino(a) students.  One book describes the process of graduate education for 

Latino(a) students (Castellanos, Gloria, & Kamimura, 2006).  Castellanos, Gloria, & 

Kamimura explore Latino(a) personal reports of attending graduate school and identify 

several common themes: (1) the role of family; (2) the importance of one’s identity; (3) 

resisting seclusion; and (4) level of commitment to the degree.  More specifically, these 

students felt that their families played an important role in their continued pursuit of the 

doctoral degree.  Additionally, Latino(a) students placed a strong emphasis on resisting 

change in terms of their own identities as Latinos.  Further, they felt the need to struggle 

against becoming secluded due to their unique status within a minority group and worked 

hard to socialize with other students and faculty.  Finally, the students interviewed 

reported that their commitment to pursuing the degree was an important determinant of 

their persistence and completion. 
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Native American students.  Only one study was found that explored graduate 

education of Native American students.  House (1997) explored the relationship between 

GRE scores and graduate GPA of American Indians and Alaska Native students.  House 

found that GRE scores were not good predictors of graduate GPA for these students.  On 

the other hand, GRE scores were related to completion rates for Native American 

students. 

Korean students.  In one study, the experiences of Korean female graduate 

students’ were explored in terms of gender and racial stereotypes (Green & Kim, 2005).  

Through personal narratives, Green and Kim found that female Korean students attending 

graduate Schools in the US tend to maintain the model minority myth rather than create 

conflict with their professors.  However, Korean students felt marginalized by their 

professors and by the current focus on Hispanic and African American minority groups.  

Additionally, Korean students felt that they were often not taken seriously because of the 

stereotype of being cute little Asian girls.  On the other hand, some students felt that 

maintaining this stereotype protected them from the sexual harassment that other female 

students experienced.  While female Korean students tended to maintain stereotypical 

perceptions, many respondents also reported that they felt that had more voice to resist 

these stereotypes within the US as compared to Korea.  Further, these students felt that it 

was important to maintain social support networks by participating in multicultural group 

functions and by attending religious services.  Green and Kim did not explore the 

relationship that these practices had to students’ decisions to leave the program or persist 

in pursuing the degree. 
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Female students.  Female students’ issues represent the second largest category of 

published literature on graduate education for students of minority groups.  While female 

students make up a large proportion of the samples discussed in studies of graduate 

students from minority groups, gender is treated primarily as an incidental characteristic 

and deeper issues are left unexplored.  This is certainly the case in the study by Schwartz, 

Bower, Rice, and Washington (2003) titled “Ain’t I a Women, Too?”: Tracing the 

Experiences of African American Women in Graduate School.  While the title seems to 

imply that the author that the authors intend to focus on seminal experiences of being 

African American and female, no connection between these issues is explicitly discussed 

in the text.   

 In addition to being the second largest source of publications on graduate 

education for minority groups, the topic of women’s/gender issues appears to be very 

popular in theses and dissertations.  Out of fifteen studies conducted over the past ten 

years on women in graduate school, ten (67%) represented unpublished theses or 

dissertations.  Of the remaining five works representing peer-reviewed journal articles, 

three treat female gender status as a potential factor in time-to-completion (Seagram, 

Gould, & Pyke, 1998) as well as academic self-efficacy (Santiago & Einarson, 1998) and 

achievement (Maher, Ford, & Thompson, 2004) and the other two articles discuss the 

process of negotiating roles as a student and women (Andsager, 2004; Younes & Asay, 

1998). 

 In a study by Seagram, Gould, and Pyke (1998), potential differences between 

male and female doctoral students’ experiences where examined to determine if 

differential experiences could predict time to completion.  The underlying impetus for the 
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study was the presupposed “microinequities” (p. 320) experienced by women in the 

graduate program; presumed inequities included a “chilly climate” and a shortage of role 

models for women in academia.  Results indicated no significant relationship between 

gender and the time it took students to complete the doctoral degree.  However, Seagram 

et al. identified a significant relationship between time of degree and graduate discipline, 

indicating that students in the natural sciences completed their degree in less time than 

students in humanities and the social sciences (i.e., liberal arts majors).  On the other 

hand, a significant relationship was found between gender and satisfaction, with men 

reporting higher levels of satisfaction as compared to their female counterparts. 

 Gender differences in perceived graduate school experiences have the potential to 

affect not only time to completion but may also influence students’ internalizations and 

self-concepts.  One study that explored this potential relationship was conducted by 

Santiago and Einarson (1998) at a large Midwestern university.  Santiago and Einarson 

emphasized literature linking self-efficacy with achievement and persistence and 

potential gender differences within this relationship.  Further, Santiago and Einarson 

suggested that these processes should also be explored within graduate education 

processes.  In a study of male and female science and engineering students, results 

confirmed gender differences in perceived ability, with male students reporting higher 

levels of academic ability in comparison to their female counterparts.  On the other hand, 

women were less likely to perceive their gender or ethnicity status as a hindrance to 

entrance into a graduate program, whereas White male students perceived their gender as 

a hindrance and minority male students perceived their ethnicity as a hindrance.  

Additionally, when family, expectations, and school environment were controlled for, no 
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gender differences in academic self-confidence were found.  However, students from 

minority groups reported significantly higher academic self-efficacy as compared to their 

White counterparts. 

 In addition to examining gender differences in personal self-attributes, Santiago 

and Einarson (1998) also investigated students’ expected outcomes.    Expected outcomes 

that were studied included annual earning, appropriation of a field-specific job, career 

advancement, and family/work conflicts.   Analyses did not uncover any significant 

relationship between gender and students’ self-reports of expected future outcomes.  This 

is particularly noteworthy in the case of expected family/work conflict, where researchers 

might suspect that traditional gender roles and stereotypes would conflict with less 

traditional work obligations.  Contrary to this presupposition, women were not any more 

likely than men to expect greater strife due to dual roles. 

 In Santiago and Einarson (1998) the primary impetus for studying academic self-

concept and academic self-efficacy was the pronounced relationship of these constructs 

to academic achievement.  Rather than focusing on antecedents to achievement as 

predicted outcomes, Maher, Ford, & Thompson (2004) chose to examine time to 

completion as a more direct measure of actual graduate student achievement.  Using a 

survey of female alumni, Maher et al. sought to determine the key factors related to 

doctoral degree progress.  In addition, Maher et al. attempted to identify differential 

levels of these key factors for two groups of female students: (1) quick degree 

completers; and (2) longer term completers.  For quick degree completers, Maher et al. 

found that there were very few perceived constraining factors to their progress.  The only 

potential obstacles reported by respondents were personal doubts about their ability to 
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obtain the Ph.D., paucity of university and personal funding sources, and concerns about 

establishing the right mentor.  Quick completers reported many facilitating factors such 

as: (1) commitment to timely completion; (2) helpful advisors and committees; (3) aid 

from other students; (4) help from staff; (5) negotiating the system; (6) prior successful 

research experiences; (7) prior successful professional experiences; (8) prior pertinent 

and practical coursework; (9) unique class or faculty interactions; and (10) consistent 

dissertation progress.   Longer term completers reported many roadblocks to their 

completion, with the common theme in most reports being the multiple co-occurrences of 

obstacles.   

 The second agenda in the above study by Maher, Ford, and Thompson (2004) was 

to determine if perceived obstacles and facilitators differentiate between quick degree 

completers and long term completers.   Results confirmed a variety of factors that 

distinguished between these two groups of doctoral students.  For instance, quick 

completers were much more committed to timely completion as compared to longer term 

completers.  In addition, quick completers reported more positive relationships with 

faculty and advisors as well as greater access to stable financial resources in comparison 

to longer term completers.  Furthermore, early completers experienced greater levels of 

support from family than was reported by later completers.   In terms of research, both 

groups of doctoral students reported at least one previous successful experience, although 

longer term completers experienced significantly greater number of problems with the 

dissertation process.  Finally and in general, early completers were better at negotiating 

the doctoral degree system through the use of time management, organization, location of 
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resources, and by means of asking for help from others, whereas later completers were 

significantly poorer at these tasks. 

 Maher, Ford, & Thompson’s (2004) results underscore an important process in 

surviving and progressing through a graduate degree program, namely the need to 

negotiate through obstacles to the degree.  Andsager (2004) wrote about one of the 

potential obstacles that women in communication graduate school may often encounter: 

sexual harassment.  Andsager found that many students experienced sexual harassment 

within the graduate school environment, with other students more often acting as the 

transgressor as opposed to faculty members.  While female students were more often 

sexually harassed than their male counterparts, women were also significantly less likely 

to report such transgressions than men.  Andsager emphasized respondents’ reports that 

sexual harassment experiences were significantly detrimental to their progress in the 

graduate degree program.   Andsager also argued that the numbers uncovered by her 

research may have underestimated the true frequency of occurrence for sexual 

harassment due to an uncertainty as to how many students actually dropped out due to 

such experiences prior to the study. 

 In another study that examined negotiation of obstacles to the graduate degree 

Younes and Asay (1998) explored the multiple roles that female doctoral students 

negotiated as they progressed through the graduate degree program.  The underlying 

assumption was that increased experiences/conflict and role strain may have increased 

the attrition rate of women in graduate degree programs.   Using case study methodology, 

Younes and Asay identified seventeen roles that female graduate students negotiated 

through: “The roles that were identified by the participants were wife, student, employee, 
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mother, daughter, volunteer, friend, advisor/sponsor, daughter-in-law, sister, 

entrepreneur, school board member, private music teacher, Sunday school teacher, 

grandmother, and supervisor” (p. 455).  Respondents indicated that role negotiations were 

both sources of satisfaction and conflict in their pursuit for the graduate degree.   In 

general, respondents placed greater importance on their role within the family, and 

assigned secondary importance to their roles as students.  Additionally, a great deal of 

satisfaction was obtained by the heightened status and increased respect received by 

friends and others, although respondents also felt that their roles as students placed more 

constraints on the time they had available to interact with friends and family.  Some 

respondents felt a need to shelter their family and personal lives from the effects of their 

roles as students.  Respondents experienced fluctuations between empowerment and self-

doubt. 

 As part of their study, Younes and Asay (1998) also asked participants to provide 

recommendations for improving higher education for female graduate students.  One of 

the primary recommendations made by respondents was increased flexibility of 

coursework and scheduling to allow female students to fit classes around their schedules.  

Respondents also suggested more family-friendly housing by allowing women to bring 

their children with them and through improved meal plan options.  Additionally, 

respondents expressed a desire for increased social support and emotional resources to 

help women cope with role strain and time spent away from the family. 

 One of the common topics identified by Younes and Asay’s (1998) respondents 

was concern regarding social interactions.  In a related study, Ferreira (2002) examined 

the influence of the social atmosphere within the field of chemistry to see if it 
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differentially influenced the attrition rates of male and female doctoral students.  Ferreira 

examined students’ perceptions of the work environment, interactions with colleagues, 

relationships with a faculty advisor, overall work satisfaction, ability to succeed, and 

intention to leave the program.   During the course of the study, Ferreira (2002) found 

that male and female doctoral students both entered the program with similar 

qualifications and expectations.  However, the author found that women enrolled in the 

doctoral program were less self-confident during their studies as compared to their male 

counterparts.  This drop in confidence level coincided with a higher rate of attrition rate 

for female as compared to male doctoral students (45% and 30%, respectively) that could 

not be explained by either poor performance or perceived ability to handle the work 

related to obtaining the doctoral degree.  In addition to the relationship between self-

confidence, attrition, and female doctoral students, Ferreira (2002) found that female 

doctoral students were much less likely to endorse positive statements regarding 

relationships with their male and female colleagues. 

Lack of collegiality was another issue examined by Ferreira (2002).  Female 

students felt a rift between other professionals in the lab, further increasing their sense of 

isolation as they were not only isolated from each other but from other faculty as well.  In 

addition, female doctoral students were driven to view each other as competition. In 

addition, respondents perceived more negative relationships with advisors when 

compared to male doctoral students.  Female doctoral students were less likely to indicate 

that they had learned a lot from their advisors, or that their advisors expectations for male 

and female students were equivalent.  Female doctoral students also indicated that their 

advisors were less likely to ask for their opinions when there were male students present.  
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These respondents also indicated that their advisors were incapable of interacting with 

them within professional levels.  In general, female doctoral students did not feel that 

there were significant or effective degrees of mentoring in their program.  

Expanding on the perceptions of male and female doctoral students within the 

chemistry department, Ferreira (2002) explored faculty members’ views to see if they 

matched students’ reports.  In general, faculty members were uninformed about the true 

level of attrition for all students and further underestimated the degree of attrition for 

female doctoral students.  In fact, faculty members endorsed the belief that women left 

the doctoral program because of significant others rather than the nature of their graduate 

program experiences.  A small portion of faculty members believed that female students 

left the doctoral program because they were not up to the challenge, because they were 

not smart enough, or because they lacked motivation. 

Graduate Training 

 One particularly controversial issue for graduate training is the teaching of 

research methodology.  Traditionally, epistemological and theoretical perspectives have 

differentiated the types of research methodologies and analyses that students are taught to 

use.  However, Gunzenhauser and Gerstl-Pepin (2006) pointed out that the current trend 

(particularly in the fields of education, psychology, and the social sciences) has led away 

to a single paradigmatic view of research to a variety of theories and approaches.  In line 

with this view, Young (2001) and Metz (2001) described a program for training graduate 

students to understand all of the available epistemological, theoretical, and 

methodological tools available for research.  Through a course designed to allow students 

and professors from both qualitative and quantitative influences to negotiate and debate 
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the merits of each perspective, Young and Metz both argued that graduate students would 

learn to select the best available tool for their current research interests.  The message 

appears to be one of eliminating research boundaries due to epistemological and 

theoretical biases of the researcher. 

 Ponticell and Olivarez’s discussion of Kerlinger’s Methods Myth is in line with 

Young (2001) and Metz (2001).  Young (2001) and Metz (2001) argued that students 

should be trained in all of the research perspectives and methodologies available to their 

field.  Their main argument was that the questions researchers ask and the answers 

delivered should not be determined by researcher’s limited knowledge of research 

methods.  Similarly, Kerlinger’s Methods Myth referred to the notion that educational 

research tended to focus on practical issues and often ignored more theoretical concerns.  

Kerlinger (as cited in Ponticell and Olivarez) argued that the focus on practical issues was 

akin to focusing on data and intervention without any consideration of more global or 

theoretical implications.  Ponticell and Olivarez extended Kerlinger’s arguments to the 

issue of dissertation writing, suggesting that graduate students should be better prepared 

to deal with theoretical and conceptual issues within the dissertation.   Additionally, 

Ponticell and Olivarez pointed out that dissertations should be treated as part of graduate 

students’ training, rather than as an outcome measure of students’ final competency in the 

field.  Further, Ponticell and Olivarez called for modifications in the evaluation of 

dissertations to represent graduate students’ novice status in the field; this was in contrast 

to the traditional evaluation of dissertations by standards for expert performance. 
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Departmental and Program Characteristics 

 In addition to examining specific issues of graduate training, some authors have 

argued that graduate education must be explored within the constraints of the department 

or program.  For the most part, these studies represent descriptions of the influence of 

specific graduate retention programs at the department or program level.  For instance, 

Ehrenberg, Jakubson, Groen, So, and Price (2007) describe the graduation rates for 

different types of programs as a result of their Graduate Education Initiative (GEI).  The 

GEI awarded funding to departments that had initiated a plan for improving their doctoral 

programs.  Accordingly, Ehrenberg et al. reported that the GEI had a significant and 

positive impact on yearly graduate student research seminars, summer coursework and 

assistantship awards, and for clarity of requirements and encouragement of speedy 

completion for the dissertation project.  Ehrenberg et al. also described reductions in 

attrition rates as a result of the GEI.  In terms of program characteristics, programs that 

provided clear instructions regarding expectations for the dissertation had lower attrition 

rates, whereas programs that emphasized quick completion or “polished” dissertations 

exhibited higher attrition rates.  In addition, programs with better advising and clearer 

communication of program expectations also showed lower attrition rates.  Additionally, 

increased financial subsistence for graduate students in their sixth or later year also 

reduced attrition rates. 

 The Australian Council for Education Research (2000) similarly conducted an 

evaluation of their graduate programs.  One of the primary foci of the study was graduate 

students’ perceptions of the research experience.  Results indicated that advisor and 

supervisory relationships were perceived as important characteristics of the research 
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experience.  Other characteristics of departments that appeared to be important aspects of 

the research experience included skill development, departmental culture, the program 

infrastructure, and the communication of departmental goals and expectations. 

 Another study that examined program characteristics related to graduate 

education focused more specifically on the field of study (Mullen, Goyette, and Soares 

(2003).  More specifically, Mullen et al. used data from the Baccalaureate and Beyond 

Longitudinal Study to examine the influence of parental education on decisions to attend 

graduate schools within different major fields of study.  Mullen at al. argued that one of 

the reasons that students may continue their educations is to maintain their own social 

standing as more and more individuals from underrepresented groups are seeking college 

educations.  In line with their argument, Mullen et al. discovered that parental education 

was significantly related to decisions to attend graduate school.  Additionally, parental 

education was more influential to graduate school attendance for students receiving their 

first professional or doctoral degrees, whereas less influence was found for students in 

masters program.  Parental education appeared to have no relationship to graduate degree 

pursuit for MBA students.  Further, the influence of parental education was mediated by 

high school test grades, type of undergraduate institution (two-year, private vs. public, 

liberal arts, and Carnegie Mellon research classifications), and college selectivity 

(average SAT/ACT scores).  Therefore, Mullen et al. concluded that parental education 

indirectly influenced decisions to attend graduate school via the aforementioned 

mediating variables. 

In another study of departmental characteristics using qualitative, semi-structured 

face-to face and phone interviews six important themes emerged: (1) The research 
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practices did not match students’ strengths; (2) There was a poor fit between the 

expectations of the student and the expectations of the department; (3) There was a 

mismatch between the advisor and the student; (4) The students did not feel that the 

research university faculty life was compatible to them; (5) The student perceived that the 

job market associated with the discipline was poor; and (6) The student felt academically 

and socially isolated from the other graduate students in the department (Golde, 2005).  

The first 5 themes were found to be of highest importance to respondents, whereas the 

last theme was important to a lesser degree.  Golde’s results suggest that the atmosphere 

within the doctoral department is important to students’ decisions to persist in the 

doctoral program.  In fact, many of the comments made by respondents related to factors 

that can controlled by the department.   

A fourth study examined the influence of departmental characteristics on completion 

rates and time to degree (Ferrer, 2001).  Ferrer categorized departments by median 

completion rates and time to degree, creating four categories of departments by median 

split: (1) low completion rate, long time to degree (LL); (2) low completion rate, short 

time to degree (LS); (3) high completion rate, long time to degree (HL); and (4) high 

completion rate, short time to degree (HS).  Programs included: (1) Geology, Computer 

Science, Economics, Physics, Psychology, and Science and Technological Studies in the 

LL category; (2) Statistics, Mathematics, Aerospace Engineering, Civil Engineering, 

Environmental Design and Planning, Finance, House Interior Design Management, and 

Industrial Engineering in the LS category; (3) Biochemistry, Chemistry, Biology, 

Materials Science Engineering, and Fish and Wildlife Sciences in the HL category; and 

(4) Agricultural Engineering, Chemical Engineering, Electrical Engineering, Mechanical 
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Engineering, Entomology, Family and Child Development, Forestry, Management, and 

Engineering Science and Mechanics in the HS category.   

Once departments had been categorized, Ferrer interviewed doctoral students from 

each category to determine practices that were common within each type.  Program 

characteristics were designated as positive influences, negative influences, or not 

influences of completion and timeliness of the degree.  For HS programs, positive 

influences included: financial support, department orientation and advising, the 

relationship between coursework and research skills, the requirement of significant 

relationships in the dissertation study, student-advisor and student-committee 

relationships, attitudes toward students, students’ engagement or participation, and peer 

support.  Only one factor negatively influences timely progress and completion in this 

group: changing the advisor, whereas degree requirements had no effect on completion. 

 Within the LS category there were more negative factors (degree requirements, 

departmental orientation and advising, coursework-research relevance, changing 

advisors, and attitudes toward students) in comparison to positive factors (financial 

support, requirement of significant dissertation results, student-advisor relationships, 

student participation, and peer support).  For this group, only the student-committee 

relationship had no significant effect on completion. 

 For the HL program, significant positive influences on completion included 

financial support, departmental orientation and advising, student-committee and student-

advisor relationships, attitudes toward students, student participation, and peer support.  

Negative influences included degree requirements, relationship between coursework and 
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research, required significant dissertation results, and changing advisors.  There were no 

non-influential factors discovered for this group. 

 The LL group had the largest number of negatively influential factors (7) in 

comparison to positively influential factors (4).  Negative factors included: financial 

support, degree requirements, departmental orientation and advising, course-research 

relationships, changing advisors, attitudes toward students, and student participation.  The 

four positive factors of completion for this group were: required significant results for the 

dissertation, student-committee and student-advisor relationships, and peer support. 

 A comparison of the findings for all four groups yields some common positive 

and negative factors.  For instance, student-advisor relationships and peer support were 

positively related to completion for all four groups, whereas changing advisors was 

negatively related to completion for all groups.  One factor, financial support, was 

insignificant for the HS group and a negative influence on completion for the remaining 

groups.  In general, financial support was found to be a positive influence for HS, LS, and 

HL groups, but a negative predictor of completion for the LL group. 

 An examination of the aforementioned studies of program and departmental 

factors indicates a complex set of influences on decisions to enter graduate school, 

attrition and completion rates, and time to degree.  These relationships may provide 

information crucial to successful recruitment and retention of doctoral students. 

 Advisors.  One of the findings from Ferrer’s (2001) study was the importance of 

the student-advisor relationship.  Other researchers have explored this relationship in 

more detail.  For instance, Rodrigues, Lehmann, and Fleith (2005) broke down the 

student-advisor relationship by three different perspectives: (1) the student; (2) the 
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advisor; and (3) both the student and advisor.  Rodrigues et al. identified five positive 

factors of the student-advisor relationship from the advisor’s perspective: initial 

exclusivity and later partnership, consolidated authority (confidence and trust), allowing 

the student self-sufficiency for the final product, partnership and mutual growth, and 

originality of the project.  Student perspectives on the student-advisor relationship 

highlighted the importance of receiving freedom to direct the thesis with continued 

advice from the advisor, partnership and mutual growth, self-efficacy to field questions 

from the advisor, advisor’s interest in the topic, partnership and exclusive advice from 

advisor, usefulness of the project to the advisor, and rigorous preparation and meeting 

deadlines.  The student-advisor collaborative perception of advisee-advisor relationships 

uncovered similarities in the roles of personal growth and partnership reported by both 

the student and the advisor. 

 Another study of the advisor-student relationship was conducted using 

participant-observation case study of one student (Holligan, 2005).  In this study, 

Holligan described the importance of instilling a sense of autonomy in graduate students.  

He argued through his description of a single student, that developing autonomy helps the 

student to establish a sense of research self-efficacy.  However, Holligan also noted 

difficulties that arose due to the students’ reliance on authoritative figures and conflicts 

between establishing student autonomy and affirming the institution’s policies. 

 Another study that investigated the quality of student-advisor relationships used 

qualitative content analysis to provide insight from first hand accounts of adequate and 

inadequate performance of the doctoral supervisor (McWilliam, 2004).  This study 

indicated that universities have become more conscientious of their role in maintaining 
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doctoral student behaviors.  Respondents indicated that good advisors must maintain 

propriety, challenge the student, and maintain the student’s satisfaction in order to ensure 

that graduate students persist in their studies.   

 The above research describing advisor-student relationships underscores the 

importance of good supervision and mentoring for quality graduate education.  

Unfortunately, the two studies of graduate advisors do not examine specific 

characteristics related to attrition and completion rates.   

Socialization 

 Three articles discuss the role of socialization for increasing retention and 

completion rates of graduate students: (1) Fortunatova (2005); (2) Mendoza (2007); and 

(3) Austin (2002).  Fortunatova argued that graduate students need to be initiated through 

self-reflection into the research perspectives of the field in order to prevent students from 

become disillusioned or detached from the graduate education process.  Fortunatova also 

suggested creating a sense of belonging to the institution by bringing students in on a 

single day of enrollment and providing students with gifts of both instrumental and 

symbolic significance to their field.  Additionally, students should be encouraged to 

engage in thoughtful, creative, and critical activities to help hone in their skills and to 

develop a sense of camaraderie with fellow students undergoing the same processes. 

 Mendoza (2007) also described socialization of graduate students, but focused on 

the transmission of cultural knowledge and the maintenance of academic capitalization.  

He explained that graduate students progress through two distinct processes of 

socialization: (1) socialization into the academic culture; (2) socialization into the 

graduate student culture.  Menodoza argued that students were more likely to persist in 
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their doctoral degrees if they had been successfully socialized within these two domains.  

On the other hand, Mendoza explained that highly capitalized graduate programs worried 

about the students becoming socialized toward valuing industry over academia.  On the 

contrary, using an embedded case study of a department with a high level of academic 

capitalization Mendoza found that graduate students working on industry-funded projects 

within capitalized departments became socialized to value academia over industry.  By 

combining these results with previous studies on departmental characteristics that 

established the positive role of financial support for graduate students, it can be suggested 

that highly capitalized programs are less likely to have high attrition rates or long times to 

degree. 

 One of the domains that Mendoza (2007) listed for graduate student socialization 

was the academic field.  Austin (2002) also described the process of socialization in this 

area.  Austin proposed that the primary role of graduate education is to socialize students 

as a way of preparing them for careers in academia.  In her study, Austin explored the 

degree to which graduate programs provide sufficient socialization for graduate students 

to effectively enter academia once they graduate.  Results indicated that graduate 

programs in the U.S. do a poor job, in general of preparing students for future careers at 

institutions of higher education.  Additionally, Austin concluded that there were many 

discrepancies between what is taught and the actual requirements for successful and 

competitive participation in academia.  Further, Austin argued that graduate education 

was not providing students with sufficient opportunities to develop and hone the skills 

needed for academic careers. 
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 To summarize, the literature describing socialization of graduate students suggests 

that programs socialize graduate students to value careers in academia.  However, 

although graduate students may come to see careers in academia as desirous, these same 

students may be ill-equipped to perform that tasks required in such positions.  It is 

possible that students that recognize this fundamental discrepancy are more likely to drop 

out of graduate school or prolong their education in order to seek out the necessary 

training. 

Financial Support 

In a little over a decade, only one study emphasized the influence of quantity and 

quality of financial assistance on doctoral student behaviors.   Using the NPSAS-87 

database to determine how well the type and amount of financial assistance influenced 

doctoral students behaviors in a program St. John & Andrieu (1995) examined four 

different levels of financial assistance (1) Combination of all types of financial assistance 

into one category; (2) Separation of 7 categories of subsistence: grants only, loans only, 

assistantships only, grants and loans, grants and assistantships, assistantships and loans, 

and all three types of assistance; (3) Inclusion of amount of aide awarded in combination 

with amount of tuition charged; (4) Separation of 7 categories of subsistence as in Model 

2 plus amount of tuition charged.  St. John and Andrieu found that students with a 

combination of types of financial subsistence were more likely to persist in their graduate 

program.  Interestingly, the authors found that loans only, assistantships only, and loans 

in combination with assistantships were negatively related to behaviors.  However, 

additional analyses indicated that both the amount of tuition charged and the amount of 

assistantship awarded were negatively associated with behaviors.   
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 St. John and Andrieu (1995) concluded that students who only received one type 

of financial assistance were not getting enough money to pay their tuition.  This was 

particularly likely for students who only had assistantships requiring them to work 

significantly harder for a negligible coverage of their tuition costs.  However, students 

who received all three forms of aid: grants, loans, and assistantships, were more likely to 

persist.  This is possibly due to the fact that those students received enough financial aid 

to pay for their tuition and other education-related costs. 

Stress 

 As with financial subsidies, in the past decade only one study has focused on the 

role of stress in graduate student attrition.  The study conducted by Cooke, Sims, and 

Peyrefitte (1995), identified factors of student attrition that could be controlled by the 

university.  Using Mobley’s Employee Turnover Model (1979, as cited in Cooke et al.), 

Cooke et al. hypothesized that students with high goal commitments would be less likely 

to drop-out, while students who additionally experienced stress and lack of social support 

from family and friends would be more likely to leave the doctoral program.  In order to 

test their hypotheses, Cooke et al. surveyed 230 graduate students at an urban university 

in the Southeastern U.S.  Of those students, approximately half were female and 

approximately half were students from a minority background. 

 Cooke et al. (1995) used a variety of measures including intention to quit, locus of 

control, match to educational expectations, current school satisfaction, sense of 

alienation, university commitment, goal commitment, school stress, social support, and 

need for achievement.  The authors found that students with a higher level of satisfaction, 

higher commitment to the university and personal goals, and who had their expectations 
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met were more likely to persist.  On the other hand, students who had a lower need for 

achievement were more likely to quit the graduate program.  Group demographics, 

alienation, and social support were found to have little influence on graduate students’ 

decisions to leave the program.    

Theories of Graduate Student Attrition 

Parent’s system model of student development and retention.  Parent (2006) offers 

an alternate model to Bean (1983) and Tinto (1993) by adapting Ford’s Motivational 

Systems Theory (1992 as cited in Parent).  While Parent also discusses the role of 

student’s academic and social integration, the author comments about the influence of 

beliefs in specific domains. For instance, Parent argues that students’ behaviors in 

doctoral programs are a function of their confidence in three areas: (1) intellectual ability; 

(2) the department’s ability and likelihood of responding to the student’s needs; and (3) 

likelihood of being accepted as a scholar.  “The process of timely completion of a 

doctoral program of study is defined as developing competencies in three areas: 

intellectual, social, and personal/motivational.”  Parent refers to the three R’s of doctoral 

student success: (1) Rules; (2) Roles; and (3) Relationships.  The three R’s refer to 

students’ knowledge of the inner workings of three systems: individual self, field of 

study, and the department.  The individual self is described “…as a system of systems 

(physical, social, and psychological).”  

Decision Making Theory.  Theories that consider the processes involved in 

decision-making may provide insight into students’ decisions to abandon a doctoral 

program.  Decision-making involves choosing between possible behaviors with uncertain 

future consequences (Evans, Over, & Manktelow, 1993).  In the process of deciding on a 
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desired course of action, forecasting is necessary.  The individual mentally predicts that a 

chosen course of action will result in a more desirable future environment.  Accordingly, 

a coherent and accurate belief system is necessary for accurate forecasting in the 

decision-making process.  A student pursuing a doctoral degree is constantly involved in 

choosing between available behaviors in order to reach some desired goal.  The ultimate 

decision-making task is incurred when a student is faced with the options of persisting or 

leaving their doctoral program. 

The Theory of Planned Behavior.  The Theory of Planned Behavior (Ajzen, 1991; 

2002) provides further clarity by explaining how changes are made to previously initiated 

behaviors.  The theory specifies that the degree of motivation to engage in a behavior will 

be directly related to the realization of that behavior, if and only if the behavior is under 

volitional control of the individual.  However, the theory acknowledges that the choice 

and enactment of behavior is rarely under complete volitional control.  In addition to 

actual behavioral control, the Theory of Planned Behavior considers the importance of 

perceived behavioral control for the specific behavior of interest.  As with forecasting in 

Decision-Making Theory, the value of perceived behavioral control in predicting 

behavior depends upon the clarity and accuracy of the individual’s belief system.  If an 

individual’s belief system is fairly clear and accurate, then perceived behavioral control 

may be the same as actual behavioral control in the prediction of behavior. 

 In order to understand how the Theory of Planned Behavior might influence 

doctoral students’ decisions to discontinue their studies, consider the following example: 

Bob decides that he is tired of being a manual laborer and would rather work in an office 

(forecasting).  Bob believes that the corporations are more likely to hire someone with a 
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degree than someone with real-world experience (belief system).  Bob decides that the 

best way to build his credentials is to enter a doctoral program in business administration.  

He also believes that he has the ability to get accepted and succeed in a doctoral program 

(perceived behavioral control).  Bob is accepted to the doctoral program, but experiences 

a lot of difficulty.  He was unaware of all of the restrictions that would be placed on his 

schedule which prevented him from studying as much as he had hoped (actual behavioral 

control).  Bob fails his first semester and is asked to leave the doctoral program 

(unsuccessful completion of the behavior). 

 The above example is meant to be hypothetical and provides a much more blatant 

situation than is faced by most students.  However, it illustrates the importance of 

intention, forecasting and perceived and actual behavioral control.  There are a few 

problems with applying the Theory of Planned Behavior to the prediction of behavior 

selection and completion.  In the example described above, I suggest that the cause of 

Bob’s leaving the doctoral program is a mismatch between Bob’s belief that he can spend 

as much time as he wants studying and the actuality that Bob has limited time to devote 

to a variety of tasks.  

Bandura’s Social Cognitive Theory.  According to Badura’s (1986) Social 

Cognitive theory, human behavior is determined by both internal and external sources.  

These sources are defined within the confines of human capabilities including the 

abilities to symbolize, forethink, learn vicariously, self-regulate, and self-reflect.   To 

symbolize refers to humans’ abilities to symbolically test models of action through 

mental representations and mental manipulations of alternate plans of action as opposed 

to physically testing plans of actions through trial and error.  Bandura states “Thought 
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can thus be a source of human feeling and distress as well as human accomplishment”  

(p.19). 

Forethought refers to the ability to perceive and hypothesize future consequences 

for plans of action.  The actor uses these perceived future outcomes to set goals and 

prepare plans of action for desired future consequences.  Symbolic representations are 

used during the process of forethoughtful planning to transform future consequences into 

present motivation.  Transformed future consequences motivate individuals to think and 

behave in ways that are expected to bring about the anticipated future. 

Vicarious learning is another way in which individuals develop rules for behavior 

without having to physically try every possible plan of action and directly experience the 

consequences.  Rather, through vicarious learning, individuals can observe and learn 

from the behaviors and consequences of others.  Bandura argued that more complex skill 

require more vicarious learning for the skills to be acquired. 

In addition to vicarious learning through models, behavior is driven by checks and 

balances to internal standards through a process Bandura referred to as self-regulation.  

Individuals adopt personal standards of behavior and regularly monitor differences 

between their standards and actual behavior.  Personal motivations and behaviors are then 

evaluated according to any identified discrepancies to internal standards. 

Following self-regulation, individuals engage in self-reflection to evaluate their 

thoughts and actions.  These evaluative processes may lead to adjustment of thoughts, 

actions or both.  Bandura cautioned that this does not always result in optimum 

consequences as individuals’ behaviors based on faulty belief systems may often result in 

misleading confirmation of the belief.  One pervasive thought that strongly influences 
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human behavior is “peoples judgment of their capability to deal effectively with different 

realities” (p. 21). 

The human capabilities to symbolize, forethink, learn vicariously, self-regulate, 

and self-reflect define internal and external influences of human behavior that Bandura 

coined “triadic reciprocal causation.”  Referred to here as the triadic interaction model, 

three factors interact to influence human learning and behavior: (1) personal; (2) 

behavior; and (3) the environment (see Figure 1).  Examining Figure 1, we see that there 

are three resulting interactions that influence how and why a person chooses a certain 

behavior: (1) person-environment; (2) environment-behavior; and (3) behavior-person.   

 The interaction between person and environment constitutes the influence of 

social and environmental circumstances that influence and individual’ beliefs and skills.  

For instance, a doctoral student that is invited to participate in many unfamiliar activities 

and is encouraged to try new ways of solving problems is likely to develop a large 

repertoire of abilities.  In another case, consider the doctoral student who is not invited to 

participate in novel activities or to try new things.  In this case, the student may attribute 

being excluded or discouraged to her lack of competence.   

 The interaction between the environment and behavior is the process through 

which a person’s behavior modifies the surrounding environment.  In addition, the 

surrounding environment influences the individual’s behavior.  In example, a doctoral 

student may find himself in a very competitive environment where everyone avariciously 

guards their academic property.  Consequently the individual does not ask for advice 

from others when she is faced with a problem.  Conversely, colleagues perceive the 

student as being distant and cold and begin to show open contempt toward the student. 
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 The interaction between the person and behavior is really an interaction between 

the cognition and behavior.  More succinctly, an individual’s thoughts, beliefs and 

attitudes influence which behaviors are considered appropriate and which behaviors are 

ultimately executed.  Consider the doctoral student who believes that her tuition is 

payment for a service.  In this case, the student expects her professors to seek her out 

when she needs to know something or has made an error.  The belief that tuition is 

payment for a service lead to passivity and indifference, whereas a belief that education is 

earned (rather than bought) would have lead to greater information-seeking and other 

active behaviors. 
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Figure 1.  Diagram representing the interactions of person, environment, and behavior on 

human learning and changes in behavior. 

 

 

Summary 

 The literature on degree pursuit behaviors can be broken into two major 

categories: (1) the undergraduate degree; and (2) the graduate degree.  More research has 

been conducted to examine the former category as compared to the latter group.  Both 

streams of literature have been included in this chapter.  While undergraduate and 

graduate students may exhibit some unique behaviors and motivations, research on 

undergraduate literature may provide a closer link to behavior and outcome.  This is 

lacking in graduate degree seeking behaviors due to the smaller quantity of research and 

the more descriptive/qualitative nature of such literature.  One important link made 

through the literature on undergraduate students is the relationship of satisfaction with the 

educational experience and persistence.  To summarize, undergraduate students who are 
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satisfied with their educational experiences are more likely to persist in the face of 

obstacles, whereas dissatisfied undergraduates are more likely to quit.   

 While the literature on undergraduate experiences provide some insight into 

possible connections between behaviors and outcomes, the graduate literature was used to 

identify descriptors of graduate student experiences.  These experiences were then used 

to construct items for the GSBI that could then be explored for links to satisfaction with 

the overall program.  Of these experiences, the academic environment including faculty-

student relationships and academic integration were common themes that were included 

in the inventory.  

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



Allison Boroda, Texas Tech University, December 2007 

71 

CHAPTER 3 

Methodology 

 The current study involved generating a valid and reliable instrument to measure 

current graduate students’ degree seeking behaviors.  Several objectives were included as 

part of this goal which dealt with the various forms of validity evidence.  In chapter 3, a 

variety of methods described were used to increase the likelihood of validity of the 

instrument.  As described within this chapter the likelihood of face validity was increased 

through the use of expert judgments.  The probability of strong construct validity was 

facilitated through confirmatory factor analyses and structural equation modeling.  

Instrument were also selected for use to establish evidence of convergent and 

discriminant validity.  Structural equation modeling was also used to establish strong 

evidence of predictive validity.  In addition to establishing these evidences of validity, 

Cronbach’s alpha internal reliability coefficient was used to indicate the reliability of the 

GSBI 

This chapter describes the methods and theoretical framework used to construct 

the Graduate Student Behaviors Inventory (GSBI).  The steps followed during item and 

final instrument construction are outlined followed by a description of sampling methods, 

and measures of validity and reliability. 
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Study Rationale and Description 

The current study was designed to generate and evaluate an inventory to measure 

self-reaction in continuing graduate students.  The goals included:  Using the Agentic 

element of Social Cognitive Theory to generate a psychometrically sound instrument for 

measuring self-reaction in graduate students.  A secondary goal was to determine the 

validity of using scores to predict satisfaction with the graduate degree experience.   

The current study combined the suggestions of Crocker & Algina (1986), 

Netemeyer, Bearden, & Sharma (2003) and DeVellis (2003) for steps instrument 

construction and of Gable (1986) for scale development in the affective domain.  Crocker 

and Algina listed the following steps: identifying the purpose of the instrument, 

identifying representative behaviors, constructing sampling the domain, generating a 

table of specifications, constructing and reviewing items, pilot testing items, optimizing 

scale length, full test of final version of instrument, and construction of the final version 

of the instrument.  Netemeyer et al. devoted 3 chapters in their book to the guidelines for 

instrument development.  Step 1 included construct definition and sampling of the 

content domain and paralleled the first three steps from Crocker and Algina.  Steps 2, 3, 

and 4 involved generating and judging the measurement items, designing and conducting 

studies to develop and refine the scale, and finalizing the scale, respectively.  DeVellis 

added the additional step of optimizing scale length before finalizing the instrument. 

Gable (1986) identified 15 steps for development of an instrument.  Steps 1 and 2 

involved first generating conceptual definitions, and then writing operational definitions.  

Steps 3-6 included selecting a scaling technique, reviewing items, selecting a response 

format, and creating instructions for responses.  Once step 6 is completed the researcher 



Allison Boroda, Texas Tech University, December 2007 

73 

may prepare the first draft of the instrument and begin pilot testing (Step 7).   Steps 8-14 

involved repeated pilot testing, analyzing and revising of the instrument.  Once the 

researcher has tested the instrument (a minimum of 3 times), it is time to create the test 

manual. 

Initial factor structure from the pilot instrument should be examined to identify 

the number of dimensions of the instrument and to examine the characteristics of pilot 

items (Gable, 1986; Netemeyer et al., 2003).  However, there are serious considerations 

in conducting this type of analysis for scale construction (DeVellis, 2003).  For instance, 

DeVellis cautioned against assuming that applying a name to a factor implies a valid 

interpretation of the underlying meaning of the factor.  Additionally, if there are 

systematic differences in the wording of items, factors may represent consistencies in 

item wording rather than the intended or hypothesized constructs. 

Exploratory factor analysis (EFA) can be used fro two primary purposes in 
scale development: (a) to reduce the number of items in a scale so that the 
remaining items maximize the explained variance in the scale and 
maximize the scale’s reliability and (b) to identify potential underlying 
dimensions in a scale (p. 121). 
 

EFA is the preferred method over PCA in instrument development.  PCA maximizes both 

common and item-specific variance, whereas EFA partitions variance into common and 

item-specific.  To simplify, Principle Components Analysis restructures the original items 

into composite variables containing most or all of the original information, whereas, 

Exploratory Factor Analysis generates hypothetical variables that approximate the 

original information (DeVellis, 2003).  Accordingly, there will be larger disparities in the 

number of components vs. factors extracted when the instrument contains less than 30 

items or when commonalities are low. 
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Some authors therefore suggest that common factor analyses are preferred 
over PCA, as most scale development applications look to understand a 
construct in terms of the number of latent factors that underlie it, as well 
as to reduce the number of items in a scale (Gable, p. 122). 
 

 DeVellis pointed out that CFA is based on Structural Equation Modeling (SEM) 

techniques that have many benefits over more traditional factor analytic procedures (p. 

131).  For instance, SEM is more flexible in that it does not require some of the stricter 

assumptions of traditional factor analytical methods.  However, DeVellis also cautioned 

that SEM approaches can sometimes result in overfactoring.  Overfactoroing may 

increase model fit due to the maximization of trivial factors (i.e. factors that account for 

very little variance in the model).  SEM techniques also allow for examination of group 

differences in model fit (Devellis, p. 132).   

 Netemeyer et al. (2003) also proposed using CFA after multiple tests of the initial 

instrument using EFA.  CFA is helpful in choosing which items to retain and which items 

to delete or revise.  Additionally, item-to-total correlations and interitem correlations 

provide information regarding the functioning of items and potential item redundancy 

and help identify items that may need to be removed from the instrument.   

Scale Methodology and Heuristic Theory 

Theory plays an important role in understanding and organizing knowledge on a 

given subject (Cohen & Swerdlik, 2005; Embretson & Hershberger, 1999).  Theories 

state the relationships between constructs, and these states relationships are used to make 

predictions or to focus investigative inquiries.  The clarity of the stated theory allows for 

the valid extension of interpretations from studies to other theory predicted situations: 

A construct is developed to explain and organize the observed response 
consistencies on personality test items.  Furthermore, a construct is the 
organizing force underlying item responses – without it, the item 
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responses are at best unilluminating and at worst meaningless 
(Hershberger, p. 154). 
 

Following Hershberger’s argument, clear specification of theory and detailed definitions 

for constructs help researchers understand and interpret item responses.   For the current 

study, Bandura’s traidic model was used as a heuristic to generate an instrument that 

would help researchers understand and interpret graduate student behaviors.   

 Bandura’s triadic model was selected as a model of graduate student behaviors.  

This model was chosen because it provided a good organizational structure for behaviors 

and experiences for the inventory.  The GSBI is directed toward graduate students’ 

degree-directed behaviors which include behavior, psychological monitoring, and 

adjustment of behaviors in relation to proximity to the goal.  The model includes 

interactions between behavior, environment, and psychological events.  Therefore, the 

GSBI included items that asked about graduate students’ monitoring, behaviors, and 

responses to their own behavior, the physical environment, and the emotional 

environment. 

Step 1: Identifying the Purpose of the Instrument.   

The first step in developing an instrument is to identify all the intended uses for 

the proposed instrument (Crocker and Algina, 1986).  As part of this process the 

researcher must consider all the potential purposes that individuals will wish to use the 

instrument.  Following this considering, intended uses should be prioritized, allowing 

researchers to focus on the most important uses of the instrument during the construction 

process.  This increases the probability that the instrument will be of practical use for the 

most important uses.   
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 The possible purposes for the GSBI were garnered through discussions with two 

Graduate School Deans, four Professors in the College of Education, and about 30 

current graduate students.  Accordingly, it was surmised that the GSBI could be used by 

to give students a voice, allow the graduate school to improve programs, to identify and 

help students before they make the decision to drop-out of their programs, and to identify 

the distinguishing factors of graduate students who are satisfied or unsatisfied with their 

degree programs.   

 The hierarchy of importance was set mainly through the conditions of funding for 

the current study.  The Graduate School at Texas Tech University sponsored this and past 

projects with the intention of understanding the problems that graduate students may face 

as they pursue their degree.  The ultimate concern for the graduate school was to identify 

the processes involved in high graduate student attrition rates.  Secondly, once these 

processes are identified, the graduate school will use the GSBI to flag students for 

intervention to prevent them from dropping out.  As such, the most important purpose of 

the GSBI is to understand graduate students behaviors/experiences that may distinguish 

between program satisfaction and program dissatisfaction.  The second most important 

use of the instrument is to target at-risk students for intervention.  Third, the instrument 

may be used by the graduate school to identify program or university factors that need 

improvement.  Finally, providing a voice for graduate students was placed at the lowest 

level of importance. 
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Step 2: Developing Conceptual Definitions.   

Gable’s guidelines for instrument development in the affective domain included 

techniques for researchers interested in attitudes, beliefs, values, and perceptions.  The 

first step in designing an affective instrument is to develop conceptual definitions (see 

Chapter 1).  Conceptual definitions are derived from a review of literature or, as in this 

study, a theoretical framework.  These conceptual definitions were used to specify the 

underlying structure of the instrument.  

Step 3: Representative Behaviors and Operational Definitions.   

Crocker and Algina (2003) provided a list of 6 methods for identifying 

representative behaviors.  One critical process in specifying behaviors of the construct 

involves a critical review of the literature.  The outcome of this process was described in 

Chapter 2.  Another task, content analysis, entails providing questionnaires to participants 

to ask them about the constructs.  In the case of the current study, open-ended items were 

provided to twenty-five professors and students.  Items asked professors and students to 

list all of the tasks, events, problems, solutions, and coping strategies graduate students 

were likely to experience or utilize.  In addition, these individuals were asked to order 

their lists from most to least likely (events, tasks, problems) or from most to least 

important (for skills, solutions, and coping strategies).  The responses to these items were 

used to generate major components of the construct. 

 In addition to the critical literature review and content analysis, Crocker and 

Algina (2003) discussed the utility of identifying the extremes of behavior.  In this case, 

the extremes of behavior were the two levels of the outcome for the instrument: program 

satisfaction and program dissatisfaction.  In addition, the instrument incorporated items 
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meant to tap coping techniques with approach at the positive extreme and avoidance at 

the negative extreme.   

Gable (1986) provides additional instruction in defining the domain of observable 

events for an instrument.   He explained that affective instruments should include 

operational definitions. Operational definitions are “belief statements” used to generate 

items.  As part of the process we use the domain-referenced approach which is similar to 

a table of specification.  This technique involves developing a table in which “the target 

and direction of the affective characteristic are first addressed and then the intensity 

aspect is considered” (p. 17,).  Based upon this method, Table 1 represents initial item 

specification for the GSBI. 

Table 1 

Domain-referenced approach to item specification 

Domain Intensity % of Items 

Psychological Positive 20 

 Negative  

Behavioral Approach 60 

 Avoidance  

Environmental Helpful 20 

 Hindering  
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Step 4:  Selecting a Scaling Technique   

Once conceptual and operational definitions were set, item construction began.  

The first step in item construction was selection of a scaling technique (Gable, 1987)/item 

format (Crocker & Algina, 1986).  There were several measurement models that could 

have been used to describe the relation of people and items that form measures of 

individuals.  Fishbein’s Expectancy-Value Model, the Thurston Equal-Appearing Interval 

Scale, Latent-Trait Models, Likert’s Summated Rating Techniques, and Semantic 

Differential. The scales are outlined by Gable as some of the most relevant models for 

affective instruments.  The scale selected for the GSBI was a modified version of the 

Semantic Differential.       

Semantic differential scales.  The semantic differential scales were constructed of 

bipolar adjectives placed on opposite ends of the scale (Gable, 1987).  The attitude 

object, referred to as a concept, was written above the scale.  Respondents were asked to 

locate the concept somewhere on the continuum between the positive and negative polar 

adjectives.  For the GSBI, some of the Semantic Differential items asked participants to 

rate adjectives along a semantic differential in terms of their appropriateness for 

describing individuals and experiences. 

 Item selection.  The first step in writing items using Semantic Differential Scales 

was to select the attitude object to investigate (Gable, 1987).  Once the attitude object 

was selected, all of the possible adjectives that could be applied to the attitude object 

were careful considered.  For each evaluated dimension of the attitude object, at least 10 

interrelated adjectives were chosen to represent the dimension. 
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 Analysis.  Analysis of the Semantic Differential Scale included pilot testing with 

factor and item-level analyses of the resultant data (Gable, 1987).  The Semantic 

Differential Scale uses the criterion of internal consistency.  This criterion required that 

each scale correlated with the total attitude score.    

 Scoring.  Semantic differential items were clustered according to their 

hypothesized underlying concept or domain.  Each domain was then scored as a subscale.  

Subscales were examined for evidence of content validity using confirmatory factor 

analyses.   Subscale scores were examined for reliability of the total subscale and 

confirmed factor structures using Cronbach’s alpha internal reliability coefficient using 

the SPSS 13.0.  

Step 5: Judging and Reviewing Pilot Items 

Step 5 consists of evaluating various forms of evidence for the validity of the pilot 

items.  Prior to collecting data for analyses of pilot items, a sample of the target 

population was also selected. 

Sample specification.  The target population for the current study was all masters 

and doctoral students attending large Midwestern universities.  In order to make the items 

more relevant to the selected sample, all law, medicine, and nursing students were 

excluded from the sample.  A sampling frame was obtained from the university’s Office 

of Institutional Research in the form of an excel spreadsheet listing all graduate level 

students with between 18 and 72 credit hours completed in their current degree programs.  

From the Excel spreadsheet, degree programs were manually coded as either hard or soft 

using Biglan’s (1973) classification scheme for educational disciplines.  These 

classifications were then translated into the score of one for hard disciplines and two for 
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soft disciplines to ensure easier random selection using SPSS’s random selection option 

under the data menu bar.  In addition to coding disciplines as hard or soft, all students 

were assigned either a one for gender if they were listed as male or a two for gender if 

they were listed as female.  Further, programs were coded as one for master’s degree and 

two for doctoral degree.  

After coding the three variables of discipline, gender, and degree, data was 

transferred to SPSS and split, leaving eight separate files: (1) hard discipline, male, 

masters; (2) hard discipline, male, doctoral; (3) hard discipline, female, masters; (4) hard 

discipline, female, doctoral; (5) soft discipline, male, masters; (6) soft discipline, male, 

doctoral; (7) soft discipline, female, masters; and (8) soft discipline, female, doctoral.  

Using SPSS’s random case selection option under the “data” and “select cases” options, 

200 students were specified to be selected from each group.  Due to shortages in group 4 

(N=156), only 1500 participants were selected for the target sample.  Of these 1500, 

participants, data collection relied upon e-mail solicitations for participation in the study.  

These participants were solicited via the Office of Institutional Research for the 

university.  Potential participants received an e-mail asking for information about their 

experiences with the degree program under the pretense of improving graduate degree 

programs’ responsiveness to students’ needs at the university.  E-mails appeared to 

originate from the dean of the graduate school of the university and contained a link to a 

web-based version of the instrument.  Responses to the inventory were automatically 

streamed to a data spreadsheet site which was then forwarded by the Office of 

Institutional Research to the researcher for this current study.    
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Based upon the location of the university that was sampled, it was estimated that 

approximately eighty percent of responses would come from European American 

students; an approximately equal percent of respondents were also expected to be male 

and female based upon the original sampling frame. 

Evidence of Content validity.  Based upon the suggestions of Gable (1986) 

content validity was considered the most important validity evidence to establish for the 

current instrument.  Content validity is defined in terms of the level of adequate sampling 

from the content domain (Cronbach, 1971).  Since content validity is primarily based 

upon judgment, three routes were taken to gathering evidence of this nature: (1) the 

conceptual definitions; (2) the operational definitions; and (3) expert judgments.  Gable 

recommended conducting two separate rating tasks with experts.  The first task places 

experts in groups with instruction to think-aloud about the connections (or lack thereof) 

between each conceptual definition and its corresponding operational definition.  For the 

design of the current instrument, experts met in a series of more informal meetings to 

discuss the purposes of the instrument and the relevance of each item to the stated 

purposes.  The second task required a large group of experts (between 15 and 20) to 

complete a rating scale of how well each item reflected the specified operational 

definitions.  In this case, students and faculty were asked to read the rough draft of the 

inventory and to comment on clarity of the rating tasks and relevance of the items to 

graduate student’s current educational experiences.   

Face and content validity in the current study were examined through ratings 

made by graduate faculty members and currently enrolled doctoral students.  Five 

professors teaching doctoral level courses were asked to judge the individual items and 
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the overall instrument.  In addition, 20 doctoral students were asked to make similar 

judgments.  Two graduate school associate deans were included in this process.  Based 

upon these assessments, items were added, edited, or eliminated from the instrument.  

Evidence of Construct Validity.  Evidence of construct validity reflects the degree 

to which the theoretical constructs can explain the variance in responses (Gable, 1986).  

Construct validity was established in this study by administering the instrument to a 

sample that was expected to be a good representative of the target population.  In 

addition, evidence of construct validity was gathered through correlational analyses and 

confirmatory factor analyses.  In correlational analyses, the researcher attempted to 

establish a relationship between the new instrument and some other pre-existing 

instrument that measured the same or a related construct (see the section on convergent 

validity).  Bivariate correlational analyses were conducted via SPSS version 13.0 

statistical software.  Confirmatory factor analysis takes into consideration the 

hypothesized theoretical structure relating the constructs measured by the instrument.  In 

the current study, the program EQS version 6.0 was used to conduct confirmatory factor 

analyses using the ML method, with Wald tests and Lagrange Multipliers calculated by 

the program. In addition to examining the factor structures of subscales, EQS software 

was also used to test the invariance of models by subgroup.  This was accomplished by 

setting constraints such that the paths for both groups (i.e. hard vs. soft, male vs. female, 

or masters vs. doctoral) were tested for equality of loadings using identical models. 

 Although construct validity of the GSBI was evaluated via the latter methods of 

confirmatory factor analyses, Structural Equation Modeling using EQS software was also 

used to examine the underlying structure of the GSBI.  The use of Structural Equation 
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Modeling allowed for further examination of the underlying structure while also 

exploring the predictive value of the instrument for graduate program satisfaction. 

Validity Evidence from Relationship to Other Variables 

 Discriminant evidence.   Discriminant evidence was based upon completion of the 

R-COPE Inventory (Zuckerman & Gagne, 2003).  The R-COPE is a 40-item instrument 

with 8 items for each of 5 subscales: 1) self-help; 2) approach; 3) accommodation; 4) 

avoidance; and 5) self-punishment.  The R-COPE is based upon an earlier version of the 

COPE inventory (Carver, Schieir, and Weintraub, 1989) that had poor reliability for some 

of the original subscales.  Internal consistency reliabilities (Cronbach’s alpha) for the R-

Cope are within satisfactory levels, ranging from .81 (for avoidance) to .92 (for self-

help).  CFA using maximum likelihood confirmed the hypothesized structure of the 

instrument, χ2(730) = 2194.66, p <.001, GFI = .87, CFI .89, RMSEA =.05.  Correlations 

among the subscales indicated two clusters: 1) self-help, approach, and accommodation; 

and 2) avoidance and punishment.  The authors suggested that the two clusters represent 

adaptive and maladaptive coping styles, respectively.  CFA supported the five factor 

solution over a two-factor solution based on these clusters, supporting the distinction 

between adaptive and maladaptive patterns.   

In a sample of 212 undergraduate students, Zuckerman and Gagne (2003) found a 

significant relationship between the subscales of the R-COPE and perceived competence, 

as well as between subscale of the R-COPE and GPA.  For instance, approach and 

accommodation were positively correlated with increases in perceived competence over 

time F(1,160)=6.80, p=.01, partial r=.20 and F(1,160)=5.45, p<.05, partial r =.18, 

respectively.  In addition, avoidance was related to a decrease in competence over time 
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F(1,160)=5.00, p<.05, partial r =.17 and was also indicative of lower GPA 

F(1,122)=5.45, p<.05, partial r =.20.  Approach also positively correlated to academic 

commitment and interest z=2.44, p=<.06. 

 Based upon Zuckerman and Gagne (2003) findings, the current study proposed 

that GSBI would be poorly correlated to R-COPE total score.  This expectation was 

based upon the focus of the GSBI predominantly on behaviors that bring the individual 

closer to the degree.  Based on the presumption that the R-COPE deals with coping 

behaviors unrelated to degree attainment, none of the behaviors specified were expected 

to be related to graduate student approach and avoidance behaviors. 

  Concurrent evidence.  Concurrent validity evidence was gathered via the 

Responsibility Scale (Green & Kluever, 1998)  The Responsibility Scale consists of 16 

statements about “who is” and “who should be” responsible for a variety of graduate 

studies tasks.  A high score on the IS and SHOULD BE subscales indicates a high level 

of university responsibility as opposed to student responsibility for the outcome of a task.  

Since the GSBI is proposed to measure graduate-degree directed behaviors, the IS 

subscale will be of most interest for discriminant validity purposes.  It is proposed that 

students who are engaged in high graduate degree directed behaviors (as evidenced by 

high scores on the GSBI) will score lower on the Responsibility scale (indicating that 

they attribute more personal as opposed to university responsibility for satisfactory 

completion of tasks). 

 The Responsibility Scale loads on two factors designated as: (1) organization and 

preparation to complete the dissertation; and (2) evaluation and quality control of the 

process.  These two factors were accounted for 49.4% of the variance for IS subscale and 
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42.5% of the variance for the SHOULD BE subscale.  Rasch analyses indicated person 

separation reliabilities ranging from .65 to .83, suggesting that total score is a reasonably 

good predictor of individuals’ characteristics on the construct of responsibility.  A 

majority of respondents had graduated (rather than prematurely departed) their programs; 

thus, no group comparison could be made for program completion.  However, continuing 

students had higher scores indicating university responsibility, whereas graduates 

indicated higher levels of personal responsibility.  Group differences were found for 

program; however Green and Kluever (1998) do not provide a specific breakdown, only 

stating that counseling students made higher attributions of responsibility to the 

university as compared to other majors. 

 A final note should be made with regards to evidence of validity from relationship 

to other variables.  Green and Kluever (1998) found that students who scored higher on 

the Responsibility Scale also scored higher on the Procrastination Inventory and the 

Dissertation Barriers Scale.  Thus, students who indicated a high level of university 

responsibility for preparation and quality control were more likely to procrastinate and 

perceive more barriers to dissertation completion.   

Step 6: Revising the Instrument 

 When field data are originally analyzed in the absence of an underlying 

theoretical construct, EFA is used to determine the underlying factor structure (Byrne, 

2006).  The predominant method for revising the instrument was evaluation of 

confirmatory factor analyses results (Byrne, 2006).  There are several techniques for 

judging whether items should be retained through examination of the factor analyses 

results (Netemeyer, Bearden, & Sharma, 2003).   
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 The current study applyied a specific theory to the development of an instrument 

measuring continuing graduate student’s experiences.  Crocker and Algina (1986) stated: 

“The question in exploratory FA is: What are the underlying processes that could have 

produced correlations among these variables.  The question for confirmatory FA is: Are 

the correlations among variables consistent with a hypothesized factor structure?”  Since 

construction of the Graduate Student Behaviors Inventory was based on social cognitive 

theory, instrument revision for this study proceeded according to confirmatory factor 

analysis.  Tabachnick and Fidell (2001) described two importance modification indices, 

used in this study, that indicate the value of adding or removing parameters for increasing 

goodness-of-fit.   

The first method this study used to evaluate the potential for adding parameters to 

the model is known was the Lagrange Multiplier Test.  Use of these modification indices 

followed the guidelines of Tabachnick and Fidell (2001) who warned researchers not to 

look only at the univariate LM values because they may be misleading.  In isolation the 

univariate values could have suggested that the addition of many parameters would have 

provided significant increases in the model’s fit.  This is due to the shared (or overlap in) 

variance among multiple parameters.  On the other hand, the Multivariate LM values 

were far more useful for model modification due to the fact that the multivariate LM 

values indicated the parameters that would result in the largest additions to significant 

model fit.  The multivariate LM test provided estimates of how much x2 would decrease 

with the addition of each parameter (Tabachnick and Fidell, 2001). 

In addition to the Lagrange Multiplier Tests for adding parameters, a second 

method was useful for identifying parameters to remove in order to increase the model’s 
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fit. This second method was the Wald Test.  The Wald Test helped identify parameters 

that could either be removed or fixed to zero in order to increase the model’s goodness-

of-fit.  The purpose of conducting the Wald Test was to remove any parameters that were 

significant contributions to the model (Tabachnick and Fidell, 2001).  In other words, any 

parameters that contributed to the significance of x2
 were identified for deletion from the 

model.  In essence, x2 tested for differences between the hypothesized model and the 

data.  If x2 was significant, then there was a difference between the model and the data; 

the hypothesized model was not a good fit to the data and needed to be dropped or 

revised.   

The current study heeded some of Tabachnick and Fidell’s (2001) cautions 

regarding the use of Lagrange Multipliers Tests and Wald Test.  First, parameters 

identified by the Lagrange Multipliers Test were added before the Wald Test was used to 

remove items.  This was an important sequence because the order of freeing or estimating 

parameters influences the significance of remaining parameters.  Tabachnick and Fidell 

also suggest cross-validation of revised models using new data.  However, this was not 

possible; Instead, the correlations between estimated parameters from both the 

hypothesized and modified models were examined.  In this case, correlations were only 

examined for parameters that were included in both models to ensure that the original 

relationships had been maintained.  Third, Lagrange Multiplier Tests and Wald Tests 

only examined overall x2 changes rather than changes for the individual parameters.  This 

was problematic as some parameters that may have contributed very little individual 

parameter change could have been associated with large overall changes in x2.   Finally, 

the hypothesized model may be wrong, in which case neither the Langrange Multipliers 
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nor the Wald tests would be able to uncover the real model.  All of the suggestions 

provided by Tabachnick and Fidell regarding LM’s and Wald Tests were adhered to in 

the current study. 

Step 7: Final Pilot Testing 

 Gable (1986) recommended that final pilot testing be conducted with between 5 

and 10 times the number of items on the instrument.  At this point, it is even more 

important than previous pilot tests to identify a representative sample.  The sample size 

and representativeness will determine the stability (reliability) and variability of 

responses on the instrument.  For the current study, this step was postponed due to the 

limited availability of participants.  Further research is recommended using a larger 

available sampling frame. 

Step 8: Evaluating Reliability and Validity 

 Reliability refers to the level to which the instrument consistently measures the 

intended construct.  There are several different types of reliability with selection of a 

reliability type dependent upon the scale format and the intended use of the instrument.  

The alpha internal consistency reliability coefficient and the stability coefficient are the 

most relevant types of reliability techniques for affective instruments (Gable, 1986). 

Alpha Internal Consistency Reliability Coefficient.  The current study used 

Cronback’s alpha internal consistency coefficient as the representative evidence of 

subscale reliabilities.  This coefficient was calculated using SPSS version 13.0 software 

by selecting the “analyze,” “scale” and “reliability” options from the pull down menu bar.  

The alpha internal reliability coefficient is based upon True Score Theory in which an 
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individual’s total score, Xtot, is a composite of the individual’s true score, Xtrue, and error, 

Xe.  This relationship can be shown through the following equation: 

Xtot =  Xtrue + Xe ,                                              (3) 

The alpha internal consistency reliability coefficient takes into consideration the sources 

of error from a single administration of the instrument.  This coefficient is represented by 

the following equation: 
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Where K is the total number of items in the instrument, σ 2
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∑  is the sum of the variances 
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y
 is the total scale score variance. 

Reference to [the] formula suggests that the square root of coefficient 
alpha is the estimated correlation of the scale scores with errorless true 
scores (Gable, 1986, p. 137). 
Stability coefficient.  The stability coefficient is a form of reliability meant to 

ascertain the extent of fluctuations in scores over time (Crocker & Algina, 1986) and is 

often used when the same instrument will be used for pre- and post-test measures or for 

multiple repeated measures.  It is possible to have a low alpha internal consistency 

reliability coefficient and still have a high stability coefficient as the two coefficients 

reflect different processes.  For instance, if the content domain has not been sufficiently 

represented by the items (i.e., there are too few items) then the alpha coefficient will be 

low.  However, the respondents’ reactions to individual responses may not change from 

the first test to successive tests.  Thus, the stability coefficient will still be high.  

Unfortunately, the stability coefficient is subject to bias as a result of learning from 

previous testing (resulting in an underestimate of the stability coefficient) and response 
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sets (resulting in an overestimate of the stability coefficient).  For the current study only 

Cronbach’s alpha was adopted. 

 It is important to note that reliability was influenced by a number of factors.  For 

instance, increasing the number of items on the instrument could have increased the 

likelihood that the content domain had been adequately sampled (Crocker and Algina, 

1986).  Consequently, larger item numbers may have resulted in higher reliability.  On 

the other hand, if inter-item correlations were high for just a few items, it is possible that 

reliability coefficient could have been inflated with just a few items (Byrne, 2006). 

 Characteristics of the sample also may have influenced the level of reliability of 

the instrument.  There must be an adequate amount of variance in the sample or inter-

item correlations will be low (Crocker and Algina, 1986).  As stated, inter-item 

correlations influence reliability, such that low inter-item correlations will result in a low 

reliability coefficient. 

 In addition to the number of items on the instrument and the variance of the 

sample, reliability may have been influenced by the level of homogeneity of the items 

(Crocker & Algina, 1986).  When items are highly homogeneous, inter-item correlations 

will be high.  However, when items are highly heterogeneous, inter-item correlations are 

likely to be low.  The key here is that high inter-item correlations could have resulted in 

high reliability, whereas low inter-item correlations could have resulted in low reliability 

for some of the subscales.      
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Triangulation 

 Triangulation is a method that has been used both in quantitative and qualitative 

research as a means of cross validation of findings.  When used to cross-validate 

quantitative research, triangulation usually refers to the Multitrait-Multimethod Matrix 

(Crocker and Algina, 1986).  This technique involves using the same method to measure 

the same trait, different methods to measure the same trait, the same method to measure 

different traits, and different measures to measure different traits.  The researcher 

compares each of these instances in the hopes of finding consistency between measures 

of the same trait regardless of the measure used and significant disparity to different traits 

even when the same method has been used.  These findings are then presumed to be 

evidence of validity for the study. 

 Unfortunately, there were a number of pre-existing constraints that prevented the 

use of the Multitrait-Multimethod Matrix in the current study.  For one, time was 

unavailable to measure the presumed trait in a number of different ways, nor was this 

practical given the exploratory nature of the current study.  In addition, there were a 

limited number of available participants and splitting them into different measurement 

methods would have resulted in too small sample sized for statistical analyses.  

Therefore, an alternate method (a mixed method) was applied to triangulation in the 

current study. 

 A qualitative analysis of participants open-ended or narrative responses to three 

questions about most helpful experiences, most harmful experiences, and suggestions to 

improve the degree program were submitted to the constant comparative method.  A 

quantitative method was chosen in light of the sensitive nature of some of the issues 
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participants were being asked to disclose.  Glaser (1965) pointed out that qualitative 

methods allow researchers and participants to deal with sensitive information while 

skirting while allowing participants and researchers to avoid direct admission of specific 

details that could cause future problems for the researcher, participants, or individuals 

named by participants.  Likewise, Madey (1982) referred to the relationship between 

quantitative and qualitative methods as “synergistic,” suggesting that their use on 

combination was complementary; Advantages are maximized and disadvantages to each 

method are cancelled out.  This underscores the classic contention of Jick (1979) that 

mixing qualitative and quantitative research methods results in complementary 

triangulation of results (although Jick also laments that graduate students require more 

training in triangulation through mixed methods). 

 The method of qualitative research chosen for triangulation purposes in the 

current study was the constant comparative method.  Glaser (1965) described the constant 

comparative method as a simultaneous process of reading, coding, and analysis of 

qualitative data.  This method was applied in the following manner:  Responses to each 

open-ended item on the GSBI were grouped according to the item they referred to.  All 

responses to a single open-ended item were read consecutively, and some preliminary 

descriptor words were written in the margins.  These responses were then read a second 

time, and descriptor words were either highlighted or revised.  Following revision of 

categories or descriptors, the descriptors were reviewed and organized into a preliminary 

organizational hierarchy based upon similarity to other themes.  These themes were 

reviewed a second time and major and minor themes were listed for each category.  The 

final step of analyzing this data involved counting the total number of instances for each 
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minor and major theme.  Once this was done, the researcher organized themes based 

upon their frequency of occurrence, looked for exemplar responses for each theme, and 

began a narration, inserting exemplars to illustrate the meaning of each theme.   

 The triangulation part of this process involved comparing the emergent themes 

and their frequency of occurrence to close-ended items with the Graduate Student 

Behaviors Inventory.  If any themes occurred within the range of 1st to 5th highest 

frequency, but did not have any representative close-ended items in the GSBI, this was 

considered an area in need of revision.  If a high frequency theme matched one or 

multiple close-ended items with a similar level of importance then the researcher did not 

feel the need to revise this area of the GSBI.      

Summary of the GSBI 

Field data were collected from doctoral students during their second or third years 

of doctoral study.  The sampling frame consisted of the registrar’s list of all doctoral 

students enrolled at a large Midwestern university who had completed no less than 18 

doctoral coursework hours and no more than 72 graduate coursework hours.   

Theoretical Heuristic 

The Doctoral Behaviors Inventory (GSBI) was designed to graduate degree 

directed behaviors.  This focus was organized using Bandura’s triadic interactions model. 

 Bandura (1986) proposed that the interactions of three factors influence the 

direction of human learning and decisions with regards to changes in behaviors.  These 

factors include the person, the environment, and behavior.  The person represents 

thoughts and beliefs held by the individual that determine patterns of behavior and 

influence one’s surroundings.  The environment includes circumstances external to the 
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individual that may inform the thoughts, beliefs and attitudes of the individual as well as 

the individual’s selection of situations resulting from an individual’s performance of 

preferred behaviors.  Behavior refers to actions initiated by the individual that have an 

impact on the surrounding environment and consequently influence the thoughts and 

beliefs of the individual. 

 In the current study, an extension of Social Cognitive Theory referred to as the 

Agentic Perspective (Bandura, 2001) was applied.  The Agentic Perspective postulates 

that human behavior is goal-directed; the selection, initiation, and maintenance of 

behavior are guided by processes that an individual progresses through in repetitive 

stage-like cycles.  Based upon this extension of Social Cognitive Theory, a previous 

study proposed that as the doctoral student progresses through these four stages, her 

behaviors bring her either closer to the degree completion (achievement of original goal) 

or closer to abandoning the degree program (abandonment of original goal) (Olivarez & 

Boroda, 1996).  In that study the four phases of goal-pursuit from the Agentic Perspective 

into four levels of doctoral degree-seeking behaviors: intention, forethought, self-

reaction, and self-reflection.  While the previous study investigated self-reflection 

because it is the most proximal phase to students who have either attained or abandoned 

the goal of receiving a graduate degree, the current study focuses on self-reaction in that 

this phase is most relevant to individuals that have initiated and are in continued pursuit 

of the goal of receiving a graduate degree. 

 “Self-Reaction” includes all of the behaviors or responses elicited by associated 

tasks during the pursuit of the main goal.  These responses encompass patterns of 

problem solving and coping behaviors that the individual initiates in order to bring her 
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closer to achieving the main goal.  For the doctoral student, these behaviors may include 

activities meant to create a good impression of one in the eyes of individuals that have the 

power to help you achieve the doctoral degree (i.e. professors), strategies to increase 

one’s repertoire of necessary skills related to the doctoral degree (i.e. searching for 

resources on how to write a literature review), or actions meant to eliminate obstacles to 

attaining the degree (i.e. getting a job to pay for tuition so that you don’t get dropped 

from courses).  Behaviors during the “Self-Reactive” phase are linked to “Forethought” 

in that a student’s beliefs and expectations will influence her choice of behaviors most 

likely to successfully solve a problem.  For instance, a doctoral student who believes that 

education is a paid-for service is likely to rely on professors to actively ensure that he has 

learned the necessary content in a given topic, whereas a student who believes that 

education is an earned privilege is more likely to actively seek out additional information 

on a topic on her own.  In the former situation, the student is likely to experience more 

difficulties developing essential skills and meeting milestones that bring him closer to 

receiving a doctoral degree.  In the latter case, the student is more likely to attribute 

successes and failures as to her own behaviors, and is likely to work harder to attain the 

doctoral degree.  At this phase, we will refer to students who drop out as “low persisters” 

and students that work harder as “high persisters.” 

Scale Development 

Development of the GSBI proceeded in accordance with the suggestions made by 

Crocker and Algina (1986), Gayle (1986), and Netemeyer, Bearden, & Sharma (2003), 

including proper theoretical application and construct definition, generation and 

assessment of initial instrument items, and design and implementation of field testing to 
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improve the original instrument.  The GSBI consists of three underlying constructs of 

learning and behavior change designated as graduate degree directed behaviors.  During 

the first phase of instrument construction, 30 doctoral students completed a 3-item open-

ended questionnaire designed to judge categories based upon the operational definitions 

for personal, environmental, and behavioral characteristics of graduate degree directed 

behaviors (See Appendix A).  An initial pool of 90 items was generated for the scale.   

Data Management Plan 

 Gall, Borg, and Borg (1996) discussed the importance of developing a time-line 

and being prepared for delays or complications in the data collection process.  In the 

current study, Steps 1 through 4 took approximately six months as they required an 

extensive search of past literature.  Both Step 5 and Step 7 involved the process of 

contacting and persuading respondents to participate in the study.  As predicted predicted 

by Netemeyer, Bearden, and Sharma (2003) response rates for this survey method were 

abysmally low (<50% of the invited respondents).  Therefore, it was reasonable to 

maintain a wide level of flexible in the time allotted to these steps (anywhere between 3 

and 6 weeks per step).  Since the process of collecting the actual responses and dumping 

data into a spreadsheet program was almost fully automated by the internet server 

supported survey software, a smaller time frame was allotted for the remaining steps 

involving SPSS-based analyses (< 2 or 3 weeks for each step).   
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Anonymity of Respondents 

 Gall, Borg, & Borg (1996) describe the importance of protecting participants’ 

rights and submitting research proposals for human subjects’ reviews.  Protection of 

respondents’ rights followed those suggesting with a few additions.  First, the BDSI was 

constructed in such a way that respondents were not asked to provide any identifying 

information (i.e., name, social security number, address).  Second, all data was used to 

gather aggregate information that cannot be traced back to any single participant.  

Limitations 

 The methodology applied to the current study implies a number of disadvantages.  

The most important limitation is the sampling technique used.  First, there were fewer 

current female doctoral students in the hard disciplines such as physics or chemistry.  

Therefore, all available students within this group from the sampling frame were solicited 

for participation.  There was no opportunity to generate a pre-data collection stratified 

random sample for this group.  The fact that there are so few female doctoral students in 

the hard sciences suggests that there may be some very unique characteristic to students 

within this group.  The sample size is potentially inadequate to identify the true 

characteristics of this group.   

 In addition to the limited number of female doctoral students in the hard sciences, 

the current study only sampled students from a single Midwestern university.  It is 

possible that the location of the university in question played a role in the limited number 

of students available for sampling.  Because only one university was sampled, it is also 

possible that the data gathered here represents characteristics unique to this specific 
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university.  Further research is needed with a larger sample of universities before this 

possibility can be negated. 

 A further limitation in the current study rests on the use of mixed methods for the 

purpose of triangulation.  One of the comments made by Jick (1979) was that graduate 

students are often trained in either qualitative or quantitative methodology but rarely 

receive training in both.  This argument is particularly important for the current study as 

the researcher only received very limited training in qualitative methods.  Therefore, it is 

possible that the constant comparative method used in this study was misapplied or 

misinterpreted.  Future research should remedy this problem by contracting a more 

qualified qualitative methodologist to conduct this part of the analyses. 

General Summary of Methods 

 Chapter 3 described Several steps that were followed in the development and pilot 

testing of the Graduate Students Behavior Inventory in order to meet the goals of 

establishing multiple forms of validity evidents.  These steps began with identification of 

a potentially useful theory for explaining and predicting graduate students’ degree pursuit 

behaviors.  Following identification of an appropriate theory, conceptual and operational 

definitions were specified.  An appropriate target sample was specified from the available 

sampling frame at a large Midwestern university. Data was then subjected to analyses for 

evidence of a variety of types of validity including validity of the underlying theoretical 

structure of the instrument using EQS 6.0 statistical software.  In addition, SPSS 13.0 

statistical software was used to calculate Cronbach’s internal consistency reliability 

coefficients for the individual subscales and for the factors structuring subscales.  

Reliability and validity analyses results were then used to revise the underlying structure 
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of the instrument and to select items for deletion from the final instrument (see Appendix 

D for the final version of the instrument after item deletion).    A number of 

methodological limitations were noted for this study which should be considered when 

interpreting or attempting to generalize the conclusions of this study to other universities. 
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CHAPTER 4 

 The purpose of this study was to create a psychometrically sound instrument to 

measure graduate student behaviors.  In chapter three, methods for creation of the 

instrument and for gathering evidence of validity and reliability of the instrument were 

described.  In this chapter, the results of these efforts are described.  The goals included 

collecting evidence of construct validity via confirmatory factor analyses, discriminant 

and convergent validity through the relationship of the GSBI to other variables, and 

predictive validity via Structural Equation Modeling.  Additionally, reliability was 

measured using Cronbach’s alpha internal reliability coefficient. 

Results 

Sample 

Stratified random sampling resulted in a target sample of 1500 students.  Strata 

were based upon typed of degree (masters vs. doctoral), discipline (hard vs. soft), and 

gender (male vs. female).  The final response rate was 16.47% resulting in a final sample 

of 247 students.  Of this sample, 68% were from soft disciplines (science), 67% were 

doctoral students, and 54% were female.  In addition, 83% of respondents had a thesis or 

dissertation requirement for completion of the degree.  Respondents were predominantly 

English speakers (81%), with Chinese (6%), Spanish (4%), Hindi (2%) and Turkish (1%) 

being spoken.  Sixty-six percent of the sample identified as Caucasian, followed by nine 

percent as Hispanic, five percent as Asian American, four percent as African American, 

and fourteen percent indicating “other.”  Most of the students in this sample had lived in 

Lubbock (29%) or other cities in Texas (36%) prior to entering their current degree 
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programs.  The remainder of respondents had lived in China (3%) or India (4%) before 

coming to Texas Tech. 

 As students, respondents reported that they were employed at Tech (61%), or 

outside of the university (33%).  The remainder of respondents indicated that they did not 

work while attending school.  In addition, employed students worked an average of 

twenty nine hours per week for their jobs (SD=14.55), studied approximately twenty four 

hours per week (SD=15.18), and spent an additional average of twenty four hours per 

week with family and friends (SD=25.14).  The mean yearly gross income for this sample 

was 28,360.87 (SD=26,323.58).  Respondents also reported a mean approximate level of 

educational debt of 23,268.94 (SD=30,577.58). 

Scale Development 

 Pilot testing of the instrument with the current sample resulted in six subscales 

with a combined total of forty one items.  Confirmatory Factor Analysis with EQS 

software provided evidence of fit for the underlying factor structure for all six subscales.  

The subscales included in the final version of the instrument included: positive influential 

individual, negative influential individual, program situations, use of services, stress, and 

satisfaction.  The analysis for each of these subscales will be described independently. 

 Byrne (2006) warned that is possible to identify multiple good-fitting models for a 

data set.  Selection and modification of models to fit data should be based upon multiple 

considerations.  While modification indices such as Lagrange Multipliers and Wald Tests 

and Group Invariance models are helpful in indicating ways to increase goodness of fit.  

However, Byrne suggested that knowledge of past literature and theory should also 

inform researchers’ decisions regarding model identification and modification.  
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Therefore, modifications of the models for the GSBI subscale CFA’s and SEM’s were 

based upon a combination of the researcher’s knowledge of the literature, theory, and 

modification indices.  The modifications of the GSBI based upon these processes resulted 

in a shift in the originally specified composition of the instrument such that 76% of items 

fit into the psychological factor, 28% fit into the environmental factor, and 45% fit into 

the behavioral factor.  This composition is greater than 100% because some items loaded 

onto multiple factors. 

Positive Influential Individual 

Two factors were hypothesized for this subscale; one factor was expected to 

represent positive characteristics of the helpful influence and the second factor was 

thought to represent negative characteristics of this same individual.  The response task 

for this subscale was to judge how well a series of words described the person who was 

most helpful in maintaining the student’s commitment to the graduate degree program.  

The positive factor was hypothesized to include the items enthusiastic, respectful, and 

accommodating.  The negative factor was hypothesized to include the items judgmental, 

and dogmatic (see Table 2 for means, standard deviations, and reliability coefficients).  

Original specification of the hypothesized model resulted in a poor fit of the model.   

However, Lagrange Multipliers suggested adding enthusiastic to the second hypothesized 

factor x2(1) = 7.777, p = .005.  CFA with this revised model resulted in a strong fit for a 

two factor model for this subscale, x2(4) = 5.973, p = .20, CFI = .99, RMSEA = .05.  

Factor 1 included enthusiastic, respectful and accommodating with a potential range of 3 

to 21; a high score on this factor suggests the possession of positive characteristics for the 

most helpfully influential person.  Factor 2 included judgmental, dogmatic, and 
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enthusiastic with scores that ranged from 2 to 14; a high score on Factor 2 indicates that 

the most positively influential person possesses a high level of negative characteristics, 

(see Figure 2 for the factor loadings and errors). 

 

Figure 2.  Factor loadings and associated errors for the positively influential individual. 
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Table 2 

Means, Standard Deviations, and Reliabilities for the Positive Influence 

 Mean SD Cronbach’s 
Alpha 

Judgmental 2.9 1.87 - 
Enthusiastic 5.9 1.39 - 
Dogmatic 2.9 1.87 - 
Respectful 6.3 1.18 - 
Accommodating 6.0 1.34 - 
Factor 1 - - .84 
Factor 2 - - .58 
 

 

Table 3 

Covariance Matrix for the Positive Influence 

 Judgmental Enthusiastic Dogmatic Respectful Accommodating
Judgmental 3.773     
Enthusiastic .052       1.925    
Dogmatic 1.479        .112       3.486   
Respectful -.290       1.039       -.074       1.389  
Accommodating -.381       1.083       -.067       1.104       1.784 
 
 

Negative Influential Individual 

This subscale asked respondents how well a series of words described the 

individual that was providing the most difficulty in maintaining commitment to the 

graduate degree program.  As with the positive influential individual, a two factor model 

was hypothesized to represent positive and negative characteristics of this individual.  

Items that were meant to represent positive characteristics of this individual included 

organized, trustworthy, and knowledgeable.  Items that were meant to represent negative 

characteristics of this person included moody, overly demanding, and callous.  The 
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hypothesized model failed to be a good fit to the actual data.  Lagrange Multipliers 

suggested the addition of the item demanding to Factor 1 x2(2) = 35.692, p = .00 and the 

addition of trustworthy to Factor 2 x2(1) = 19.054, p = .00.  CFA confirmed a good fit for 

the revised two factor model for this subscale, x2(2) = 1.29, p = .53, CFI = 1.00, RMSEA 

= .000.  The items retained for this subscale included organized, demanding, trustworthy, 

moody, and callous.  For Factor 1, items included organized, demanding and trustworthy  

(see Table 4 for means, standard deviations).  Scores on Factor 1 for the negative 

influential individual ranged from 3 to 21; a high score on Factor 1 indicates that this 

person possesses positive characteristics.  Factor 2 also included demanding and 

trustworthy but also added moody and callous (see Table 4 for covariance matrix).  

Scores for Factor 2 ranged from 4 to 28; a high score on this factor indicates that the 

negative influential individual possesses negative characteristics (M = 10.5, SD = 6.03) 

(see Figure 3 for the factor loading and associated error). 
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Figure 3.  Factor model for the negative influential person subscale. 
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Means, Standard Deviations, and Reliability Coefficients for the Negative Influence 
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Alpha 
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Trustworthy 3.1 2.07 - 
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Table 5 

Covariance Matrix for the Negative Influence 

 Moody Organized Demanding Trustworthy Callous Knowledgeable
Moody 5.436      
Organized .728       4.538     
Demanding 3.309       1.390       5.286    
Trustworthy -.110       2.818        .449       4.301   
Callous 3.864       .918       3.172       -.032       4.994  
Knowledgeable .754       3.562       1.822       3.564        .820 5.472 
 

Program Situations 

 This subscale asked respondents how often they experienced a variety of events 

within their degree programs.  The hypothesized model for this subscale included to 

factors meant to represent positive experiences (Factor 1) and negative experiences 

(Factor 2).  Two items, staff helpful and sense of support, were expected to load on the 

positive factor, and four items, committee infighting, lack of collegiality, resource 

disputes, and high faculty turnover were expected to load on the negative factor.  The 

original hypothesized model did not provide a good fit to the data, x2(8) = 28.76, p = .00, 

CFI = 0.95, RMSEA = .103.   Lagrange Multipliers indicated that adding the item 

committee infighting to the positive factor would increase model fit.  Revision of the two 

factor model based on the Lagrange Multipliers increased fit but still resulted in a 

significant difference from the observed data, x2(7) = 21.61, p = .00, CFI = 0.97, RMSEA 

= .092.  It was decided to try a single factor model.  However, two sets of items were 

deemed redundant.  From the first set, staff helpful and sense of support, sense of support 

was chosen for deletion from the model.  From the second set, committee infighting and 

resource disputes, the item resource disputes was also dropped from the model. The 

single factor model was a good fit to the program situations subscale, x2(2) = 1.07, p = 
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.58, CFI = 1.00, RMSEA = .000.  Items included committee infighting, lack of 

collegiality, staff helpfulness, and faculty turnover (See Table 6 for means, standard 

deviations, and reliability coefficients).  This factor had a reliability coefficient of α = 

.22.  Removal of staff help, which was the only positively worded item in this factor 

resulted in a reliability coefficient of α = .67, suggesting that staff help should either be 

reverse scored or removed from the subscale.  A second factor with the items staff help, 

and sense of support (M = 5.0, SD = 1.89) produced a reliability coefficient of α = .67.  

These items were removed because their inclusion resulted in a poor fit of the Program 

Situations model using confirmatory factor analysis. (See Figure 4 for factor loadings and 

associated errors for the final model). 

 

Table 6 

Means, Standard Deviations, and Reliability Coefficients for Program Situations 

 Mean SD Cronbach’s 
Alpha 

Infighting 2.3 1.61 - 
Collegiality 2.8 1.79 - 
Staff Help 5.3 1.87 - 
Turnover 3.0 1.91 - 
Factor Total - - .67 
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Figure 4.  Two factor model for the program situations subscale  
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thesis/dissertation procedures.  University technology was dropped because of its 

similarity and ambiguity in relation to the item college technology.  The item 

Thesis/dissertation procedures was dropped because the item related to a set of written 

procedures rather than an actual service provided by the graduate school.  The 

hypothesized model was a poor fit to the actual data, x2(32) = 126.25, p = .00, CFI = 

0.803, RMSEA = 0.109.  However, model modification indices such as Lagrange 

Multipliers and the Wald Test provided suggestions for improving model fit.  For 

instance, Lagrange Multipliers suggested adding college technology to Factor 3 x2(1) = 

28.10, p = .00.  In addition, Lagrange multipliers suggested adding library to Factor 1, 

x2(1) = 12.76, p = .00.  The model modification index also indicated that model fit would 

improve if the item student health services, x2(1) = 18.09, p = .00 was added to Factor 2, 

if program technology was added to Factor 1, x2(1) = 4.963, p = .026, if staff was added 

to Factor 1, x2(1) = 5.34, p = .021, and if office space was added to Factor 3, x2(1) = 6.99, 

p = .01.  The modified use of services subscale model resulted in a strong fit for a three 

factor model, x2(26) = 37.28, p = .07, CFI = .976, RMSEA = .042.  The items health, 

SBS, financial, and library, program technology and program staff loaded on Factor 1 

(see Table 9 for means, standard deviations and reliability coefficients).  Factor 2 

included health, library, technology, office space, and printing.  Factor 3 contained the 

items for technology, office space, staff, graduate advice and degree auditing.   Scores for 

this subscale ranged from 10 to 70 (MTotal = 37.8, SD = 11.27).  A high score on all three 

factors indicates that the student frequently used services provided by the university, 

graduate school, and degree program. (Figure 5 shows the factor loadings and associated 

errors for the paths). 
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Figure 5.  Three factor model for the services subscale. 
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Table 8 

Covariance Matrix for Use of Services 

 Library Health Bursars Off. Fin. Aide Prog. Saff 
Library 3.817     
Health .497       2.781    
Bursars Off. 1.081        .804       3.210   
Fin. Aide .923        .338       1.245       5.103  
Prog. Saff .812  .629        .284        .708       3.177 
Prog. Tech. .491        .691        .387        .568       1.849 
Grad Advise .473        .657        .829        .477        .955 
Office 
Space 

1.242       1.320        .232        .414       1.597 

Prog. 
Printing 

1.260       1.267        .732        .528       1.340 

Degree 
Audit 

.529        .587        .601        .245        .512 

 Prog. Tech Grad. Advise Office 
Space 

Prog. 
Printing 

Degree Audit 

Prog. Tech 4.312     
Grad. 
Advise 

1.222       4.057    

Office 
Space 

1.751        .956       6.854   

Prog. 
Printing 

1.960       1.368       4.349       5.844  

Degree 
Audit 

.938       1.257        .730        .987       2.621 
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Table 9 

Means, Standard Deviations, and Reliability Coefficients for Program Situations 

 Mean SD Cronbach’s Alpha 
Library 5.0 1.95 - 
Health 2.1 1.67 - 
Bursars Off. 3.3 1.79 - 
Fin. Aide 3.3 2.26 - 
Prog. Saff 4.9 1.78 - 
Prog. Tech. 4.9 2.08 - 
Grad Advise 3.8 2.01 - 
Office Space 3.8 2.62 - 
Prog. Printing 3.7 2.42 - 
Degree Audit 3.04 1.62 - 
Total - - 0.75 
 

Stress 

 Several items that were originally included in this subscale were not included in 

the model.  These items were removed for a variety of reasons.  For instance, the item 

needed extra time to complete coursework was removed because extraneous factors 

beyond the student’s control would influence responses to this item.  Additionally, the 

items attended clubs, socialized with friends, watched television, and played games were 

removed because of their assumed inclusion in the remaining items played sports, 

partied, and performed childcare duties (i.e., watching television, reading to children or 

playing with children).  The item prayed/meditated was removed because it was in a 

category of its own and needed similar items to create a separate factor.  Three additional 

items, discussed material outside of class, networked, and disseminated scholarly work 

were removed for multiple reasons including redundancy to each other, perceived 

inclusion by remaining items (i.e., communicated with professors, attended conferences, 
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and pursued career interests) and because the meaning of these items was too 

ambiguous.   

The items that were retained for the hypothesized model included: (1) a recreation 

factor with the items exercised, partied, and communicated online; (2) an emotional 

factor with the items, sought professional counseling, sought advice from other graduate 

students, and provided material that did not reflect my best work; and (3) a labor factor 

with the items pursued career interests, attended conferences, communicated with 

professors, performed daily chores, and worked on homework.  CFA confirmed a 3 factor 

model for the stress subscale, x2(41) = 38.72, p = .52, CFI = 1.00, RMSEA = .000.  Factor 

1 included exercise, party, and online.  A high score on Factor 1 indicates that the student 

frequently engages in recreational activities as a means of coping with graduate degree 

program-induced stress.  Factor 2 contained counseling, best work, and advising.  A high 

score on Factor 2 indicates that the student frequently engages in emotion-focused 

activities (mental health and counseling) as a coping mechanism for graduate degree 

program-related stress.  Communicate, homework, conferences, career, and chores made 

up Factor 3.  A high score on Factor 3 indicates that the student engages in many 

academic activities (a problem-focused approach) when presented with graduate degree 

program-related stress (See Table 11 for means, standard deviations, and reliability 

coefficients. (Figure 6 lists factor loadings and associated errors for this subscale).  

 

 

 

 



Allison Boroda, Texas Tech University, December 2007 

116 

Figure 6.  Three factor model for the stress subscale. 
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Table 10 

Covariance Matrix for Stress  

 Counseling Communicate Best Work Advice Homework 
Counseling 1.549     
Communicate -.060       2.467    
Best Work .541       -.229       2.480   
Advice .509        .357        .886       3.583  
Homework -.050        .331       -.088        .362       2.272 
Conferences .107        .712        .176        .439        .535 
Career .052        .680        .190        .421        .632 
Exercise .085       -.076        .191        .244       -.038 
Party .278        .005        .484        .643        .163 
Chore -.035        .147       -.028        .272        .586 
Online .521        .093        .545        .999        .147 
 Conferences Career Exercise Party Chores 
Conferences 4.001     
Career 2.841       3.533    
Exercise .474        .570       4.260   
Party .482        .445       1.232       3.048  
Chores .605        .734       -.118       -.105       3.559 
Online .786        .718        .903       1.486        .011 
 Online     
Online 4.474     
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Table 11 

Means, Standard Deviations, and Reliability Coefficients for Stress 

 Mean SD Cronbach’s Alpha 
Counseling 1.7 1.25 - 
Communicate 5.4 1.57 - 
Best Work 2.9 1.58 - 
Advice 4.4 1.89 - 
Homework 5.8 1.51 - 
Conferences 4.4 2.00 - 
Career 4.9 1.88 - 
Exercise 4.1 2.06 - 
Party 2.4 1.75 - 
Chore 4.7 1.88 - 
Online 3.1 2.12 - 
Factor 1 - - .57 
Factor 2 - - .51 
Factor 3 - - .62 
Total - - .62 
 

Satisfaction 

 Thirteen items were included in this subscale.  The inclusion of all thirteen items 

would have resulted in a hypothetical six factor model.  Four of these factors would have 

included only two items each.  In order to simplify the hypothesized factor model, those 

items that created two-item factors were eliminated.  The items that were eliminated 

included diversity of faculty and staff, diversity of beliefs and ideas, mentorship, inclusion 

of students, funding opportunities, prospective career opportunities, interactions amongst 

students, sense of graduate student community.  One addition item, course flexibility, was 

eliminated because it was similar to other course-related items.  The remaining items 

were hypothesized to cluster around two factors: (1) Faculty including the items 

availability of faculty, interactions with faculty, and academic advising; and (2) 

opportunities for real-world applications, quality of coursework, availability of courses, 
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and prospective career.  The hypothesized model was not a good fit to the model, x2(13) 

= 23.66, p = .03, CFI = 0.986, RMSEA = .058.   Lagrange Multipliers suggested adding 

the item academic advising to Factor 2, x2(1) = 5.54, p = .02.  The modified two factor 

model was a strong fit for the satisfaction subscale, x2(12) = 18.24, p = .11, CFI = 0.992, 

RMSEA = .046 (See Figure 7).   Satisfaction for the amount of contact with faculty, the 

quality of interactions with faculty, and the quality of academic advising formed Factor 1.  

Satisfaction for the level of opportunities for real-world applications, prospective careers, 

and academic advising formed Factor 2 (see Table 13 for means, standard deviations, and 

reliability coefficients).  A high score on both Factors 1 and 2 indicates that the student is 

generally satisfied with the graduate degree program.   

 

 

 

 

 

 

 

 

 

 

 

 

 



Allison Boroda, Texas Tech University, December 2007 

120 

Figure 7.  Two factor model for the satisfaction subscale. 

 

 

 

 

 

 

 

 

 

 

CONTACTF 

CONTQCIN 

CONTQCAD 

0.82 

0.46* 

0.92* 0.39 

0.75 

E73* 

E74* 

E66* 

0.75* 

 F1* 

CONTPROS 

CONTAPPL 0.60 

0.74 

E77* 

E81* 

 F2* 

CONTRELE 

0.58 

0.70 

0.74 

E69* 

E75* CONTTIML 

0.72* 

0.67* 

0.80* 

0.67* 

0.24 



Allison Boroda, Texas Tech University, December 2007 

121 

Table 12 

Covariance Matrix for Satisfaction 

 Contact Relevance Interaction Advise Timeliness 
Contact 2.965     
Relevance 1.246       2.230    
Interaction 2.095       1.215       2.615   
Advise 1.692       1.139       1.766       3.482  
Timeliness 1.356       1.205       1.433       1.494       3.035 
Application 1.335       1.406       1.430       1.379       1.590 
Career .933       1.189       1.154       1.115       1.071 
 Applications Career    
Application 2.802     
Career 1.540       2.515    
 
 
Table 13 

Means, Standard Deviations and Reliability Coefficients for Satisfaction 

 Mean SD Cronbach’s Alpha 
Contact 5.3 1.72 - 
Interaction 5.3 1.62 - 
Advise 5.0 1.87 - 
Factor 1 - - .83 
Factor 2 - - .72 
Total - - .83 
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Group Invariance of Models 

 Keeping in mind Byrne’s previously mentioned warnings regarding model 

specification, tests of group invariance identified significant group differences in three 

separate instances: program situations for hard vs. soft disciplines, positive influence for 

men vs. women, and use of services for men vs. women. 

Program situations for hard vs. soft disciplines.   Significant difference in paths 

for the model between hard and soft disciplines was found for program situations, x2(16) 

= 39.05, p = .001, CFI = 0.811, RMSEA = 0.108.  For hard disciplines, Factor 1 included 

the items staff help (M = 5.01, SD = 2.010) and sense of support (M = 4.72, SD = 1.846).  

For soft disciplines Factor 1 included committee infighting (M = 2.27, SD = 1.650), 

resource disputes (M = 2.63, SD = 1.746) , staff help (M = 5.39, SD = 1.798), and sense 

of support (M = 5.12, SD = 1.895).  The mean score for Factor 1 for hard disciplines was 

M = 9.73 (SD = 3.217) and for soft disciplines was M = 10.51 (SD = 3.261).  For hard 

discipline, Factor 2 included committee infighting (M = 2.27, SD = 1.525), lack of 

collegiality (M = 2.90, SD = 1.939), and resource disputes (M = 2.71, SD = 1.711).  For 

soft disciplines, Factor 2 also included the items committee infighting (M = 2.27, SD = 

1.650), lack of collegiality (M = 2.72, SD = 1.716), and resource disputes (M = 2.63, SD 

= 1.746).  For Factor 2, the mean score was M = 7.87 (SD = 4.250) for hard disciplines 

and M = 7.62 (SD = 4.187) for soft disciplines.  Factor 1 produced a Cronbach’s alpha 

reliability coefficient of α = .56 for hard disciplines and α = .72 for soft disciplines.  

Factor 2 produced a reliability coefficient of α = .75 for both hard and soft disciplines.  

(See Table 14 for the standardized equations for hard vs. soft disciplines).   
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Table 14 

Standardized Equations for Program Situations for Hard and Soft Disciplines 

Group Item Factor 1 Factor 2 Error 

Hard Support 1.00  Constrained 

 Staff Help 0.391  0.920 

 Infighting  0.569 0.822 

 Disputes  0.673 0.740 

 Collegiality  0.910 0.415 

Soft Support 1.00  Constrained 

 Staff Help 0.559  0.829 

 Infighting 0.447 0.991 0.711 

 Disputes 0.243 0.859 0.726 

 Collegiality  0.791 0.611 

 

Positive influence for men vs. women.  The paths for positive influence were not 

equivalent for men and women, x2(8) = 15.88, p = .04, CFI = 0.978, RMSEA = 0.090.  

For both men and women, Factor 1 included the items enthusiastic (for men: M = 5.91, 

SD = 1.386; and for women: M = 5.89, SD = 1.401), respectful (for men: M = 6.43, SD = 

0.981; and for women: M = 6.14, SD = 1.318), and accommodating (for men: M = 6.13, 

SD = 1.146; and for women: M = 5.92, SD = 1.481).  Factor 1 produced a reliability 

coefficient of α = .48 for men and α = .49 for women.   In addition, the models for both 

men and women include the items judgmental (for men: M = 2.781, SD = 2.227; and for 

women: M = 2.02, SD = 1.611), enthusiastic, and dogmatic (for men: M = 3.16, SD = 
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1.897; and for women: M = 2.67, SD = 1.789) in Factor 2.  Factor 2 produced a reliability 

coefficient of α = .59 for men and α = .55 for women.  In general men scored slightly 

higher than women on both Factor 1 (for men: M = 18.48, SD = 2.848; and for women: M 

= 17.94, SD = 3.817) and Factor 2 (for men: M = 5.87, SD = 3.486; and for women: M = 

4.68, SD = 2.829) (See Table 15 for the standardized equations for positive influence of 

men vs. women). 

 

 

Table 15 

Standardized Equations for Positive Influence for Men and Women 

Group Item Factor 1 Factor 2 Error 

Men Respectful 0.738  0.674 

 Accommodating 0.769  0.639 

 Enthusiastic 0.600 0.196 0.775 

 Dogmatic  0.679 0.734 

 Judgmental  0.626 0.780 

Women Accommodating 0.832  0.554 

 Enthusiastic 0.909 0.277 0.531 

 Respectful 0.979 0.158 0.361 

 Judgmental  1.00 Constrained 

 Dogmatic  0.379 0.925 
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Use of services for men vs. women.  The paths for use of services did not match 

for men and women, x2(60) = 273.07, p = .000, CFI = 0.559, RMSEA = 0.72.   

Application of Lagrange Multipliers and the Wald Test was unable to provide a good 

model fit for women.  Factor 1 included student health services (for men: M = 1.94, SD = 

1.490; and for women: M = 2.19, SD = 1.804), student business services (for men: M = 

3.22, SD = 1.806; and for women: M = 3.47, SD = 1.780), financial aide services (for 

men: M = 3.32, SD = 2.296; and for women: M = 3.30, SD = 2.200), and library services 

(for men: M = 4.97, SD 1.906; and for women: M = 5.01, SD = 2.006).  Factor 2 included 

student health services, library services, program technology (for men: M = 5.0, SD = 

2.035; and for women: M = 4.89, SD = 2.103), printing services (for men: M = 3.68, SD 

= 2.461; and for women: M = 3.72, SD = 2.384), and program staff (for men: M = 5.09, 

SD = 1.709; and for women: M = 4.72, SD = 1.838).  Factor 3 included library services, 

program technology, graduate advising services (for men: M = 3.50, SD = 1.974; and for 

women: M = 3.95, SD = 2.022), and thesis/dissertation audit procedures (for men: M = 

2.75, SD = 1.544; and for women: M = 3.28, SD = 1.544).  Table 16 lists the factor 

loadings and associated error for use of services for men.  
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Table 16 

Standardized Equations for Use of Services for Men 

Item Factor 1 Factor 2 Factor 3 Error 

Health 0.333 0.265  0.905 

Student Business 

Services 

0.956   0.293 

Financial Aid 

Office 

0.208   0.978 

Library 0.238 0.111 0.289 0.921 

Technology  0.351 0.393 0.850 

Office Space  0.137 -0.397 0.312 

Printing  0.780  0.626 

Program Staff  0.178  0.984 

Graduate Advising   0.229 0.973 

Degree Audit   -.030 1.000 

 

Evidence of Convergent and Discriminant Validity 

 Evidence of convergent and discriminant validity was collected via correlations 

between GSBI subscale scores and total score on the COPE and Responsibility 

inventories.  The COPE scale was identified as a measure to display discriminant validity 

evidence.  As predicted, COPE scores were not correlated to satisfaction subscale scores 

on the GSBI.  However, COPE was correlated to a number of other GSBI subscale and 

factor scores including: Negative influential person Factor 1 (r = 0.161, p = .012), 
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situation total score (r = 0.156, p = .015), use of services Factor 2 (r = 0.158, p = .014) 

and Factor 3 (r = 0.194, p = .002), and coping with stress Factor 1 (r = 0.22, p = .001), 

Factor 2 (r = 0.40, p = .000), and Factor 3 (r = 0.22, p = .000).  None of these GSBI 

subscale or factor scores were correlated to GSBI-Satisfaction scores.    

 In addition to bivariate correlations, the RESPONSIBILITY-SHOULD, 

RESPONSIBILITY-IS and COPE scales were entered as predictor variables in a 

simultaneous regression with satisfaction as the criterion.  RESPONSIBILITY-SHOULD 

and IS scales were significant predictors of satisfaction, whereas COPE scores were not.  

The model with all three scales predicted 5.7% of the variance in GSBI-Satisfaction 

scores.  When COPE was removed, RESPONSIBILITY-SHOULD and IS scales 

predicted 4.9% of the variance in GSBI-Satisfaction scores. 

 Additional exploratory analyses were conducted on the RESPONSIBILITY 

subscale because they were correlated to satisfaction.  Bivariate correlations indicated 

negative relationships between RESPONSIBILITY-IS scores and age (r = -0.145, p = 

0.039) and educational debt (r = -0.203, p = 0.003).  Therefore, younger students tend to 

have higher perceptions of university responsibility for major events required to complete 

the graduate degree program.  Similarly, students with lower levels of educational debt 

also tended to judge the University as being more responsible for major degree program 

tasks.  Further, analyses of variance indicated significant main effects of hard/soft for 

RESPONSIBILITY-IS, F(1,203) = 4.23, p = 0.041.  Examination of means indicated that 

students enrolled in hard disciplines (sciences) judged the University as more responsible 

for major program tasks, Mean = 40.61, SE = 2.10,  as compared to the responsibility 

judgments of students enrolled in soft disciplines (liberal arts, social sciences), Mean = 
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34.58, SE = 2.04.  Further, a significant main effect was indicated of gender for 

RESPONSIBILITY-SHOULD, F(1, 203) = 4.203, p = 0.042 showing that men tend to 

make higher judgments that the University should be responsible for major degree 

program tasks, Mean = 45.98, SE = 2.06, as compared to women, Mean = 35,86, SE = 

2.08. 

Evidence of Predictive Validity 

 The hypothesized Structural Equation Model for the GSBI included four latent 

variables: Psychological, Personal, Environmental, and Satisfaction (latent outcome).    

For the psychological latent variable, hypothesized manifest variables were Positive 

Influential Person Scale 1 and 2 scores (labeled PlusPos and PlusNeg), Negative 

Influential Person Scale 1 and 2 Scores (labeled PlusNeg and MinusNeg), and Stress 

Scale 1 through 3 scores (labeled Recreation, Emotion Focus, and Labor).  Indicators of 

the behavioral variable included Services Scales 1 through 3 (labeled Services, Physical 

Resources, and Academic Resources) and Stress Scales 1 through 3.  The Environmental 

variable was thought to be represented by Positive Influential Person and Negative 

Influential scale scores and situations.  This model was not a good fit to the data, x2(52) = 

185.94, p=0.000 (see Figure 8; the covariance matrix used to analyze this data is 

presented in Table 6).  After the maximum of 30 iterations, EQS was unable to converge 

with the covariance matrix based on the model.  In addition to failure to converge on the 

covariances of the actual data, a plethora of condition codes indicated that many of the 

indicators were linearly dependent.  These conditions made it difficult to interpret the 

model and any associated modification indices.  Further, modification indices suggested 
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that indicators needed to cross load on both the criterion and predictors in order to 

provide a good fitting model (see Figure 8 and Table 17).   

An examination of condition codes and modification indices pointed to an 

emotional construal of both environmental and behavioral items.  Additionally, 

modification indices suggested loading all environmental indicators onto psychology, 

behavior, and satisfaction.  Therefore, the environmental factor was removed from the 

SEM.  Since the psychological domain appeared to influence the behavioral domain, a 

second hypothetical model was tested.  In the new model, both behavior and satisfaction 

were both predicted by psychology.    Modifications based on Lagrange Multipliers 

converged on a model with good fit to the actual data based upon the covariance matrix 

(see Figure 9 and Table 18). 

Although the second model provided a good fit to the data, cross over between 

indicators still did not provide a clear picture of graduate student satisfaction.  A third 

model was tested with behavior completely dropped from the SEM.  The third model 

provided a cleaner description of the data (see Figure 10). 

 

 

 

 

 

 

 

 



Allison Boroda, Texas Tech University, December 2007 

130 

Figure 8.  Hypothesized Structural Equation Model of the GSBI 
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Table 17 

Standardized Equations for the Original Hypothesized Model 

Indicators Psychological Behavioral Environmental Satisfaction Error 

PlusPos 3.192  3.921  0.864 

MinusPos -3.520  -3.997  1.041 

PlusNeg 1.369  1.613  0.995 

MinusNeg -4.021  -4.706  0.975 

Situations   -0.181  0.983 

Services  0.818   0.575 

PhysResources  0.922   0.386 

AcadResources  0.876   0.483 

Recreation 0.069 0.282   0.966 

EmotionFocus 0.115 0.350   0.949 

Labor -0.153 0.085   0.979 

SatSchool    0.935 0.355 

SatCareer    0.832 0.554 

Satisfaction 6.657 0.329 8.105  0.116 
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Table 18 

Covariance Matrix for the Structural Equation Model 

 PlusPos MinusPos   PlusNeg   MinusNeg   Situation 
PlusPos 11.552     

MinusPos -.648      10.217    

PlusNeg 3.230      -1.763      34.200   

MinusNeg -.929       1.625       6.739      36.405  

Situation -1.010       1.740      -1.512       4.195      15.465 
Services 1.773       1.194       -.082       3.551       1.783 
PhysResource .403       3.513      -1.645       8.897       1.286 
AcadResource 1.809       2.652       2.124       3.322        .159 
Recreation -1.681       3.532      -1.252       1.762        .874 
EmotFocus -1.277       1.308        .975       5.490       3.560 
Labor 2.024      -2.532      -1.137       -.987       1.785 
SatSchool 7.126        .094 2.281      -5.349      -4.243 
SatCareer 8.668       -.773       5.210     -10.680      -7.730 
 Services PhysResource AcadResource Recreation EmotFocus 
Services 39.464     

PhysResource 35.046      53.267    

AcadResource 29.985      39.396      44.554   

Recreation 5.269       7.160       5.835      19.023  

EmotFocus 4.755       6.986       5.328       3.989      11.484 
Labor 8.552       2.905       6.629       3.558       1.885 
SatSchool 6.305       7.733      10.712        .314      -1.161 
SatCareer 6.352       3.374       7.862      -1.249      -3.351 
 Labor SatSchool SatCareer   
Labor 31.438     
SatSchool 6.342      20.170    
SatCareer 8.244      22.170      40.320   
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  Figure 9.  Second Hypothesized Structural Equation Model of the GSBI 
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Table 19 

Standardized Equations for the Structural Equation Model 

 Psychology Behavior Satisfaction Error 

PlusPos 0.531   0.845 

MinusPos -0.073 0.161  0.987 

Physical 

Resource 

 0.857  0.516 

Acad. Resource  0.943  0.332 

EmotFocus -0.229 0.318  0.935 

SatSchool  0.185 0.898 0.314 

SatCareer   0.832 0.554 

Behavior 0.196   0.981 

Satisfaction 0.936   0.353 

 

 

 

 

 

 

 

 

 

 



Allison Boroda, Texas Tech University, December 2007 

135 

Figure 10.  Third Hypothesized Structural Equation Model of the GSB 

 

 

 

 

 

 

 

 

 

 

Table 20 

Covariance Matrix for the Structural Equation Model 

 Psychology Satisfaction Error 

PlusPos 0.776  0.631 

MinusPos -0.066  0.998 

EmotFocus -0.152  0.988 

SatSchool  0.941 0.339 

SatCareer  0.826 0.563 

Satisfaction 0.636  0.772 
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CHAPTER 5 

Discussion 

 A paucity of past research has taken a more in-depth look at the factors of 

doctoral student persistence in the United States.  Much of the research conducted on 

doctoral student persistence is undertaken by individual universities to examine one 

subgroup of doctoral students within one or two program areas at the university of 

interest.  Such studies may limit the ability to generalize to anyone outside of the study’s 

original specifications.  Those studies have been omitted from this paper.  The remainder 

of studies examines graduate student persistence at the university level and allow for 

comparison across student and institution characteristics.  This literature can be organized 

by the distinct factors that researchers have examined in relation to graduate student 

persistence behaviors.  Consequently, this research can be placed into 5 categories:  (1) 

Qualitative, exploratory, or general description of the doctoral atmosphere; (2) Student 

demographics: health, marital status, gender, ethnicity; (3) Availability of financial 

resources; (4) Students’ perceptions, attitudes, and stress; and (5) Institutional 

considerations.   

The current study proposed to generate an instrument to identify and explain 

factors of graduate student persistence as described by past research. 

The main objective of this study was to create a valid and reliable instrument for 

identifying doctoral students at risk of discontinuing their studies.  Social Cognitive 

Theory was chosen as the most helpful theoretic framework to guide the development of 

the GSBI.  A central tenet of this theory is that human behavior is influenced by both 

internal and external drives representing the triadic reciprocal causation of person, 
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environment, and behavior.  Bandura pointed out that these influences were bounded by 

humans’ capacities for symbolization, vicarious learning, self-regulation, and self-

reflection.  However, Bandura also cautioned that these three factors operate in a cyclical 

rather than a simultaneous manner and do not occur instantaneously.  Further, Bandura 

stated “Because the triadic factors do not operate simultaneously as a wholistic entity, it 

is possible to gain some understanding of how different segments of two way causation 

operate without having to mount a Herculean effort to study every possible interactant at 

the same time” (p25).    In the current study, all three factors were applied simultaneously 

to try to understand the influences of graduate students’ degree directed behaviors. The 

first model hypothesized to predict graduate degree satisfaction was not a good fit to the 

data.  The second model that examined only the two-way interaction between psychology 

and behavior provided a much better fit to the data for predicting satisfaction.  However, 

because satisfaction was viewed as an intermediary to graduate degree-seeking behavior, 

the second model could still be viewed as including all three of the triadic factors of 

Social Cognitive Theory.  A third model provided a further revision with the behavior 

factor removed from the model.  This model provided an even better fit to the data, 

supporting Bandura’s statement that “A doctrine of simultaneous wholistic causation has 

paralytic effects on efforts to study causal processes empirically” (p. 25).  As dramatic as 

this comment may seem, it would seem (as was supported by this study) that the model of 

triadic reciprocal causation can only be applied in segments for the purpose of empirical 

research.  

 Aside from theoretical considerations, the goals of the current study included 

gathering a variety of different types of evidence of validity: face, content, construct, 
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predictive.  Results from Confirmatory Factor Analyses and Structural Equation 

Modeling provided strong evidence for the validity of the GSBI.  For an pilot instrument 

such as the one tested in this study, subscale reliability coefficients were within 

acceptable limits, ranging from high 50’s to mid-90’s.  Further revisions and testing of 

this instrument should be conducted to improve the reliabilities through item editing and 

revisions.     

 With only a 16.4% response rate, it is likely that many of the students who did not 

respond to the questionnaire were significantly different than respondents.  For instance, 

it could be that those who failed to respond were experiencing significantly more 

obstacles in their degree programs.  Individuals that are highly dissatisfied with their 

degree programs may have been strongly disinclined to acquiesce from the graduate 

school for information.  Given this possibility, the results of the current study should be 

weighed appropriately.  Additionally, future research using different data collection and 

survey methods should be used to either confirm of disconfirm the current findings.  For 

instance, a respondent-driven sampling method with a monetary incentive and a paper-

and-pencil survey may be the best way to gain access to students that are either 

considering or in the process of dropping out of their programs.  By using such a 

sampling technique, the respondents would be identified and persuaded to participate by 

their “insider” colleagues and/or fellow students, rather than by the institution.   

 Although it is possible that the respondents were only those students who were 

satisfied with their programs, demographic composition of the final sample was close to 

the expected proportions of race/ethnicity, language, and habitation.  While respondent-

driven sampling is one of the suggestions offered by this researcher for future validation 
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studies, other techniques such as quota-sampling may also be helpful.  In any case, the 

response rate in this study prompts a word of caution in evaluating data using the GSBI in 

its current form. 

Confirmatory Factor Analyses 

 On of the first steps in validating the GSBI was to get expert judges to consider 

face validity.  After editing, revising, and deleting items accordingly, Confirmatory 

Factor Analyses conducted to gather evidence of construct validity.  All of the originally 

hypothesized subscale models required some degree of modification to improve 

goodness-of-fit.  According to Byrne (2006), model modification is a controversial 

matter.  Byrne suggested that cross-validation should be conducted when modifications 

are required.  In the current study, cross-validation was not conducted due to the limited 

available sample at the current university.   

One of the original limitations of this study concerned difficulties in perfectly 

translating construct definitions into operational definitions.  The need to modify the 

hypothesized models points to less than optimal construct-to-operational definitions.   

One of Byrne’s cautions was that modification indices may not produce good fit if the 

hypothesized model is wrong.  The underlying implication of this comment is that 

modifications that result in strong goodness-of-fit support validity of hypothesized 

model.  If this is the case, then the minor modifications required in this study are not too 

problematic.  On the other hand, further validation studies are required before this 

instrument is ready for its intended uses. 
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GSBI-Subscales 

 The first two subscales, positive influential individual and negative influential 

individual performed close to expected with two factor models providing relatively good 

fits to the data in both cases.  An exception was noted for the positive influential 

individual subscale.  In this case, model modification indices provided by EQS suggested 

adding enthusiastic to both factors.  This finding suggests that enthusiasm may be both a 

blessing and a curse for graduate students.  The implication is that an influential 

individual may be too enthusiastic.  In this case, the student may feel overwhelmed or 

personally lacking in enthusiasm in comparison to their mentor or role model.   Further 

modifications of the GSBI should consider removing trustworthy and replacing it with a 

less ambiguous item.  In addition to these considerations, Factor 2 had a reliability 

coefficient less than .60.   This may be partly due to the fact that there were only two 

unique items.  Future revisions of the GSBI should include more items and examine 

reliability issues  

 Inconsistencies were also found for the negative influential individual subscale.  

First, the model modification indices placed trustworthy with both factors.  This finding 

is difficult to explain; it is difficult to understand how trustworthiness could be 

considered both a positive and negative characteristic.  It is possible that respondents 

equated trustworthiness with ethics.  If this were true, then some respondents may have 

felt that the negative influential individual was ethical to the point that the student could 

not negotiate or “get away with” anything.  This item should be removed or reword this 

item.  Further modification indices loaded overly demanding on both factors.  A concern 

that demandingness could be considered both positive and negative characteristics led to 
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adding the adjective “overly” to the item.  Unfortunately, respondents still appeared to 

make this distinction.  Further versions of the GSBI should replace the word “overly” 

with the word “too” or remove the item demanding completely from the inventory. 

 The third subscale in the GSBI, Program Situations, was hypothesized to have a 

two factor underlying structure.  This model did not match the actual data.  In fact, a 

single factor was a good fit to the data.  Two items were removed from the subscale 

because they were believed to be redundant with other items.  However, the eliminated 

items, sense of support and resource disputes, contain information that may be important 

determinants of program satisfaction.  Future piloting of the GSBI should consider 

multiple reworded forms of these items, extracting overlap with other items.  

Additionally, this subscale was very short and may not truly capture the most important 

aspects of program characteristics that influence program satisfaction.  It may be 

necessary to consider conducting more specific focus groups for this subscale.  

Reliability for both Factors in this subscale was just below .70.  More items or rewording 

of already-existing items may be needed to increase the reliability of the subscale.   

 The fourth GSBI subscale, use of services, was more complicated than the first 

three subscales.  Modifications were required to make the three factor model fit.  The 

original model hypothesized three factors representing, administrative, procedural, and 

academic services.  The modifications make interpretation of the resulting factors much 

more difficult.  This is not surprising given the caution by Devellis (2003) that naming a 

factor does not imply validity.   

 GSBI-subscale models provided no surprises, although some items were removed 

before or during CFA.  Further piloting of the GSBI should consider rewriting these 
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items and examining their importance for the prediction of satisfaction.  The current 

study is not the end state of the GSBI.  Further modifications and piloting are necessary 

before the GSBI can be used for its intended purposes.   

Evidence of Convergent Validity 

 Evidence of convergent validity was gathered vis-à-vis the RESPONSIBILITY-

SHOULD scale.  High scores on the RESPONSIBILITY-SHOULD scale indicated that 

students’ believed that the university should be responsible for completing crucial tasks 

associated with the degree program and theses/dissertations.  In sum, students with high 

scores on the RESPONSIBILITY-SHOULD felt very little personal obligation for events 

that were crucial to obtaining the graduate degree.  These scores were directly and 

negatively related to GSBI-Satisfaction.  This would make sense if it is assumed that 

students with high RESPONSIBILITY-SHOULD scores have external loci of control.   

 It would be interesting to administer the RESPONSIBILITY-SHOULD inventory 

to student-faculty dyads.  It is probable that faculty would score much lower than 

students on this inventory.  If this were the case, then students’ low satisfaction in 

relation to the RESPONSIBILITY-SHOULD are actually functions of mismatches 

between their expectations and the expectations of the degree program (i.e. faculty). 

This should be the focus of future research as it is beyond the scope of the current study. 

Evidence of Discriminant Validity 

 The R-COPE was intended for use as evidence of discriminant validity.  The R-

COPE contained a series of statements regarding activities that people engage in to deal 

with major life stressors.  In the R-COPE, the major stressors being coped with are not 

specified.  Therefore, it is much harder to distinguish between approach and avoidance 
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behaviors related to a specific stressor such as graduate school.  Given that 

presupposition, the R-COPE was not expected to be related to GSBI scores nor was the 

R-COPE expected to predict graduate degree program satisfaction.  While GSBI-Stress, 

Negative Influential Individual, and Use of Services scores were correlated to R-COPE 

scores, Satisfaction scores were not linked to the R-COPE.  This is an interesting finding 

that needs to be explored in more detail in future research.  It is possible that the link 

between coping strategies and locus of control is at the heart of these relationships.  For 

instance, an individual with an internal locus of control may be likely to engage in a high 

degree of coping behaviors.  In addition, use of university, college, and program services 

may be one method of coping with the stressors associated with graduate degree pursuit. 

 Evidence for the validity of the GSBI can also be garnered from the fact that none 

of the subscale scores that correlated to the R-COPE were directly linked to GSBI-

Satisfaction scores.  This finding further supports the notion that the subscales correlated 

to R-COPE represent different methods of coping with graduate degree program 

stressors.  For instance, placing blame on a negatively influential individual may be a 

way of maintaining one’s self esteem, and consequently motivation, to persist toward the 

degree.  As previously suggested, students may tap university resources and services as a 

way of removing stressors in the form of obstacles to completing the degree.  Finally, the 

correlation between R-COPE and GSBI-Stress subscale scores was not surprising.  The 

Stress subscale was meant to tap students’ specific behavioral responses to major degree 

program stressors.  Many of the items in this subscale resembled items from the R-COPE, 

but with more specificity.  The inclusion of a Stress subscale in the GSBI was meant to 

eliminate the possibility that satisfaction was a direct relationship between the 
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environment and students’ emotional responses.  The fact that Stress subscale scores 

were not correlated to Satisfaction subscale scores eliminated this possibility.  The 

underlying theoretical explanation that was used in this study was that students’ degree 

program satisfaction was determined by a self-agentic process in which the individual 

interacts with the environment through emotional and behavioral acts.  This is in contrast 

to a situation in which the individual is constantly reacting and therefore has no power to 

alter the actual environment.  

Group Invariance of Models 

 The current study used a stratified random sampling method.  The strata included 

degree type (masters vs. doctorate), discipline type (hard vs. soft), and gender.  No 

significant differences were found in goodness-of-fit of models by degree type.  On the 

other hand, examination of subscale models by discipline identified one discrepancy: the 

program situations model.  In this case, respondents enrolled in a soft discipline degree 

program had higher mean scores on the items staff help and sense of support as compared 

to respondents enrolled in hard discipline degree programs.  Additionally, the model that 

fit the data for hard disciplines only included staff help and sense of support in Factor 1, 

whereas the model for soft disciplines included both those items plus committee 

infighting and resource disputes.  Cronbach’s alpha reliability coefficient indicated poor 

reliability of Factor 1 for the hard disciplines, whereas reliability for Factor 1 was 

acceptable for the soft disciplines.  This discrepancy is no doubt due to the discrepancy in 

the models for Factor 1.  Both hard and soft disciplines included the same three items for 

Factor 2: committee infighting, resources disputes, and lack of collegiality.  Respondents 
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in both the hard and the soft disciplines had similar mean scores and identical reliability 

coefficients on the items in Factor 2.     

 Another group difference was found in the case of gender scores on the positive 

influence.  While the Factors for both models included the same items, mean scores an all 

items in this subscale were higher for men than for women.  Additionally, the reliability 

coefficient for Factor 2 was higher for men than for women.  Unfortunately, none of the 

reliability coefficients were within acceptable ranges, suggesting that this subscale is not 

a good measure to use for investigating gender effects on graduate degree persistence. 

 The third and final group difference also involved gender.  In this case, the 

subscale, Use of Services, identified a good fit of the modified model for men.  On the 

other hand, no modifications of the model were sufficient to fit the data for women with 

regards to this subscale.  Examination of group means for the items may shed light on 

this finding.  For instance, women indicated higher average use of student health and 

student business services as compared to their male counterparts.   On the other hand, 

men indicated using the services of program staff more than their female counterparts.   

In addition, women used graduate advising and thesis/dissertation auditing services much 

more than did their male colleagues.  These discrepancies suggest that women were more 

likely to use health, financial, and social helping services, whereas male students were 

more confident asking program staff to do things for them.  These findings further 

support the need for separate questionnaires to investigate behaviors of male and female 

students. 

 Due to the discrepancies found in the current study, caution is advised in 

interpreting data from the GSBI with certain subgroups.  At this point the GSBI’s 
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development, it is best suited as a global measure for use by institutions to identify major 

problems and need for university-wide improvements in graduate education.  Further 

development of the GSBI may result in multiple versions, or different scoring procedures 

to account for group effects. 

GSBI Intended Purposes 

 As part of the specification of the GSBI, the hierarchy of importance for intended 

uses was identified.  This was determined through the purposes of funding received to 

conduct this study.  As originally described, funding was received from the Graduate 

School at Texas Tech University to discover the problems that graduate students may 

face as they pursue their degree.  The Graduate Schools main concern was to identify 

predictors of graduate degree program attrition.  Upon identification of these processes, 

the graduate school intended to use the GSBI to identify students/programs that require 

intervention.  This placed the need to understand graduate students behaviors/experiences 

that may distinguish between program satisfaction and program dissatisfaction at the top 

of the list of priorities for the current study.   Structural Equation Modeling did not 

identify good fit for the originally hypothesize model.  However, to simplified models 

were identified as good fits to the data.  The first model was adapted to account for the 

very nature of time order. Before one can act, the brain must respond to stimuli. There is 

always an immediate cognitive-emotional response which guides both our spontaneous 

behaviors and our cognitive plans for future behavior. In the undergraduate literature, 

satisfaction has been linked to students’ attrition. Attrition, the act of leaving a degree 

program without the degree, is a behavior.  Therefore, it makes sense for psychology that 

predicts one behavior (satisfaction) to also predict other behaviors. It's the old logical 



Allison Boroda, Texas Tech University, December 2007 

147 

thought excercise: If A (psychology) predicts B (behaviors), and C (satisfaction) is a B 

(or related to a B) then A predicts C.  

The second confirmed model was a lot more simplistic than had been hoped for. 

There are several reasons for this.  First, some of the items did not mutually exclude more 

than one categorization. For instance, some items were both psychological and 

behavioral, such as seeking guidance from other students. Additionally, quite a few of the 

environmental items could elicit emotional attributes such as with helpful staff, the 

positive and negative individual, and the amount of disputes over resources. When all 

three components (plus satisfaction) in the SEM were identified, condition codes kept 

occurring about linear dependence and a lot of scores crossed over to two or more factors. 

However, by removing items that loaded simultaneously on psychology, behavior, 

environment, and satisfaction, the picture became much clearer. The remaining items all 

loaded on both psychology and one other factor supporting the presupposition that 

responses to behavior and environment items were controlled by emotional 

considerations. When environment and subsequently behavior were removed the model 

fit increased and eliminated all the condition codes. This is strong support for the 

intuition about the role of psychology. The ultimate question then is, "Is it even possible 

to create an instrument that isolates pure cases of psychological, environmental, and 

behavioral influences on graduate students’ degree-seeking behaviors." Following this 

line of reasoning, do we really want to parse these three influences into pure measures if 

they are truly as intertwined in human decision making and choice behaviors as the 

development of this model suggests.  
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In addition to predicting graduate students’ satisfaction, the second most 

important use of the instrument is to target at-risk students for intervention.  For instance, 

departments can ask specific questions about students’ expectations and goals.  

Departments can also provide students with rich sources of information about the 

department culture including expectations for students, research interests and personality 

of faculty members, and general characteristics of the students that do well in the 

program.  The department can even provide pre-entry information about employment 

opportunities and potential pitfalls of the program.  The key point is that departments 

have a responsibility to provide students with reliable information about the program in 

order to reduce later attrition rates.   

The third use of the instrument was to identify program or university factors that 

need improvement.  The fourth purpose of the instrument was to provide a voice for 

graduate students was placed at the lowest level of importance.  None of these purposes 

were the goal of the current study.  As such, future research should focus on each of these 

purposes in the order of importance. 

Implications of the Current Study 

It was proposed that intervention during the self-reactive phase would most likely 

increase pro-active degree-pursuit behaviors.  Identification of theoretical explanations 

such as Social Cognitive Theory may provide future educators and administrators with 

effective tools to predict which students are likely to persist in the face of obstacles.  

Additionally, these tools may also allow graduate schools and individual doctoral 

programs to develop and initiate effective scaffolds to boost these behaviors.  
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More than anything else, the current study should become an impetus to further 

research.  Research is needed to more deeply explore group effects for hard vs. soft 

disciplines as well as for gender.  In addition, this study suggested that the 

RESPONSIBILITY-SHOULD inventory may have utility in identifying potential drop-

out students.  Studies examining the match between students’ and faculty’s scores on 

RESPONSIBILITY-SHOULD may provide a mismatch index.  This might provided 

specific programs with an end-of-the year evaluation tool to identify faculty-student 

mismatches and re-arrange advisors accordingly.  This could be one method of reducing 

the risk for attrition at the program level.   

The GSBI was developed to investigate graduate degree directed behaviors.  In a 

previous unpublished study, an inventory was generated to examine graduate degree 

directed behaviors and experiences in a group of students that had already completed the 

graduate degree program.  However, the participants in the previous study were likely to 

have difficulty with the complexity of the response task; students who had already 

completed the degree from as long as ten years prior to the study were likely to have 

difficulty accurately remembering their own behaviors, cognitions, and experiences.  In 

response to a response task that asked participants to report on processes they could not 

recall, respondents may have distorted their responses based upon their current successes 

and cognition.  Therefore, an inventory based on graduate students current degree seeking 

behaviors and experiences was more likely to tap into genuine predictors of satisfaction.   
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Limitations 

There were several limitations to the current theory.  The theory used in the 

current study was originally designed to measure abstract social and cognitive processes.  

In Chapter 1, it was pointed out that translation of theory into practical items for an 

inventory could be problematic in terms of mapping concepts onto operational 

definitions.   The need for model modifications during both the CFA’s and the Structural 

Equation Modeling processes suggest that there was some distortion in the translation to 

operational definitions.  

 Another limitation that was initially considered was the sample and sampling 

process.  The current study was constrained by the availability university students for 

sampling.  Due to time constraints and costs, only graduate students at one university 

were sampled.  In addition, the less than 17% response rates further limit the 

generalization of conclusions from this study.  This researcher cautions against applying 

the findings and conclusions of this study to students at other types of institutions. 

Suggestions for Educators and Administrators 

 The current study showed the importance of the psychological domain on 

graduate student’s experiences and behaviors.  Emotional attributes appeared to be the 

best predictor of satisfaction for the graduate students participating in this study.  

Educators should pay special attention to the emotional cues of students in higher 

education as these may be particularly useful clues to student’s satisfaction.  In previous 

research described within the literature review, satisfaction has been positively linked to 

degree persistence.  Therefore, faculty, staff and administrators that pick up on students’ 

negative emotional responses to the degree experience may be one step closer to pre-
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empting attrition.  In order to maximize on this potential, this researcher suggests that 

educators pay close attention to students’ responses within periodical informal discussion 

groups.  

 Perhaps one way for educators to ensure that graduate students have accurate 

belief systems and are satisfied with their graduate degree experiences is to engage 

incoming and continuing graduate students in a weekly required seminar including the 

participation of faculty, staff, and students within the program.  By ensuring that every 

member of the program meets at least once each week, the likelihood of identifying and 

ameliorating dissatisfaction with students increases.   
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Appendix C 

GSBI 

 
* Items marked with an asterisk were removed from the revised inventory based on 
results from the current study. 
 
You have been identified as a student currently pursuing a graduate education at 
Texas Tech University. The following items ask you to reflect on your feelings and 
behaviors that guide your pursuit of the degree.    Please remember that your 
responses will be kept anonymous and confidential.  
 
1. What do you see yourself doing in the next academic year?  Please check the 
answer that best describes your current plan.     
 (1)Attending the same graduate program 
 (2)Attending a different graduate program at the same university 
 (3)Attending a graduate program at a different university 
 (4)Not attending graduate school 
 (5)Not sure 
 
2. Do you have a thesis/dissertation requirement for graduation?   
____ (1)thesis/dissertation/creative activity ____(2)non-thesis/non-dissertation 
 
 

3. What graduate program are you in?  
 

 
 

 
4. When do you plan to graduate from this program (M M/YY)? 

______________ 
 
 

5.  Are you enrolled in a _____(1)Masters or  _____(2)Doctoral program? 
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5.  Position and title (NO NAMES PLEASE) of person who is CURRENTLY being 
most helpful to you as a graduate student? 
 
 
 

 
Not at all  1 2 3 4 5 6 7 Very Well 
 # Word Not at all                                                                  Very 

Well 
6 Judgmental 1 2 3 4 5 6 7 
7 Enthusiastic 1 2 3 4 5 6 7 
8 Dogmatic 1 2 3 4 5 6 7 
9 Respectful  1 2 3 4 5 6 7 
*10 Ethical 1 2 3 4 5 6 7 
11 Accommodating 1 2 3 4 5 6 7 
 
 
12: Position and title (NO NAMES PLEASE) of person who is CURRENTLY 
providing the most difficulty for you as a graduate student? 
 
 
 
 
Items 13-18:  For the person you marked as most difficult to you as a graduate 
student, please rate how well the following words describe that person’s interactions 
with you.  
Not at all  1 2 3 4 5 6 7 Very Well 
 # Word Not at all                                                                         Very Well
13 Moody 1 2 3 4 5 6 7 
14 Organized  1 2 3 4 5 6 7 
15 Overly 

Demanding 1 2 3 4 5 6 7 

16 Trustworthy  1 2 3 4 5 6 7 
17 Callous 1 2 3 4 5 6 7 
18 Knowledgeable 1 2 3 4 5 6 7 
 
 
 
 
 
 
 
 

Items 6-34:  For the person you marked as most helpful to you as a graduate student, 
please rate how well the following words describe that person’s interactions with you.
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Items 19-24:  Using the scale provided, please indicate how often the following 
situations occur in your Current graduate program: 
 
Never 1 2 3 4 5 6 7 Frequently
 
# Item Never  Frequently 
19 My committee members do not get along with each other. 1 2 3 4 5 6 7 
20 There is a lack of collegiality within my department/program. 1 2 3 4 5 6 7 
21 Staff goes out of their way to be helpful. 1 2 3 4 5 6 7 
*22 There are constant disputes over available resources. 1 2 3 4 5 6 7 
23 There is high faculty turnover within the department/program. 1 2 3 4 5 6 7 
*24 There is a sense of support within the department/program. 1 2 3 4 5 6 7 
 
 
 
 
 
 
 
 
 
Items 25-36:  Using the scale below, please indicate how frequently you use services 
from the following areas. 
 

Scale 
Never 1 2 3 4 5 6 7 Frequently

 
# Item N/A   Never             Frequently 
25 University -Library 0 1 2 3 4 5 6 7
*26 University - Technology  0 1 2 3 4 5 6 7
27 University -Student health services (i.e., health 

services, health insurance, etc.) 
0 1 2 3 4 5 6 7

28 University - Student Business Services 0 1 2 3 4 5 6 7
29 University - Financial Aid Services 0 1 2 3 4 5 6 7
30 College/Program - Staff 0 1 2 3 4 5 6 7
31 College/Program - Technology 0 1 2 3 4 5 6 7
32 College/Program - Graduate student advising 0 1 2 3 4 5 6 7
33 College/Program - Office space  0 1 2 3 4 5 6 7
34 College/Program - Printing and copying services 0 1 2 3 4 5 6 7
35 Graduate School - Degree plan & audit 

procedures 
0 1 2 3 4 5 6 7

*36 Graduate School - Thesis/dissertation/creative activity 
procedures 

0 1 2 3 4 5 6 7

Note: The N/A option is only available for item 36 to account for individuals who are 
non-thesis master’s students. 
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Items 37-62:  Using the scale below, please indicate how often you engage in the 
following activities as a way to deal with the different stressors of graduate school. 

Scale 
Never 1 2 3 4 5 6 7 Frequently

 
 
# Item Never          Frequently
*37. Needed extra time to complete your course 

requirements. 
1 2 3 4 5 6 7

*38. Participated in student clubs/groups 1 2 3 4 5 6 7
39. Sought personal counseling 1 2 3 4 5 6 7
*40. Communicated with your professors 1 2 3 4 5 6 7
41. Discussed academic materials with students outside of 

class 
1 2 3 4 5 6 7

*42. Worked on your own research project 1 2 3 4 5 6 7
43. Provided materials that did not reflect your best work 1 2 3 4 5 6 7
44. Sought advice/counseling from another graduate 

student 
1 2 3 4 5 6 7

45. Studied/worked on homework 1 2 3 4 5 6 7
*46. Tried to build a network of colleagues 1 2 3 4 5 6 7
*47. Disseminated your scholarly work 1 2 3 4 5 6 7
48. Attended and participated in professional conferences 1 2 3 4 5 6 7
49. Pursued professional career interests 1 2 3 4 5 6 7
*50. Socialized with friends 1 2 3 4 5 6 7
51. Exercised or played sports 1 2 3 4 5 6 7
52. Partied 1 2 3 4 5 6 7
*53. Watched TV/Movie 1 2 3 4 5 6 7
54. Performed household/childcare duties 1 2 3 4 5 6 7
*55. Read for pleasure 1 2 3 4 5 6 7
*56. Played video/computer games 1 2 3 4 5 6 7
*57. Prayed/meditated 1 2 3 4 5 6 7
58. Communicated via online social networks (myspace, 

Facebook, instant messenger, etc. . .) 
1 2 3 4 5 6 7
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Items 59-75:  The following items ask you to react to your current experiences as a 
graduate student; think about how these experiences impact the successful 
completion of your graduate degree.  Using the scale provided, please rate your 
satisfaction with the university and your graduate program on each of the aspects 
listed below.   

 
Very 

Dissatisfied 
1 2 3 4 5 6 7 Very 

Satisfied 
 
# Item         
59. Amount of Contact with Faculty 1 2 3 4 5 6 7
*60. Racial/Ethnic Diversity of Faculty and Students 1 2 3 4 5 6 7
*61. Interaction with fellow students 1 2 3 4 5 6 7
62. Relevance of Coursework to Career Plans 1 2 3 4 5 6 7
*63. Overall Quality of Instruction 1 2 3 4 5 6 7
*64. Respect for the expression of diverse beliefs/ideas 1 2 3 4 5 6 7
*65. Sense of community among graduate students 1 2 3 4 5 6 7
66. Quality of Interactions with Faculty 1 2 3 4 5 6 7
67. Quality of Academic Advising 1 2 3 4 5 6 7
68. Timeliness of course offerings 1 2 3 4 5 6 7
*69. Quality of Mentorship by other professionals 1 2 3 4 5 6 7
70. Opportunities for real-world applications 1 2 3 4 5 6 7
*71. Inclusion of graduate students in program activities 1 2 3 4 5 6 7
*72. Amount of available funding 1 2 3 4 5 6 7
*73. Program requirement flexibility 1 2 3 4 5 6 7
74. Prospective career opportunities 1 2 3 4 5 6 7
*75. Overall graduate school experience 1 2 3 4 5 6 7
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76.  Please describe some of the most significant POSITIVE aspects of your graduate 
degree experience that are fostering, facilitating, or enhancing your commitment 
to successful completion of your degree. 

 
 
 
 
 
 
 
 
 
 
 
 
 

77. Please describe some of the most significant NEGATIVE aspects of your 
graduate degree experience that are debilitating, hindering, or blocking your 
commitment to successful completion of your degree. 

 
 
 
 
 
 
 
 
 
 
 
 

78. If you were in a position to change your college/department, what would you do 
to improve your program?  
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Appendix D 

Responsibility Scale 

Directions: Please go through the scale twice.  For each item, circle the “x” that 
represents your impression of the current state of where responsibility rests (IS) for 
dissertation tasks and then go through the scale again and mark each item 
indicating your impression of where responsibility SHOULD BE. 
 
 
1. Responsibility for progressing through the dissertation/thesis/creative activity rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
2. Responsibility for scheduling student-advisor meetings rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
3. Responsibility for locating and acquiring relevant research materials relating to the 

dissertation/thesis/creative activity topic rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
4. Responsibility for selecting a dissertation/thesis/creative activity topic rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
5. Responsibility for submitting a protection of human subjects application rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
6. Responsibility for filing documents for graduation with the University Graduate Office 

rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
7. Responsibility for locating subjects (or sources) to provide data (or model) for the 

study/creative rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
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8. Responsibility for collecting the dissertation data/creative activity materials rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
9. Responsibility for analyzing the dissertation data/creative activity materials rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
10. Responsibility for interpreting the data/creative material rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
11. Responsibility for writing the chapters of the dissertation (or finalizing the appearance of 

the creative activity) rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
12. Responsibility for evaluating the presentation style of the chapters/creative activity rests 

with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
13. Responsibility for contacting experts whose background may contribute in some way to 

the dissertation/thesis problem or creative activity rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
14. Responsibility for scheduling the pace and time line for completion of the 

dissertation/thesis/creative activity rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
15. Responsibility for evaluating the content of the dissertation/thesis/creative activity rests 

with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
  
16. Responsibility for developing research/creative tools (computer, library, etc.) rests with: 
IS Student 1 2 3 4 5 6 7 University 
SHOULD BE Student 1 2 3 4 5 6 7 University 
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Appendix E 

Brief-Cope Inventory 

We are interested in how people respond when they confront difficult or stressful events 
in their graduate educations.  This questionnaire asks you to indicate what you have been 
doing and feeling, when you experience stressful events related to your graduate 
program.  Obviously, different graduate program events bring out somewhat different 
responses, but think about what you have been doing when you have been under a lot of 
stress as a graduate student. 
 
Then respond to each of the following items by selecting on number as your answer for 
each using the response choices listed just below.  Please try to respond to each item 
separately in your mind from each other item.  Choose your answers thoughtfully, and 
make your answers as true FOR YOU as a graduate student as you can.  Please answer 
every item.  There are no “right” or “wrong” answers, so choose the most accurate 
answer for YOU (as a graduate student)—not what you think “most graduate students” 
would say or do.  Indicate what YOU usually do when YOU experience a stressful event 
in your graduate program. 
 

1=I haven’t been doing this at all. 
2=I’ve been doing this a little bit. 
3=I’ve been doing this a medium amount. 
4=I’ve been doing this a lot. 
 
 

Item # Statement 1 2 3 4 
1 I’ve been turning to work or other activities to take my 

mind off of things. 1 2 3 4 

2 I’ve been concentrating my efforts on doing something 
about the situation I’m in. 1 2 3 4 

3 I’ve been saying to myself “this isn’t real.” 1 2 3 4 
4 I’ve been using alcohol or other drugs to make myself 

feel better. 1 2 3 4 

5 I’ve been getting emotional support from others. 1 2 3 4 
6 I’ve been giving up trying to deal with it. 1 2 3 4 
7 I’ve been taking action to try to make the situation 

better. 1 2 3 4 

8 I’ve been refusing to believe that it has happened. 1 2 3 4 
9 I’ve been saying things to let my unpleasant feelings 

escape. 1 2 3 4 

10 I’ve been getting help and advice from other people. 1 2 3 4 
11 I’ve been using alcohol or other drugs to help me get 

through it. 1 2 3 4 

12 I’ve been trying to see it in a different light, to make it 
seem more positive. 1 2 3 4 
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13 I’ve been criticizing myself. 1 2 3 4 
14 I’ve been trying to come up with a strategy about what 

to do. 1 2 3 4 

15 I’ve been getting comfort and understanding from 
someone. 1 2 3 4 

16 I’ve been giving up the attempt to cope. 1 2 3 4 
17 I’ve been looking for something good in what is 

happening. 1 2 3 4 

18 I’ve been making jokes about it. 1 2 3 4 
19 I’ve been doing something to think about it less, such 

as going to movies, watching TV, reading, 
daydreaming, sleeping, or shopping. 

1 2 3 4 

20 I’ve been accepting the reality of the fact that it has 
happened. 1 2 3 4 

21 I’ve been expressing my negative feelings. 1 2 3 4 
22 I’ve been trying to find comfort in my religion or 

spiritual beliefs. 1 2 3 4 

23 I’ve been trying to get advice or help from other people 
about what to do. 1 2 3 4 

24 I’ve been learning to live with it. 1 2 3 4 
25 I’ve been thinking hard about what steps to take. 1 2 3 4 
26 I’ve been blaming myself for things that happened. 1 2 3 4 
27 I’ve been praying or meditating. 1 2 3 4 
28 I’ve been making fun of the situation. 1 2 3 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


