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Abstract 

Whether studying physical sciences, social sciences, engineering, mathematics, 

humanities, or education, approximately one in every two doctoral students fail to persist 

to degree completion (Bowen & Rudenstine, 1992; Lovitts, 2001; Tinto, 2012). A 

quantitative comparative study focused on two populations; students currently enrolled in 

the professional doctorate EdD program and former EdD students, including students 

who started but did not finish the program. Research-based variables, characterized as 

personal and program factors driving doctoral student attrition, were tested for 

significance. The participation criteria defined at least 80% of the program’s course 

content in totality was or is currently delivered online from a university offering the 

professional EdD degree, including affiliation with the Carnegie Project on the Education 

Doctorate (Allen & Seaman, 2015; Rockinson-Szapkiw et al., 2019). About half of the 

survey respondents attended an EdD program affiliated with the Carnegie Project on the 

Education Doctorate (CPED). In contrast, the other half attended an EdD program with 

no affiliation with CPED. The Community of Inquiry for Online Learning comprised four 

elements, teaching presence, social presence, cognitive presence, and emotional presence, 

and was the study’s theoretical framework. A total of [n = 725] individuals responded to 

surveys, which yielded a sample size of [n = 475] usable responses from former and 

current EdD students. The data from 30 former students, who did not persist, was 

analyzed for comparative purposes. Survey respondents represented a diverse population 

of age, gender, ethnicity, and marital status, attending public, private, and for-profit 

colleges and universities from geographic locations throughout the United States. The 

independent variable for all but the last of 16 hypothesis tests were current and former 
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EdD students. The dependent variables were the personal and program factors. Five 

hypothesis tests included the effect of a moderating or second independent variable to 

reveal differences between the primary independent and dependent variables. The last 

hypothesis test compared time-to-degree between former students who attended an EdD 

program affiliated with the CPED and students who attended an EdD program with no 

affiliation with CPED. Within the 16 statements of hypothesis were 32 sub-hypotheses 

tests, of which the results indicated 19 were significant.  
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Chapter One: Introduction 

Historical Background of the Professional Education Doctorate 

 The roots of higher education in the United States began in the 17th century. 

Harvard University was the first institution of higher education, established in 1636 at 

Massachusetts Bay Colony, to students from prosperous families preparing to enter the 

clergy (Watts, 2015). Johns Hopkins University established the first PhD degree in 1876 

(Bowen & Rudenstine, 1992). Doctoral programs in the United States provided future 

scholars with the opportunity to develop research skills across diverse fields. However, 

two options existed for students pursuing a terminal degree in education. Columbia 

University’s Teaching College and Harvard University established the Doctor of 

Philosophy (PhD) for educators in 1893 and the Doctor of Education (EdD) in 1920, 

respectively (Cremin, 1978). Toma (2002) claimed, “the ideal [situation] is that there is a 

clear difference between the two degrees, the EdD, develops researching professionals, 

while the other [the PhD] trains professional researchers” (p. 3). Through research 

training, PhD students added to the body of knowledge in a selected field of study, and 

education professionals enrolled in EdD programs applied research-based methods to 

solve problems of practice (Friel, 2019; Mansfield & Stacy, 2017). Cremin (1978) found 

both PhD and EdD degrees had similarities–curriculum, thesis topics, and dissertation. 

Costley and Lester (2011) asserted the professional doctorate program, in contrast to a 

research-based doctorate, created an original contribution to the profession, demonstrated 

innovation, solved a complex problem, and then shared the study findings with other 

practitioners for potential implementation. Costley and Lester (2011) also asserted the 
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importance of sharing best practices and lessons learned from scholarly work to reach a 

broader audience than an organization or community of practice. 

 More recently, at the turn of the 21st century, with the proliferation of technology 

and internet connectivity, online or e-learning increased accessibility to undergraduate 

and graduate students, providing flexibility to working professionals (Allen & Seaman, 

2015; Palvia et al., 2018). As a result, doctoral programs, traditionally taught face-to-face 

on college campuses, began to migrate courses and entire programs online to 

accommodate busy professional practitioners, who, in addition to work responsibilities, 

were also balancing family obligations (Fuller et al., 2014). The Carnegie Project on the 

Education Doctorate (CPED), established in 2007 with a consortium of 25 universities (p. 

6), provided a framework for educators to prepare EdD students with the skills, tools, and 

knowledge to solve complex problems of practice facing education in the 21st century 

(CPED, 2021b; Storey et al., 2015). The CPED (2021b) stated, “a Problem of Practice is 

a persistent, contextualized, and specific issue embedded in the work of a professional 

practitioner, the addressing of which has the potential to result in improved 

understanding, experience, and outcomes” (para. 11).   

Statement of the Problem 

 The significant problem related to doctoral student persistence was approximately 

half of all students who began doctoral programs did not complete the degree (Bowen & 

Rudenstine, 1992; Tinto, 1993/2012). Walker et al. (2008) claimed for PhD students, 

“estimates range from 20 percent to nearly 70 percent depending on [the] discipline” (p. 

17). Holmes et al. (2018) asserted, “the pursuit of the doctorate is not for the weak and 

unmotivated” (p. 2). The high attrition rate was inclusive of Science, Mathematics, 
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Engineering, and Technology (STEM) fields of study pursuing doctoral degrees and non-

STEM fields of study, such as Social Sciences and Education (Bowen & Rudenstine, 

1992; Tinto, 1993/2012, Ross, 2009; Walker et al., 2008). The critical question was why 

such a large percentage of people, who previously demonstrated a track record of 

academic aptitude and success in baccalaureate and master’s degree programs, started 

doctoral program studies and then failed to persist to degree completion (Gittings et al., 

2018; Klocko et al., 2015). Lovitts (2001) conducted a study of [n = 816] PhD students 

who did and did not complete doctoral studies through a lens from the doctoral programs’ 

perspective, asserting failure to solve the doctoral attrition problem put universities or 

university doctoral programs at risk of existence during periods of economic downturns 

or uncertainty. Furthermore, not solving the problems was losing intellectual capital to 

the professoriate and the labor markets. The cost to the students was devasting, 

demoralizing, and potentially compounded by the burden of financial debt (Lovitts, 

2001). 

Purpose of the Study 

 The purpose of the dissertation study was twofold. The first objective was to 

establish persistence factors related to attrition and inform an emerging three-year online, 

cohort-based Leadership EdD program at a private U.S. Midwest university with best 

practices and lessons learned to meet future scholar-practitioner needs. The second 

objective was to perform a quantitative comparative analysis using researched variables 

between students who completed the EdD with EdD students currently enrolled to assess 

the extent to which differences existed between the two populations. 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

4 

 The dissertation study differed from previous dissertations and scholarly works, 

utilizing the Community of Inquiry (CoI) for Online Learning theoretical framework 

(Garrison, 2017; Rienties & Alden Rivers, 2014) and CoI survey instruments (Arbaugh et 

al., 2008; Cleveland-Innes & Campbell, 2012). The researcher found no evidence of prior 

studies using the CoI framework to compare former and current EdD students using 

research-based persistence factors associated with the professional education doctorate. 

Furthermore, no evidence existed of previous studies testing affiliation with Carnegie 

Project on the Education Doctorate as a moderating variable.  

Rationale 

 The literature review revealed many reasons why doctoral students did not finish 

doctoral programs. One common theme was after doctoral students completed the 

program’s structured coursework phase, many students struggled in the program’s 

independent dissertation phase (Ames et al., 2018; Lowery et al., 2018; Maul et al., 2018; 

Spronken-Smith, 2018). At the time of the study, a private Midwest University in the 

United States planned to launch a three-year online, cohort-based Leadership EdD. The 

professional doctorate program focused on developing educational leaders into scholar-

practitioners who exhibited the knowledge and skills to create transformational change on 

relevant issues facing education. The university’s current EdD program, established in 

2007, held traditional on-campus, hybrid, or a blend of face-to-face and online classes, 

and online courses. The program also required passing a comprehensive examination 

upon completing coursework and writing and defending a five-chapter dissertation.    
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The Research Participants 

 The research participants came from two populations: (1) former EdD students 

and (2) current EdD students from universities offering an online EdD program, whether 

students completed the degree requirements or not. Allen and Seaman (2015) defined the 

criteria for an online course as having at least 80% of the course content delivered online 

(p. 7). In contrast, a blended/ hybrid course combined face-to-face and online instruction, 

which comprised 30 to 79% online content (Allen & Seaman, 2015). Rockinson-Szapkiw 

et al. (2019), who conducted a study of [n = 232] EdD students, expanded the online 

definition from course-level to program-level by defining “participation in a program in 

which 80% of course work is taken online” (p. 318). Student respondents were 

demographically diverse through the data collection process and attended small and large 

public, private, and for-profit colleges and universities. Universities and social media 

groups selected for surveying included but were not limited to those affiliated with the 

Carnegie Project on the Education Doctorate (CPED), whose membership included 

online doctoral programs. At the time of the study, the Carnegie Project on the Education 

Doctorate (CPED) consisted of a consortium of over 100 universities, some of which 

were sources of student survey data. The Carnegie Project on the Education Doctorate 

(CPED) mission provided a venue where participating universities discussed and shared 

best practices and lessons learned about how best to prepare doctoral students to become 

scholar-practitioners while consciously promoting social justice, diversity, and inclusion 

(CPED, 2021b). Thus, the participation criteria defined at least 80% of the program’s 

course content in totality was or is delivered online from a university offering the 
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professional EdD degree, including affiliation with the Carnegie Project on the Education 

Doctorate (Allen & Seaman, 2015; Rockinson-Szapkiw et al., 2019).  

Research Questions 

Research Question 1: To what extent do the personal factors differ between 

former and current students? 

Research Question 2: To what extent do the program factors differ between 

former and current students? 

Research Question 3: To what extent do the program factors differ between 

former and current students with regard to attending a university affiliated with the 

Carnegie Project on the Education Doctorate? 

Research Question 4: To what extent do the Community of Inquiry presences 

differ between former and current students with regard to participation in a cohort group? 

Research Question 5: To what extent does Time-to-Degree differ between former 

students who attended an EdD program affiliated with the Carnegie Project on the 

Education Doctorate and students who attended an EdD program with no affiliation with 

CPED? 

Null Hypothesis Statements 

Null Hypothesis 1: There is no difference between the population of former and 

current EdD students’ age during doctorate program studies. 

Null Hypothesis 2: There is no difference between the population of former and 

current EdD students’ gender during doctorate program studies. 

Null Hypothesis 3: There is no difference between the population of former and 

current EdD students’ ethnicity during doctorate program studies. 
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Null Hypothesis 4: There is no difference between the population of former and 

current EdD students’ marital status during doctorate program studies. 

Null Hypothesis 5: There is no difference between the population of former and 

current EdD students’ number of children/ dependents during doctorate program studies. 

Null Hypothesis 6: There is no difference between the population of former and 

current EdD students’ work-life-study balance during doctorate program studies. 

Null Hypothesis 7: There is no difference between the population of former and 

current EdD students’ who attended a program orientation during doctorate program 

studies. 

Null Hypothesis 8: There is no difference between the population of former and 

current EdD students’ level of social presence, cognitive presence, teaching presence, and 

emotional presence during doctoral program studies. 

Null Hypothesis 9: There is no difference between the population of former and 

current EdD students’ relationship with the dissertation chair during doctoral program 

studies. 

Null Hypothesis 10: There is no difference between the population of former and 

current EdD students’ participating in a cohort group during doctoral program studies. 

Null Hypothesis 11: The relationship between the population of former and 

current students who attended a program orientation during doctorate program studies is 

independent of students affiliated with the Carnegie Project on the Education Doctorate 

and students who attended an EdD program with no affiliation with CPED.  

Null Hypothesis 12: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 
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emotional presence during doctoral program studies were independent of students who 

attended an EdD program affiliated with the Carnegie Project on the Education Doctorate 

and students who attended an EdD program with no affiliation with CPED.  

Null Hypothesis 13: The relationship between the population of former and 

current students’ relationship with the dissertation chair during doctoral program studies 

was independent of students who attended an EdD program affiliated with the Carnegie 

Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED.  

Null Hypothesis 14: The relationship between the population of former and 

current students participating in a cohort group during doctoral program studies is 

independent of students who attended an EdD program affiliated with the Carnegie 

Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED.  

Null Hypothesis 15: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 

emotional presence during doctoral program studies were independent of EdD students 

who students participated in a cohort group. 

Null Hypothesis 16: There is no difference in time-to-degree between former 

students who attended an EdD program affiliated with the Carnegie Project on the 

Education Doctorate and students who attended an EdD program with no affiliation with 

CPED.  
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Methodology 

 Quantitative methods addressed the research questions and hypotheses statements 

by analyzing the personal and program factors identified through the literature review 

process. The personal factors consisted of demographic information: age, gender, 

ethnicity, marital status, and children (Castelló et al., 2017; Gittings et al., 2018; Nettles 

& Millett, 2006; Ploskonka, 1993; Rankin & Garvey, 2015; Rockinson-Szapkiw et al., 

2019). Three survey questions captured the extent to which scholar-practitioners balanced 

work, school, and family obligations (Ayaduri, 2018; Rockinson-Szapkiw et al., 2019). 

The program factors also included measures of social, cognitive, teaching, and emotional 

presence, defined by the Community of Inquiry 40-question survey instrument (Arbaugh 

et al., 2008; Cleveland-Innes & Campbell, 2012). The program factors also consisted of 

students attending a program orientation, being part of a cohort group, and the extent to 

which students were satisfied with the dissertation chair relationship (Berry, 2017; 

Gittings et al., 2018; Lim et al., 2019; Motte, 2019; Rockinson-Szapkiw et al., 2019; 

Santicola, 2013; Sverdlik et al., 2018). Also, a time-to-degree completion comparison, 

between students attending an EdD program affiliated with CPED and students who 

attended an EdD program with no affiliation to CPED, was analyzed (Bowen & 

Rudenstine, 1992; National Science Foundation, 2019; Sowell et al., 2015). 

  Two survey instruments, a 28-question survey instrument for current EdD 

students and a 42-question survey for former students, collected the data anonymously, 

using the Qualtrics platform (see Appendix A & Appendix B). The former student survey 

collected additional data to understand the reasons students dropped out of the EdD 

program. The Survey Research Information Sheet was the first question in both former 
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and current EdD student surveys, included informed consent verification by each survey 

participant (see Appendix C). A simple random sample, which “is one in which each and 

every member of the population has an equal and independent chance of being selected” 

(Fraenkel et al. 2012, p. 94), was used for the study. The Deans of Education distributed 

the surveys to former and current student populations, the independent variables 

representing the stratification, choosing to respond or not (see Appendix D). The initial 

IRB proposal identified 36 universities meeting the study’s 80% online criteria. The most 

significant risk to the study was not meeting the desired sample size for the current and 

former student populations, including former students who did not persist to degree 

completion, which was a hard-to-reach population.   

  To achieve the desired sample sizes from the different populations of students, 

three additional IRB modifications, processed between late September and mid-October 

2020, increased the number of universities contacted from 36 to 44. Also, the 

modifications addressed the Deans’ or designees’ request to distribute the survey to 

willing participants through course management systems or email, eliminating privacy 

concerns. While the three IRB modifications helped increase the sample size, the number 

of former students who did not persist through degree completion remained low. 

Therefore, two more modifications, processed to access social media sites, LinkedIn and 

Facebook, split the social media communication script into two, current students and 

former students. (see Appendix E & Appendix F). Gittings et al. (2018), Cleveland-Innes 

& Campbell (2012), and J. Taylor (personal communication, September 2, 2020) 

permitted either the use of and modification to existing instruments or questions (see 

Appendix G). The population of students responding to the survey attended about 70 
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small and large public, private, and for-profit universities, over 20 of which were CPED 

member institutions. Collectively, students responded from higher education institutions 

located in more than 30 states. 

Definition of Terms 

Asynchronous learning: “The flexibility provided by a course that is accessible 24 

hours a day and provides more flexibility in terms of participation” (Allen et al., 2019, p. 

125).  

Attrition: “Generally refers to the failure of a student who has been enrolled to 

continue her or his studies; that is, the student has dropped out of the program” (Isaac, 

1993, p. 15). 

Blended Online Learning: “Combined asynchronous-mode learning environment 

(i.e., a web-based course) and synchronous-mode learning environment (i.e., a course 

offered in real-time via a “virtual classroom”), resulting in a completely online learning 

environment” (Power & Vaughan, 2010. p. 22). 

Carnegie Project on the Education Doctorate (CPED): “A consortium of over 

100 colleges and schools of education across the U.S. and Canada, [who] have committed 

to work together” to critically examine and evaluate the professional doctorate (EdD) 

through meaningful discourse (CPED, 2021a, para. 1). 

 Constructivist learning: “emphasized a learner-centered teaching environment, 

where the learner remains self-directed while collaborating with mentor [e.g., instructor] 

and peers [e.g., cohort]” (Franco & DeLuca, 2019, p. 25).  
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Critical friends: A concept “fostering trust among students, faculty, and 

stakeholders as they contribute to constructive dialogue that provides the basis for 

continuous improvement” (Story, 2016, p. 3). 

Cronbach’s alpha: “A formula that provides an estimate of the reliability of a 

homogeneous test or an estimate of the reliability of each dimension in a 

multidimensional test” (Johnson & Christensen, 2017, pp. 167–168). 

Degree Completion: “The ultimate formal educational goal of the graduate 

student is to complete a degree” (Isaac, 1993, p. 16). 

Distance Education: “The methodology of structuring courses and managing 

dialogue between teacher and learner to bridge the gaps through communications 

technology” (Moore, 2019, p. 34). 

E-Learning: “The utilization of electronically mediated asynchronous and 

synchronous communication for the purpose of thinking and learning collaboratively” 

(Garrison, 2017, p. 2). 

Entering cohort: “Refers to a group of degree-seeking students who begin their 

graduate programs at roughly the same time [such as the same year]” (Isaac, 1993, p.14). 

Factor Analysis: “Refers to a group of related analytical methods, in which 

researchers evaluate whether the scores on a set of individual measured X variables can 

be explained by a small[er] number of latent variables or factors” (Warner, 2013, p. 829). 

Multiple Imputation: “Is a statistical technique designed to take advantage of the 

flexibility in modern computing to handle missing data” (Rubin, 1987, p. vii). 

Online learning: Allen and Seaman (2015) defined an online course as having “at 

least 80% of the course content delivered online” (p. 7).  
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Paralanguage: In an asynchronous learning environment, the use of emoticons or 

emojis were non-verbal cues to increase social presence (Gordon, 2017). 

Problem of Practice: “A persistent, contextualized, and specific issue embedded 

in the work of a professional practitioner, the addressing of which has the potential to 

result in improved understanding, experience, and outcomes” (CPED, 2021b, para. 11). 

Regression Model: A mathematical method that measured the relationship 

between a dependent variable and one or more independent variables (McClave & 

Sincich, 2017). 

Retention: “The rate at which students persist in their educational program at an 

institution, expressed as a percentage” (National Center for Education Statistics, 2020, 

para. 1). Retention “generally refers to a student’s continued enrollment. Retained 

students have not yet completed their studies, although students who received a degree 

can be counted as retained” (Isaac, 1993, p. 15).  

Stop-out: “Students who interrupt their doctoral studies but return and ultimately 

attain their degree” (Nettles & Millett, 2006, p. 121). 

Synchronous learning: A course that “requires a commitment to particular days, 

and specific times, when all students must access the course content to permit exercises 

to proceed” (Allen et al., 2019, p. 125). 

The Community of Inquiry (CoI) Framework: “A generic and coherent structure 

of a transactional educational experience whose core function is to manage and monitor 

the dynamic for thinking and learning collaboratively” (Garrison, 2017, p. 24). 
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The Community of Inquiry for Online Learning: The Community of Inquiry 

Framework, adapted “by adding emotional presence” (Rienties & Alden Rivers, 2014, p. 

6) 

Limitations 

 In mid-October 2020, correspondence from a former student of one of the 

participating universities signaled the university’s EdD program did not meet the 80% 

online course content criteria. The university EdD program administrator stated, “the 

program has always been a distance program, combination of F2F [face-to-face] and 

online/distance coursework” (University EdD program administrator, personal 

communication, October 14, 2020). Through additional communication, the administrator 

stated the university had “a different definition here of distance/online so unfortunately, 

we do not meet the 80% of the curriculum is delivered online” criteria (University EdD 

program administrator, personal communication, October 14, 2020). To quantify the 

limitation, a university director of online education claimed the university followed the 

Higher Learning Commission’s [HLC] definition of distance education as: 

Programs as those in which 50% or more of the required courses may be taken as 

distance delivered courses (75% + of instruction and interaction occurs via 

electronic communication, correspondence, or equivalent mechanisms, with the 

faculty and students physically separated from each other). The university 

expands the [Higher Learning Commission] HLC definition to include programs 

delivered in nontraditional or atypical formats to reach working professionals. 

(Western Cooperative for Education Telecommunication, 2015, para. 1) 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

15 

Limitations for underlying assumptions associated with statistical testing, such as 

normality of data distributions and presence of outliers are documented in Chapter Four. 

Summary  

 The dissertation study identified statistically significant factors related to EdD 

doctoral student attrition. Chapter One provided contextual information for the 

dissertation study, which included the study objectives for a three-year online EdD 

program to develop scholar-practitioners to solve challenging and complex issues facing 

education. Through a literature review, doctoral program attrition was approximately 

50% on average, ranging from 20% to 70% depending on fields of study (Bowen & 

Rudenstine, 1992; Lovitts, 2001; Terrell et al., 2016; Tinto, 1993/2012; Walker, 2008). 

The research design, addressed by quantitative methods, comprised five research 

questions and 16 hypothesis statements, which defined the factors driving high doctoral 

student attrition rates. Within some of the statements of hypothesis included sub-

hypotheses statements.  

 Chapter Two examined the personal and program factors related to doctoral 

student attrition, leveraging e-learning based curriculum and delivered by engaged 

faculty through a learning management system. The Community of Inquiry for Online 

Learning, used as the theoretical framework for the study, focused on specific practices 

characterized by teaching, social, cognitive, and emotional presence in an e-learning 

environment (Rienties & Alden Rivers, 2014). The literature review concluded with the 

personal and program factors driving students’ persistence to degree completion. 

Understanding the factors related to high attrition rates informed best practices and 
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lessons learned to support the private Midwest’s university’s online Leadership EdD 

doctoral program and potentially other EdD programs across the United States. 
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Chapter Two: The Literature Review 

Introduction  

 Multiple researchers studied and quantified the doctoral persistence problem 

(Bowen & Rudenstine, 1992; Nettles & Millett, 2006; Ross, 2009; Terrell, 2016; Tinto, 

1993/2012; Walker, 2008). With only about half of students persisting to completion 

across multiple academic fields, the study focused on the professional education 

doctorate (EdD) in the context of the degree’s origins, evolution, contribution to society, 

and persistence factors. The study’s theoretical framework was the Community of Inquiry 

(CoI) for Online Learning (Garrison et al., 2000; Rienties & Alden Rivers, 2014). The 

CoI for Online Learning was foundational for creating a productive online learning 

environment through meaningful discourse, reflexivity, and critically thinking about and 

solving educational leadership challenges. Also, the Carnegie Project on the Education 

Doctorate Consortium, since 2007, examined EdD best practices to develop scholar-

practitioners in education and related fields capable of solving real-world and relevant 

problems of practice and implementing solutions leading to change (CPED, 2021).     

 The literature review included EdD and PhD studies with particular attention 

applied to EdD programs. The use of literature written no earlier than 2016 to build new 

knowledge was the goal. However, selective research sources, written before 2016, 

deemed foundational and relevant to doctoral degree persistence, were included in the 

Literature Review.  

The History of Doctoral Student Persistence  

 Tinto (1993/2012) claimed approximately 50% of all doctoral students failed to 

complete the doctoral programs (p. 230). Bowen and Rudenstine (1992) conducted a 
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study collecting data “between 1967 and 1976, [with] over 13,000 students enrolled in 

PhD programs in the six specific fields [the humanities, economics, and political 

sciences, the social sciences, and mathematics and physics, the natural sciences]” in the 

university data set (p. 124). The completion rates, which excluded professional 

doctorates, ranged between 50%–65% (Bowen & Rudenstine, 1992, p. 124). Nettles and 

Millett (2006) conducted a stratified sample of 9,036 doctoral students from 21 

universities and 11 fields of study between 1997 and 2001 (p. 41) and found on average, 

62% completed doctoral studies with the remaining 38% unknown due to the study’s 

conclusion (p. 121). Nettles and Millett (2006) claimed approximately 54% women and 

49% of men in education completed the degree by 2001, respectively (p. 131). Walker et 

al. (2008) also claimed, “about half of today’s doctoral students are lost to attrition–and 

in some programs, the numbers are higher yet” (p. 2), with ranges estimated between 20 

to 70%, with differences attributed to the field of study and setting (p. 17). For example, 

Terrell et al. (2016) asserted, attrition in “an information-systems limited-residency 

[PhD] doctoral program” was between 60% and 70% (p. 151). Ross (2009) conducted a 

study of 198 students in an executive leadership, cohort, and residency-based doctoral 

program between 1990 and 2006 and found 45.9% of students completed the EdD. At the 

study’s conclusion, 34.3% of students were still working toward degree completion, and 

11% left the doctoral program, choosing either a master’s degree or Educational 

Specialists certificate, and 9% dropped out (Ross, 2009, p. 76). 

 The retention of doctoral students, which expanded beyond the United States 

borders, was a multidimensional problem observed across higher education institutions 

worldwide (Ames et al., 2018; Castelló et al., 2017). Compounding the situation to 
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understanding the causes of attrition was national-level data collection organizations did 

not often separate education data between PhD and EdD students. As an example, K. 

Kang (personal communication, January 06, 2021) asserted, “only a small number of 

research-oriented education doctorate EdD recipients were included in the SED [Survey 

of Earned Doctorates].” Also, scholars, such as Bowen & Rudenstine (1992) and Nettles 

& Millett (2006), studied doctoral retention, attrition, and persistence focused on the 

PhD, not the professional doctorates such as the EdD.  

 While the roots of doctoral degree programs in the United States traced back to 

the latter half of the 19th century, the tracking of doctoral student progression did not 

begin until the early 20th century (Bowen & Rudenstine, 1992; Cremin, 1978). Isaac 

(1993) found a plethora of information on undergraduate students. Unfortunately, 

graduate-level details on retention and attrition were not available (Isaac, 1993), noting 

complexities in defining retention rates when students drop out, then returning to finish. 

Ploskonka (1993) claimed the National Research Council (NRC), since 1958, collected 

and distributed survey data, working together with graduate deans of accredited 

institutions of higher education. Deans provided data such as demographics and 

background characteristics (e.g., birthplace, national origin, marital status, and the 

number of dependents). Between the mid-1920s and 1957, agencies collected data on 

students who only completed doctoral studies, thus limiting completion rate data and 

other predictive measures (Bowen & Rudenstine, 1992). Additionally, Bowen and 

Rudenstine (1992) claimed the National Research Council data, utilized by institutions, 

performed different analyses for decision-making, including doctoral student predictions, 

such as time-to-degree completion.  
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 Starting in the latter half of the 20th century, other government and non-profits 

organizations provided data and information to colleges and universities. The National 

Science Foundation (2020), through an annual Survey of Earned Doctorates census 

beginning in 1957, collected comprehensive data on doctoral student graduate 

characteristics; demographics, educational history, and post-graduate plans, including 

time-to-degree completion trends. The Integrated Postsecondary Education Data System 

(IPEDS), under the auspices of the National Center of Education Statistics, provided 

information on “tuition and fees, number and types of degrees and certificates conferred, 

number of students enrolled, number of employees, financial statistics, graduation rates, 

and student financial aid” (Ginder & Kelly-Reid, 2013, p. 1). The National Student 

Clearinghouse (2020), a non-profit and non-governmental organization since 1993, also 

provided data access to higher education institutions, among other education-related 

services.  

 The National Science Foundation (2017) claimed of the 54,904 new research 

doctorates granted in 2016, 98.1% were PhD, and 1.1% were EdD (para. 5). As an 

example of available data, Sowell et al. (2015) found, “among 3,829 underrepresented 

STEM doctoral students prior to April 2005, only 44% of them earned their doctorate 

degrees within seven years” (p. 15). Twenty percent of the cohort, still enrolled after the 

seven years, were no longer tracked. The National Science Foundation (2019) reported 

median-years-to-doctorate for over 55,000 students in multiple fields of study receiving 

research doctoral degrees at U.S. academic institutions. From July 01, 2017, through June 

30, 2018, researchers from the National Science Foundation (2019) found the median-
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time-to-doctorate for 4,834 students in education was 5.8 years (Table 54). Criteria for 

measurement included: 

Time to [a] doctorate from doctoral program start is based on master’s degree 

entry if the master’s degree was at the doctoral institution in the same field of 

study or was a prerequisite to the doctorate; otherwise, based on doctoral program 

entry. (National Science Foundation, 2019, Table 31)  

The average time-to-degree for 62.2% of a sample of [n =143] doctoral [EdD and PhD] 

students enrolled at public universities within Missouri between 2010-2012 was 4.1 years 

(J. Kintzel, personal communication, June 12, 2020). The cohort of students, who began 

doctoral studies between 2010-2012, was tracked through 2019. Wisdom (2015) reported 

a private Midwest U.S. university’s EdD degree time-to-completion, between 2009 and 

2013, from the time students entered the first of three Capstones, was 33.05 months (p. 

385). However, the time-to-degree completion could be affected by transferring credit 

hours from previous academic programs (Wisdom, 2015). Many researchers and 

organizations collected significant amounts of PhD demographic and time-to-degree data 

by field of study (Bowen & Rudenstine, 1992; Lovitts, 2001; National Science 

Foundation, 2019; Nettles & Millett, 2006). In contrast, very little national or state-level 

EdD data, similar to the PhD, was collected. 

Distance Education and Online Learning 

 Moore (2019) defined distance education, of which correspondence courses and 

online learning were subsets, as “the methodology of structuring courses and managing 

dialogue between teacher and learner to bridge the gaps through communications 

technology” (p. 34). Anderson and Dron (2011) defined three generations of distance 
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learning with educational technologies described as (1) postal correspondence, (2) 

television, radio, and video, and (3) interactive audio-visual, internet, and conferencing 

technologies (p. 3). With the progression of educational technologies and pedagogies 

through the three-distance learning generations, the teacher-student and student-student 

relationships changed and adapted to different learning models, such as individual v. 

cohort models (Anderson & Dron, 2011). For example, in the Community of Inquiry 

model, Garrison (2017) claimed, “the goal is always to have students assume more 

teaching presence and become increasingly responsible” (p. 29) for constructing meaning 

and understanding.  

 The advent of the internet increased accessibility to graduate programs, from 

scheduled traditional classroom courses to more flexible e-learning venues where 

students connected and collaborated in a virtual environment (Garrison, 2017).  Garrison 

(2017) asserted a community of inquiry had enormous potential through instructor-

student and student-student relationships to develop and deliver curricula through online 

modalities, where students have meaningful discourse and develop critical thinking skills 

while connecting theory, research, and practice. Dron (2019) asserted online learning, in 

contrast to distance education, focused on data flow, building relationships, and student-

student and student-faculty connections while being less concerned with the enabling 

technologies. Allen & Seaman (2015) conducted a survey of 4891 higher education 

institutions of which 2807 colleges responded, representing about 78.7% of enrollments 

(p. 38), and found approximately 71% claimed online learning was strategic to the 

university’s long-term strategy from 48.8% in 2002 (p. 4),  about 74% viewed learning 

outcomes in online education as the same or superior to face-to-face, compared to 57.2% 
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in 2003 (p. 5), and nearly 45% of chief academic officers reported retaining students was 

a more significant problem for online courses than for face-to-face-courses, compared to 

27.2% in 2004 (p. 24). Allen and Seaman (2015) claimed an online course delivered 

80+% of content online, while a blended or hybrid course offered 30–79% of course 

content online (p. 7).  

Online Learning Modalities 

 Allen et al. (2019) defined asynchronous learning as a course accessible 24 hours 

per day to maximize schedule flexibility for participating students and synchronous 

learning as an online venue where students, connected through internet technology, 

required participation and commitment to specific days. Power and Vaughan (2010) 

claimed blended online learning combined an asynchronous online venue, enabled by a 

learning management system, with a synchronous component, enabled by audio-video 

conferencing capability for a complete online experience (p. 22). Garrison (2017) 

claimed online blended learning, which combined asynchronous and synchronous 

modalities, enabled teacher immediacy and increased social presence in a Community of 

Inquiry e-learning environment.  

 Richardson and Swan (2003) asserted teaching immediacy behaviors were critical 

for instructors teaching in an online e-learning environment. Roberts and Friedman 

(2013) stated teacher immediacy “behaviors included body position, vocal expression, 

eye contact, facial expression, use of names, personal examples, humor, and asking for 

student opinion” (Roberts & Friedman, 2013, pp. 40-41). Gurley (2018) conducted a 

mixed methods study to examine “educators’ preparation to teach, perceived teaching 

presence, and perceived teaching presence behaviors” (p. 197), including adapting the 13 
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Community of Inquiry survey’s Teaching Presence questions for quantitative analysis. 

Gurley (2018) found a significant relationship of perceived teaching presence for faculty 

teaching both blended and online courses who completed a certification course compared 

with uncertified instructors, whose means (with standard deviations in parentheses) and 

measured on a 4-point Likert scale (0 = Low to 4 = High) were 3.48 (.40) were 3.13 

(.28), respectively (p. 210). Power and Vaughan (2010) conducted a qualitative study at 

two Canadian universities and synthesized feedback from multiple stakeholders 

highlighting the advantages and disadvantages of blended online learning (see Table 1). 

Table 1 

     

Advantages and Disadvantages of Blended Online Courses   

      

Participants Advantages Disadvantages 

      

Faculty & Students 

Perspectives 

    

Synchronous Tools Increased student 

engagement 

Issues/ user-

friendliness with 

technology 

  Use of breakout sessions Time zone differences 

may affect scheduling 

for some students. 

  Guest speakers’ 

participation 

The synchronous venue 

does reduce student 

schedule flexibility. 

  More comfortable to form 

relationships with students 

Potential lack of 

support for evening 

and weekend classes 
 

Students’ access to course 

material from anywhere 

and anytime 

Harder to make 

connections, which 

could impact the 

quality of discussion 

                                                            Continued. 
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Table 1. Continued    

  Increased geographical 

reach   

  Satisfying and quality 

learning experience 

  

Administration and 

Instructional Designer 

Perspectives 

    

Synchronous Tools Same courses offered by 

the same faculty members 

Essential to not use 

synchronous video 

conferencing as a 

venue for lecturing 

students. 

  Student flexibility to 

complete courses 

Requires significant 

bandwidth to deliver 

synchronous courses 

  Record and archive class 

sessions for later use by 

students 

  

Asynchronous Tools Expand enrollment, 

potentially reduce per seat 

cost 

  

Note: The advantages and disadvantages of online courses, consisting of a blend of 

synchronous and asynchronous curricula. The feedback combined perspectives from 

faculty and students and administration and instructional designers. Adapted from 

Power & Vaughan (2010).  

 Multiple researchers claimed while asynchronous online programs provided 

doctoral students with schedule flexibility, students’ potential to feel separated from 

colleagues and faculty adversely contributed to program persistence to degree completion 

(Ames et al., 2018; Brown, 2017; Maul et al., 2018). However, different student 

demographics had course delivery preferences along the continuum of asynchronous and 

synchronous learning. Perry (2012) and Rockinson-Szapkiw et al. (2017) claimed female 
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doctoral students chose an EdD program in which the work environment became the 

laboratory to prepare future scholar-practitioners. An integrated work environment 

combined with online curricula provided female doctoral students with the flexibility 

needed to balance the multiple identities of being a mother, having a professional career, 

and being a student (Rockinson-Szapkiw et al., 2017).  

 Fuller et al. (2014) claimed the online EdD program differentiated itself from 

other doctoral programs, providing schedule flexibility for practitioners to learn and 

apply new knowledge and research skills directly related to problems of practice (p. 4). A 

large public U.S. university in the South “employs a full-time faculty member to develop 

the program, to guide instructors, and to be a point person for all students’ logistical 

issues” (Fuller et al., 2014, p. 4). Lee et al. (2017) surveyed 66 graduate students enrolled 

in educational leadership courses to assess social presence differences between three 

class venues; online synchronous, online asynchronous, or face-to-face learning 

environments using a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree). 

The results between the three learning environments were nonsignificant concerning 

students feeling like a group member and comfortable in-class participation; however, 

results indicated significance for impressions of or familiarity with classmates (Lee et al., 

2017). One instructional designer asserted, “there seems to be lower attrition in a 

synchronous [classroom-based] course than in an asynchronous [discussion forum-based] 

course” (Powers & Vaughan, 2010, p. 33). 
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The Community of Inquiry Framework 

 The Community of Inquiry (CoI) framework, introduced initially by Garrison, 

Anderson, and Archer (2000), represented processes and procedures within three 

interdependent elements—social presence, cognitive presence, and teacher presence.  

Each presence in the CoI model implies some form of interaction in an online 

environment, i.e., teaching presence refers to interaction with instructors, social 

presence refers to interaction with other participants, and cognitive presence 

refers to interaction with [course] content. (Saadatmand et al., 2017, p. 64).  

The CoI guided the structure and scaffolding of course curriculum, design, and delivery 

for online and distance education learners (Garrison, 2017; Saadatmand et al., 2017; 

Stavredes & Herder, 2019). Garrison (2017) stated the initial CoI framework, through an 

examination of publications between 2009 and 2013, was the most frequently referenced 

theoretical framework; evidence the Community of Inquiry theory was beneficial to 

students who generated knowledge in e-learning environments. For example, the CoI 

framework enabled a meaningful learning environment for faculty and students engaged 

in a psychologically safe climate to think critically and have meaningful discourse, 

providing professional development and growth for working professionals (Fuller et al., 

2014; Garrison, 2017). Spoken communication in a face-to-face environment and, to a 

lesser extent, a synchronous environment provided instructors opportunities to 

demonstrate teacher immediacy behaviors, such as facial expression, body language, and 

tone of voice (Garrison et al., 2000). In contrast, written communication in asynchronous 

or blended online learning environments suggested writing had advantages over 

synchronous or spoken communication learning environments, giving students “time to 
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reflect, to be more explicit, and to order the importance of issues, [enabling] teachers to 

conduct high-level questioning” (Garrison, 2017, p. 19.). 

The Community of Inquiry Framework for Online Learning 

 By conducting an extensive literature search of 100 or more sources, Rienties and 

Alden Rivers (2014) found approximately 100 different emotions could affect learners’ 

attitudes, behavior, and cognition, which could be challenging to detect in online 

asynchronous environments. Several other researchers conducted studies to evaluate 

emotional presence in a community of inquiry (Cleveland-Innes & Campbell, 2012; 

Fernando & Marikar, 2017; Jiang & Koo, 2020; Stenbom et al., 2016) supported the 

addition of emotional presence to the Community of Inquiry framework. As a result, 

Rienties and Alden Rivers (2014) expanded the CoI framework, suggesting emotional 

presence added as a separate construct, thus, the study's theoretical framework. Figure 1 

depicts the CoI Framework for Online learning, followed by a description of each of the 

four presences. 
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Figure 1 

The Community of Inquiry Framework for Online Learning  

 

Note. The Community of Inquiry Framework for Online Learning added emotional 

presence, recognizing the importance of instructors maintaining awareness of students’ 

emotions in an online learning environment. From Rienties and Alden Rivers (2014). 

Reprinted with permission (see Appendix D). 

Social Presence 

 “Distance education barriers can dull or even nullify online instructors’ 

humanness, such as showing emotion, humor, sympathy, and empathy” (Lowenthal & 

Dunlap, 2010, p. 70). Lowenthal and Dunlap (2010) asserted the attributes, when 

demonstrated by instructors, cultivated social presence with students through 

relationship-building and trust. Garrison (2017) emphasized the increased difficulty of 
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achieving meaningful discourse when moving from spoken communication in a 

synchronous learning environment to written communication in an online, asynchronous 

learning environment. Garrison (2017) believed while text-based communications had 

limitations, the compensating advantages could result in higher levels of critical thinking 

and content-related discourse between students. Online learning required students to 

maintain a social presence through open, affective, and transparent communication and 

identify with and be active cohort group members (Cleveland-Innes et al., 2019). Swan 

and Richardson (2107) claimed social presence, in the context of the Community of 

Inquiry framework, “is viewed primarily in terms of the communication behaviors and 

perceptions of participants in online discussions” (p. 65).  

 Lowenthal and Snelson (2017) conducted a meta-analysis to investigate research-

based social presence definitions, categorized around five themes: Being there, being 

real, projecting, connecting, and belonging (p. 3). Gordon (2017) claimed being there or 

being present in a community of inquiry was about leaders modeling behaviors for 

students to develop social presence skills, such as communication and collaboration in e-

learning environments. Being real or being authentic was about using paralanguage in an 

asynchronous learning environment, such as emoticons or emojis, to “express emotions 

in the absence of body language indicators that typically function as social presence 

indicators” (Gordon, 2017, p. 105). Lowenthal and Snelson (2017) stated projecting was 

about the degree to which students offered thoughts and perspectives or sharing 

information in a community of inquiry. Whiteside et al. (2017) asserted to build 

connectedness in a community of inquiry, instructors at the beginning of a course 

assigned students the task to either create an introductory video, a written summary, or 
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use an icebreaker before teaching course content. The activities allowed students to 

develop social presence with each other and for instructors to show interest in students on 

an individual level (Whiteside et al., 2017). Students found receiving or providing 

feedback through a peer-review process improved research skills and academic writing, 

contributing to a sense of belonging, a positive mindset, and a readiness to learn (Smith et 

al., 2016). 

 Chen et al. (2017) found establishing protocols such as discussion instructions, 

rubrics depicting grading criteria, and examples from exemplary students helped students 

improve communication with peers, facilitate learning, and enhance online discussions 

while minimizing instructor facilitation. Lowenthal and Dunlap (2010) asserted digital 

storytelling was a powerful strategy for both faculty and students, creating social 

presence in e-learning environments. For example, faculty participating in a community 

of inquiry, through audio-visual technology, exposed personalities and styles, highlighted 

course success strategies, providing insights into pedagogy approach and personal values 

(Lowenthal & Dunlap, 2010). Stavredes and Herder (2019) noted students organized in 

smaller groups built more meaningful relationships with one another, which established 

trust and enabled deeper levels of engagement in the learning process while sharing ideas 

in a psychologically safe environment.  

 Ice et al. (2011) stated social presence was about how cohort-based learners 

collaborated in an online environment to make meaning of new information and 

knowledge by communicating thoughts, ideas, and points of view through affective 

expression and emotional feelings. Strengthening cohesion of the cohort required 

participants to engage in the active learning process continually, whether through 
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asynchronous (written) or synchronous (spoken) communication (Ice et al., 2011). 

Lowenthal and Mulder (2017) asserted implications when using education technology to 

keep in mind people establish social presence, not the technology. How instructors and 

students use technology matters, in contrast to the technology’s capabilities, and when 

introducing new technology, people required time to become proficient (Lowenthal & 

Mulder, 2017). 

 Berry (2017) conducted a qualitative study of 20 students in a U.S. West 

university, participating in two EdD program cohort groups, where each cohort group 

started programs simultaneously, following the same curriculum sequence, and expecting 

to graduate together. The study’s results indicated 18 of the 20 students reported a 

positive experience, feeling a greater sense of community, providing academic support to 

each other, performing peer reviews on assigned work, and emotional support (Berry, 

2017). Ewing et al. (2012) asserted collaborative learning through cohort groups, used at 

a Southwest U.S. university Doctor of Health Sciences program, leveraged the program’s 

learning management system, where students shared research materials, such as survey 

instruments, and exchange feedback through discourse and inquiry. In contrast, a large 

public Mid-Atlantic university in the U.S. employed a cohort model in a three-year Ed.D 

program, occasionally finding cohorts members who could be confrontational and 

demanding with faculty (Mansfield & Stacy, 2017). Rockinson-Szapkiw et al. (2017) 

argued female doctoral students balanced multiple identities while highlighting the 

difficulties in building relationships in online courses. The intersection of being a mother 

combined with becoming a scholar and working in a professional career led some 

participants to expressions of “unpleasant emotions and tensions” and “guilt and fear” 
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(Rockinson-Szapkiw et al., 2017, p. 61) and, therefore, expressed the need for forming 

groups for emotional support. 

Cognitive Presence 

 Cognitive presence was about how students learned new material, information, or 

methods, then processed, evaluated, analyzed, thought critically about, discussed, and 

connected to previous learnings (Garrison et al., 2000). Garrison (2017) asserted 

cognitive presence was synonymous with critical thinking, reflection, and discourse for 

applying newly acquired knowledge within a learning community. Cognitive presence, 

defined by Garrison et al. (2000) as the most significant presence, was about the extent to 

which participants constructed meaning and new knowledge. Franco and DeLuca (2019) 

claimed a constructivist learning approach “emphasized a learner-centered teaching 

environment, where the learner remains self-directed while collaborating with mentor 

[e.g., instructor] and peers [e.g., cohort]” (p. 25).  

Students, who possessed strong critical thinking skills within a constructivist 

educational framework, applied existing knowledge to solve new problems through 

inquiry, reflection, and discourse (Arbaugh et al., 2008; Cleveland-Innes et al., 2019). 

“Constructivist learning theory states that through consultation in the community, 

learning can be the process of construction and cognition of knowledge” (Xu & Shi, 

2018, p. 883). Xu and Shi (2018) asserted teachers who modeled constructivist learning 

created environments inspiring students to practice active discovery, autonomy, and 

building knowledge. Fernando and Marikar (2017) conducted a study about constructivist 

teaching, participatory methods, and learning theory using a questionnaire consisting of 

11 yes or no questions. The results from the study, measured by high percentages of yes 
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responses, found [n = 41] students claimed active learning environments, such as group 

discussions, educational visits, brainstorming, and question and answer venues, improved 

the learning experience, which confirmed the use of participatory methods (Fernando & 

Marikar, 2017, p. 119).  

Cognitive presence consisted of “four phases of inquiry–triggering event, 

exploration, integration, and resolution” (Garrison, 2017, p. 26). Stavredes and Herder 

(2019) found triggering events, such as instructor-led problems or questions, promoted 

discussion among learners, then students researching to formulate potential solutions. 

Cleveland-Innes (2019) claimed the exploration phase meant navigating through the 

problem complexities searching for feasible solutions. Integration required people to 

exercise critical thinking and meaningful discourse by considering the multiple 

dimensions of a problem when formulating an explanation or answer to a question 

(Cleveland-Innes, 2019). Stavredes and Herder (2019) asserted the final step, problem 

resolution, occurred when students analyzed or tested solutions for validity.  

 One dimension of cognitive presence was about how students assimilated new 

knowledge and connected the information to previous learnings (Cleveland-Innes, 2019; 

Stavredes & Herder, 2019). Furthermore, research studies found instructors motivated 

students through group activities, brainstorming, and conducting research (Fernando & 

Marikar, 2017; Stavredes & Herder; 2019). Instructors inspired students through 

challenging course content and assignments to increase cognitive presence, and students 

responded by thinking critically and engaging in active learning, reflection, and 

productive discussion with peers (Cleveland-Innes, 2019; Stavredes & Herder, 2019; Xu 

& Shi, 2018).  
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Teaching Presence 

 Having teacher presence consisted of developing, designing, and implementing 

the curriculum while encouraging discourse between students and providing timely 

feedback. Anderson et al. (2001) defined teaching presence “as the design, facilitation, 

and direction of cognitive and social processes to realize personally meaningful and 

educationally worthwhile learning outcomes” (p. 5). Garrison (2017) claimed teaching 

presence integrated social and cognitive presence, which aligned learners’ needs in an e-

environment. In addition to instructors, Garrison (2017) argued the students’ goal was 

also to take responsibility for developing and evolving teaching presence skills. Teaching 

presence included providing actionable feedback to the learners to achieve purposeful 

cognitive and social presence in a community of inquiry (Arbaugh et al., 2008). Other 

researchers identified multiple teaching presence strategies, enabling student learning in 

online environments by keeping students connected with faculty and other students 

(Cleveland-Innes & Campbell, 2012; Holbeck & Hartman, 2018; Kennette & Redd, 

2015; Thompson et al., 2017).  

The emerging internet and communications technology have made communities 

of inquiry possible, allowing students to interact where and when they choose and 

collaboratively engage in a purposeful group environment. As a result, there is a 

growing awareness and responsibility in terms of applying technology with 

greater understanding and purpose. (Cleveland-Innes et al., 2019, p. 74)  

Holbeck and Hartman (2018) believed combining technology with teaching strategies 

helped “online classrooms to become communities of inquiry” (p. 92). Technology tools, 

such as video capability in discussion board assignments, enabled instructors and students 
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to put faces with names (Holbeck & Hartman, 2018). Thompson et al. (2017) also 

believed instructors in an online environment needed to go beyond setting up the course 

in a learning management system (LMS) and populating learning modules for students to 

work through and complete assignments. As an example of strategic technology use 

aligned with the Community of Inquiry framework, Thompson et al. (2017) used an 

online tool with audio-visual capability to introduce lessons and prepare students for 

upcoming assignments, thus increasing an instructor’s teaching presence and cognitive 

presence by the students. Kennette and Redd (2015) claimed the instructor increased 

presence by being available by email, in addition to regular office hours, and posting 

daily announcements, grades, and upcoming events for added course content. Kennette 

and Redd (2015) also claimed, “the instructor provided detailed feedback, which was 

often personalized for that specific student” (para. 20). Patterson (2012) asserted 

instructors increased focus on students’ diverse population in online courses and 

incorporated teaching practices to mitigate the implications of different cultures and 

backgrounds to enable student success. Patterson (2012) also asserted social justice issues 

of equity and inclusion existed in online learning environments and suggested instructors 

keep abreast of trends and soliciting feedback from students on the degree of and reliance 

on technology usage.  

 The results of three studies, one quantitative and two qualitative, supported the 

Community of Inquiry for Online Learning as the theoretical framework. Rockinson-

Szapkiw et al. (2016) conducted a quantitative analysis of 131 students in two 

educational technology graduate-level courses; one course taught in an asynchronous 

format, the other a blended online learning format. The independent variable was the 
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original Community of Inquiry’s three presences—social, cognitive, and teaching—

combined with three constructs of perceived learning, cognitive, affective, and 

psychomotor scales (independent variables); the dependent variable was total points 

earned during the semester. The model found teaching, cognitive, and social presence, 

and affective learning significant, explaining 55.6% of the variation in course points with 

results between the two different course formats nonsignificant (Rockinson-Szapkiw et 

al., 2016, p. 28). Affective learning in an online environment reflected the extent to 

which students were satisfied with learning course material, the learning management 

system, awareness of the course subject, the learning environment, and overall course 

enjoyment (Russo & Benson, 2005). Pool et al. (2017) conducted a qualitative analysis 

and found teaching was the integrating presence in blended courses where the instructor 

created the learning environment through purposeful communication and discourse, 

enabling students to develop social and cognitive presence. Well-structured courses 

combined with active lectures and learning strategies strengthened critical thinking skills 

(Pool et al., 2017). Blau et al. (2020) conducted a qualitative study of 78 students in four 

graduate online education courses to examine a course design, which encouraged 

teamwork and participation, reflecting students’ level of cognitive, social, and emotional 

perceived learning. Out of a total of [n = 1870] codes, 568 aligned with perceived 

learning, consisting of 189 cognitive responses, 173 positive-emotional responses, 103 

negative-emotional responses, 79 social-positive responses, and 24 negative-social 

responses (Blau et al., 2020, p. 6). 

 Thus, teaching presence was the integrating presence for enhancing students’ 

cognitive, social, and emotional presence in a community of inquiry e-learning 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

38 

environment (Garrison, 2017). Exemplary teaching presence was about instructors who 

developed and delivered curriculum using multiple sources of information, provided 

timely feedback on assignments, identified misperceptions or lack of understanding 

(Cleveland-Innes et al., 2019). Also, teaching presence engaged students in an e-learning 

environment through collaboration, productive discourse, and reflection with faculty and 

peers to strengthen critical thinking and achieve learning outcomes (Anderson et al., 

2001; Garrison, 2017). Also, given the high number of cognitive and positive social 

responses (Blau et al., 2020), the findings aligned with Rockinson-Szapkiw et al.’s (2016) 

study, which found cognitive presence, social presence, and cognitive learning, one 

perceived learning construct, statistically significant in predicting course points. 

Emotional Presence 

  Cleveland-Innes and Campbell (2012) asserted students and instructors 

transitioning to learning in online environments, combined with emerging technologies, 

resulted in emotional responses, which could adversely impact student learning. 

Furthermore, Cleveland-Innes and Campbell (2012) were one of the first researchers to 

claim, “emotional presence may exist as a fundamental element in an online community 

of inquiry” (p. 269). Afterwards, multiple researchers also argued for adding emotional 

presence to the CoI framework (Jiang & Koo, 2020; Kim et al., 2014; Majeski et al., 

2018; Rienties & Alden Rivers, 2014; Stenbom, 2016). Garrison (2017) resisted, arguing 

unnecessary complexity to the framework, and asserted the social presence construct 

encompassed emotional presence, and “care must be taken to preserve its [the CoI’s] 

integrity and parsimony” (p. 31). The original three-presence CoI model, limited to 

emotional expression and incorporated within the social presence dimension, benefitted 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

39 

from a broader emotional intelligence construct, which combined learner motivation and 

cognition (Majeski et al., 2018; Shea & Bidjerano, 2010). “Emotional intelligence 

referred to an ability to recognize the meanings of emotions and their relationships, and 

to reason and problem-solve on the basis of them” (Mayer et al., 2000, p. 267). Majeski 

et al. (2018) suggested, “emotional intelligence would support a much broader role for 

emotional presence in learning and embrace to a larger extent how emotions play out in 

the learning process” (p. 53). Trejo (2016) defined four components of emotional 

intelligence as emotional self-awareness, emotional self-management, emotional self-

awareness of others, and emotional management of others, and measured by the Genos EI 

70-question survey (Consortium for Research on Emotional Intelligence in 

Organizations, 2021; Trejo, 2016).  Stenbom et al. (2016) also argued emotional presence 

as a fourth and distinct construct in a community of inquiry, categorized as activity 

emotion, outcome emotion, and directed affectiveness. These three categories described 

how students responded to a learning or coaching activity requiring critical thinking, 

student responses to achieving success or failure, and emotional expressions or moods 

during conversations with an instructor (Stenbom et al., 2016). Emotionally intelligent 

instructors combined subject matter expertise with pedagogical skills to maximize student 

learning (Mortiboys, 2012). Mortiboys (2012) asserted instructors equipped with high 

emotional intelligence levels could meet students’ needs through active listening, being 

attentive to students by displaying confidence, exercising flexibility, and being ready to 

respond constructively to increase cognitive and emotional presence.  

  A literature review conducted by Rienties and Alden Rivers (2014), who 

suggested adding emotional presence as a fourth and distinct construct, found limited 
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research to quantify the relationship between emotions, learning, and student 

achievement, especially in an online environment. Additionally, Rienties and Alden 

Rivers (2014) argued for understanding students’ emotions and reactions across the 

spectrum of situations during the learning process, citing advances in analytics, such as 

face and voice recognition, smartphones, and tablets could monitor learners’ emotions in 

real-time. Garrison (2017) claimed the challenge of teaching in an asynchronous online 

learning environment was the lack of visual cues, which provided a perspective on 

students’ emotions during the learning process. Hillaire (2016) claimed teaching in online 

programs diminished an instructor’s ability to detect students’ emotions in written text-

based assignments, such as discussion boards. To mitigate the problem, Hillaire (2016) 

suggested incorporating videos or synchronous communication into assignments 

reintroduced visual cues such as facial expressions, tone of voice, and body language to 

increase the instructor’s situational awareness of students’ emotions. 

 Jiang and Koo (2020) conducted a mixed-methods study using the CoI model of 

[n = 45] with education graduate students using the 40-question survey and found 

emotional responses “[statistically] significantly lower [and with a higher spread] than 

cognitive, teaching, and social presence ratings” (p. 93) in an e-learning environment. 

Participants expressed enjoyment and happiness related to the convenience of online 

learning while exhibiting frustration and disappointment regarding the transition to the 

dissertation process, which likely explained the lower scores and higher standard 

deviations in the survey scores (Jiang & Koo, 2020). Mortiboys (2012) claimed 

international students, in addition to affective emotions such as anxiety and loneliness 

resulting from being away from home, “reported feeling powerless, excluded, ignored, 
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isolated, marginalized, distanced, indignant, and afraid” (p. 144). When teaching 

international students, Mortiboys (2012) argued emotional intelligence behaviors were 

about developing self-awareness, planning for exchanges, developing and demonstrating 

empathy regarding cultural differences, being respectful, and valuing the experiences 

international students brought to a classroom. Kim et al. (2014) developed a hierarchical 

regression model to test for a relationship between student achievement with three 

independent variables, motivation, achievement emotions, and cognitive processes. The 

regression model’s results indicated achievement emotions explained 37% of student 

achievement variation when combined with motivation variables, self-efficacy and 

intrinsic value (p. 179). Stenbom et al. (2016) conducted a study of one-on-one coaching 

between a tutor and student in mathematics using technology to simulate synchronous 

communication, which provided the coach and student the ability to use a virtual 

whiteboard to display mathematical equations combined with text discussion. After 

coding 60 conversations, Stenbom et al. (2016) asserted “the almost complete absence of 

outcome emotion in this study was surprising, as prior investigations have found strong 

emotional expressions among coaches regarding assignments and tests” (p. 49).  Trejo 

(2016), using the Genos 70-question survey, conducted a quantitative study of a project 

team to determine if a relationship existed between emotional intelligence (EI) 

competencies (independent or predictor variables) and project outcomes (dependent 

variable), such as completing the project on schedule, within the budget, and without 

adding scope or additional project requirements. Results from the study, consisting of a 

sample size of 88 people assigned to teams of five or more individuals, indicated 

moderate positive correlations between the project outcomes and all four EI variables and 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

42 

supported the rejection of the null hypothesis (Trejo, 2016, 2016, p. 69). Furthermore, the 

results indicted significance of emotional management of others and emotional self-

awareness of others as a predictor for achieving project outcomes in a regression model. 

 Thus, multiple researchers argued emotional presence as a much broader 

construct than affective expression incorporated by Garrison et al. (2000) into the three-

presence Community of Inquiry model (Cleveland-Innes & Campbell, 2012; Kim et al., 

2014; Majeski et al., 2018; Mortiboys, 2012; Rienties & Alden Rivers, 2014; Shea & 

Bidjerano, 2010; Stenbom et al., 2016; Trejo, 2016). Also, two researchers quantified 

emotional presence, adding six additional questions to Arbaugh et al.’s (2008) survey, 

resulting in the 40-question CoI survey instrument (Cleveland-Innes & Campbell, 2012; 

Jiang & Koo, 2020). Blau et al.’s (2020) qualitative study found 173 emotional-positive 

and 103 emotional-negative responses, differentiated from social-negative and -positive 

responses, also supported the inclusion of emotional presence as a separate construct. The 

former and current student surveys incorporated the 40-question CoI survey (see 

Appendix A & Appendix B) in the study’s research design.  

The Carnegie Project on the Education Doctorate 

 The Carnegie Project on the Education Doctorate was a driving force in 

developing and evolving the professional education doctorate. Perry, Zambo, and 

Abruzzo (2020) examined the Carnegie Project on the Education Doctorate (CPED), 

which partnered with universities to develop the EdD. Over 100 consortium “members 

have committed to work together to undertake a critical examination of the doctorate in 

education (EdD) through dialog, experimentation, critical feedback, and evaluation” 

(CPED, 2021a, para. 1). Perry, Zambo, and Abruzzo (2020) asserted an outstanding 
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success of leading change by faculty representatives from member universities, 

establishing the CPED Vision, Mission, and Guiding Principles, reflected in Table 2.   

Table 2  

Descriptions of CPED Guiding Principles 

Principles Description 

1 Is framed around questions of equity, ethics, and social justice to bring 

about solutions to complex problems. 

 

2 Prepares leaders who can construct and apply knowledge to make a 

positive difference in the lives of individuals, families, organizations, and 

communities. 

 

3 Provides opportunities for candidates to develop and demonstrate 

collaboration and communication skills to work with diverse 

communities and to build partnerships. 

 

4 Provides field-based opportunities to analyze problems of practice and 

use multiple frames to develop meaningful solutions. 

 

5 Is grounded in and develops a professional knowledge base that 

integrates both practical and research knowledge and that links theory 

with systemic and systematic inquiry. 

 

6 Emphasizes the generation, transformation, and use of professional 

knowledge and practice. 

Note. The Carnegie Project on the Education Doctorate (CPED) Guiding Principles for 

Design. Adapted from Carnegie Project on the Education Doctorate (2021b).  

Signature Pedagogy 

 Shulman (2010) claimed, “the sharp distinction between preparation for research 

and preparation for professional practice is distracting and dysfunctional” (para. 9), 

arguing professional education was about preparing scholar-practitioners who addressed 

critical societal problems. By applying lessons learned from the pedagogies used in other 

professions, e.g., medicine, Shulman (2010) advocated for experimenting with doctoral 
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programs where consortia of doctoral programs “agree to collaborate by exchanging 

ideas, curriculum models, data from students, and alternative prototypes for capstone 

performances and assessments” (p. 28). Shulman (2005) introduced three dimensions of 

signature pedagogy, surface structure, deep structure, and implicit structure. These three 

structures consisted of teaching and learning, assumptions about how students make 

meaning of the information imparted, and professional beliefs, including attitudes, 

judgment, integrity, and ethics (Shulman, 2005). Signature pedagogies teach students to 

think critically by learning to connect ideas and concepts by applying new knowledge 

gained through curricula, reflection, discourse, research-based methods, and problem-

solving skills (Kochhar-Bryant, 2016). Kochhar-Bryant (2016) claimed professional 

practice doctorates pedagogies “begin with real problems that engage students and 

deepen understanding or research-based and practical knowledge” (p. 191).  

Perry, Zambo, and Crow (2020) asserted students began working on the 

Dissertation in Practice (DiP) as early as the first semester, defining the problem of 

practice. Concurrent with coursework, students refined the problem of practice through 

the literature review, developed the research design, and tested and analyzed solutions. 

(Perry, Zambo, & Crow, 2020). Data from CPED Member Reports showed 30% of 

CPED affiliated EdD programs start students on the DiP in the first year and 35% in the 

second year (Carnegie Project on the Education Doctorate [CPED], 2020, p. 20). Storey 

and Maughan (2016) asserted the scholar-practitioner had a bias for action and motivated 

to solve problems of practice aligned with an organization’s vision and mission. As an 

example of a signature pedagogy applicable to the professional education doctorate, 

students accepted into a private midwestern university’s three-year online EdD program 
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are experiencing a design-thinking and human-centric leadership curriculum (L. Leavitt, 

personal communication, September 4, 2020). The design thinking innovation process, 

following Stanford University’s Hasso Plattner Institute of Design (d. school), consisted 

of five stages; empathy, define, ideate, prototype, and test – a pedagogical framework 

applicable to doctoral students solving a problem of practice (Ulibarri et al., 2014).  

 “Within most systemic [organizational] structures, [in which leaders have the 

responsibility to move organizations forward] decision-making has not only become data-

driven, but it has also become evidence-based” (Mansfield & Stacy, 2017, p. 308-309). A 

study conducted at 21 CPED member universities examined how the EdD programs 

changed and evolved due to being CPED members and found two significant themes by 

analyzing survey results (Perry & Abruzzo, 2020). Perry and Abruzzo (2020) claimed 

scholar-practitioners acquired the skills to enable more profound inquiry levels and 

strengthened quantitative and qualitative research methods and learning to lead change–

allowed evidence-based and data decision-making. Buss (2018b) found the CPED 

framework had a significant and positive influence on a large public Southwest United 

States university’s cohort-based three-year EdD program. Students brought problems of 

practice to the EdD program for transformational change by building knowledge through 

theory and practice (Buss, 2018b). Phillips et al. (2018) stated a large private Northeast 

United States University also established a three-year EdD in which students could 

“participate either completely online or in a hybrid, executive weekend format” (p. 31) to 

develop scholar-practitioner skills. Consortium members from CPED (2021) stated: “A 

Problem of Practice is a persistent, contextualized, and specific issue embedded in the 

work of a professional practitioner, the addressing of which has the potential to result in 
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improved understanding, experience, and outcomes” (para. 11). Buss (2018a) argued, 

“[Cycle] action research, [the first of two signature pedagogies] is scaffolded over time to 

foster EdD students’ use of action research as an inquiry of practice” (p. 26). Practitioners 

have an action research attitude when addressing a real-world problem, then developing 

research-based solutions by testing new strategies and measuring outcomes (Johnson & 

Christensen, 2017). Johnson and Christensen (2017) also emphasized the importance of 

reflection in the action research process until achieving the desired improvement.  

 Buss (2018a) detailed the coursework for the three-year program, including the 

associated course content to develop inquiry skills and the action research activity. 

Phillips et al. (2018) stated a private Northeast United States University’s EdD program, 

established in 2009, became a CPED member in 2015 and faced a crucial challenge in 

establishing Council for the Accreditation of Educator Preparation (CAEP) accreditation 

for the EdD program in 2017 while also satisfying the university’s regional accreditation 

requirements. As a result, the faculty established measurable program learning outcomes 

for all EdD courses in the curriculum, including process descriptions for data evaluation, 

reviewing the evidence, and translating findings into continuous improvement (Phillips et 

al., 2018). The second signature pedagogy occurred when students became members of 

Leader Scholar Communities at the beginning of the second year of the three-year 

program. LSCs consisted of five to seven students and one faculty member who served as 

chair for all students in the cohort (Buss, 2018b).  

 Thus, the CPED has been a driving force in developing and evolving the 

professional education doctorate (CPED, 2021a; CPED, 2021b; Perry, Zambo, & 

Abruzzo, 2020; Perry, Zambo, & Crow, 2020). Carnegie Project on the Education 
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Doctorate (2020) claimed 49 out of 87 universities’ surveys reported member EdD 

programs delivered curricula in a hybrid model, and 25% of the 87 programs offered 

programs fully online (p. 4). A large public Southwest United States University and a 

large private Northeast United States University were two examples of three-year EdD 

programs (Buss, 2018; Phillips et al., 2018). Success factors for both programs included 

strong leadership, faculty working together, and using the CPED framework for 

curriculum development, instructional practices, and assessment methods (Buss, 2018; 

Phillips et al., 2018). To sustain gains made to date, member institutions required 

continued support from deans and university administration, including providing and 

aligning resources necessary to implement new curricula, tailor admissions processes, 

etc. (Perry, Zambo, & Abruzzo, 2020). Perry, Zambo, and Abruzzo (2020) also asserted 

faculty leaders connected with students to share information about CPED, specifically the 

consortium’s role “aimed at improving their profession” (p. 5).  

EdD Programs in the United Kingdom 

The United Kingdom’s Open University provided online education to thousands 

of students for decades. Butcher and Sieminski (2006) found the United Kingdom’s Open 

University (O.U.) EdD provided higher education accessible to practitioners in education 

on leadership through a tightly scheduled yet highly flexible program. Unlike the PhD 

program, the EdD program retained students at a higher rate while offering a high level of 

support to completion; 80% of the students completed the degree in three years (Butcher 

& Sieminski, 2006). The students started working immediately on the research upon 

acceptance and registration, as the program did not require any coursework. However, 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

48 

students accessed tutorial courses in foundational subjects, such as research ethics and 

academic writing (Lindsay et al., 2018).  

In contrast to the Open University, Smith et al. (2016) found students at the 

Northeast United Kingdom University completed five writing assignments formally 

assessed throughout the program’s first two years before beginning the thesis. A diverse 

group of students attended The Northeast United Kingdom online EdD program as 

practitioners in education originating from North American, African, European, and 

Asian countries (Smith et al., 2016). Lindsay et al. (2018) found the Open University’s 

entrance requirements required an education master’s degree or a related discipline, with 

a research proposal reviewed by Open University’s faculty. The highly motivated 

students in attendance ranged between the ages of 40–55 years old, and “became 

confident, autonomous researchers in the process able to combine the academic demands 

associated with doctoral study with their professional lives” (Butcher & Sieminski, 2006, 

p. 68), through the quality and the structure of the EdD program and with the exceptional 

support provided by the Open University’s distance supervisors. For the Open University 

graduates, Butcher & Sieminski (2006) found the professional doctorates’ outcomes and 

impact on scholar-practitioners elevated the level of professionalism, and strengthened 

leadership skills to inform and lead curriculum and policy-related changes. The doctorate 

also increased personal presence in the broader professional community through 

conference participation and review of scholarly journal articles and enhanced 

professional self-esteem.  
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The Dissertation Chair-Student Relationship 

 Researchers revealed trust between the doctoral committee chair and the student 

crucial throughout the doctoral program’s dissertation phase (Cockrell & Shelley, 2010; 

Lim et al., 2019; Rademaker et al., 2016; Rockinson-Szapkiw et al., 2016; Sverdlik et al., 

2018). Sverdlik et al. (2018), through a meta-analysis of 42 studies, described students’ 

pairing with supervisors with similar work ethic, such as commitment to timelines, as 

vital for success. Rademaker et al. (2016) conducted a qualitative study to address how [n 

= 16] dissertation chairs in an online doctoral program established trust with students and 

perceived students’ vulnerabilities, including actions to mitigate the vulnerabilities. 

Dissertation chairs asserted providing timely feedback, and following through on 

promises increased students’ confidence, and building relationships, including learning 

more about students’ interests outside the virtual classroom, were steps to build trust 

(Rademaker et al., 2016). Rockinson-Szapkiw et al. (2016) conducted a quantitative 

analysis of [n = 148] EdD students to examine persistence factors and found students 

most likely to persist attended programs whose curriculum prepared them for conducting 

research during the dissertation program stage. Crucial to student success was receiving 

timely and critical feedback from faculty and the dissertation chair, encouraging students 

to ask questions, making connections in the field, and “having confidence that the 

dissertation committee will be supportive” (p. 109). Cockrell and Shelley (2010) 

conducted a quantitative study on [n = 141] doctoral students to examine the relationships 

between academic support systems and to what extent the systems helped students 

navigate the transitions of doctoral studies.  Using Pearson’s Correlation Coefficient, the 

student wants, rated in priority order, were satisfaction in the selection of the dissertation 
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chair, satisfaction with chair accessibility, emotional support, constructive and timely 

feedback, empathy, support in career path, and guidance on research best practices 

(Cockrell & Shelley, 2010). 

 Lim et al. (2019) asserted the student’s roles and responsibilities were equally 

crucial with the dissertation chair and committee’s roles and responsibilities. An 

expectation of the working relationship meant students were responsible for earning a 

supervisor’s respect by meeting timelines, preparing for meetings, and demonstrating 

scholarly capability (Lim et al., 2019; Sverdlik et al., 2018). Rademaker et al. (2016) 

suggested ideas for addressing vulnerabilities were making frequent contact, “recognizing 

student strengths, offering scholarly resources to develop academic strengths” (p. 66), 

and highlighting potential opportunities commensurate with a distinguished doctoral 

degree.   

 Through a quantitative analysis of supervision-related issues, Cornér et al. (2017) 

claimed, “Supervision activities not only contribute to experiences of the doctoral journey 

and burnout but also to the completion of the journey” (p. 101). As communication 

between supervisors and students increased, Cornér et al. (2017) found less burnout and 

lower attrition risk. In contrast, unhealthy student-dissertation chair relationships resulted 

in overall student dissatisfaction and exhaustion. Rockinson-Szapkiw et al. (2017) 

conducted a study of female EdD doctoral students and found women mentored by a 

female dissertation chair provided role-model and inspiring leadership, timely and 

actionable assignment feedback, and motivation to persist through the program. 

Rockinson-Szapkiw et al. (2017) asserted study participants believed some male 
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dissertation chairs might not offer “feedback and affirmation and tone” (p. 64), which 

could compound the stress of balancing multiple identities and affect persistence.  

 To address the communication gap between students and dissertation chairs, 

Ames et al. (2018) found a Doctoral Community (D.C.) Network, accessible only to 

doctoral students in online programs and dissertation supervisors, improved fragmented 

communication with dissertation supervisors and committees. The DC Network provided 

an infrastructure for manuscripts, communications, and videoconferencing, including 

“dissertation templates, videos describing research methodologies, and tools for novice 

researchers” (Ames et al., 2018, pp. 87–88). As another intervention to address closing 

the communication gap, Maul et al. (2018) surveyed dissertation chairs supervising PhD 

and EdD students to gauge Zoom video conferencing usage frequency and why, finding 

90% of dissertation chairs used Zoom at least once per month for relationship building. 

About 80% used the program to provide feedback on assignments, and 72% used it for 

coaching academic writing (Maul et al., 2018, p. 63). Lim et al. (2019) developed a 

doctoral student readiness evaluation tool (Figure 1, pp. 197–199), in which the faculty 

used a template to assess whether students were ready to begin the program’s dissertation 

phase. The nine-item assessment evaluated critical juncture points throughout the 

dissertation process. Specific juncture points included the students’ proficiency in 

searching, reviewing, writing, and synthesizing resources; understanding what needs to 

be researched, including required data; productive relationship with the dissertation chair 

and willingness to receive constructive feedback; and time, passion, and commitment 

(Lim et al., 2019).  According to S. Freed (personal communication, July 22, 2020), the 

developers of the doctoral student readiness evaluation tool used the tool for self-
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assessment purposes and “as a point of conversation, helping the doctoral students see all 

that is necessary to start thinking about the dissertation.”  

The Development of and Transition to Independent Scholarship 

Doctoral studies required students to develop academic research and writing skills 

and identify with faculty and peers throughout the program. Rockinson-Szapkiw et al. 

(2019) and Tinto (1993/2012) defined three distinct phases in which doctoral students 

persisted. In Stage one, Transition and Adjustment comprised the first-year curriculum 

when students began forming relationships with peers and faculty, and also building 

academic skills through coursework. In Stage two, Development of Competence, students 

focused on acquiring research skills through intellectual interaction, culminating in 

completing the comprehensive doctoral examination. Stage three of doctoral student 

persistence included the span between completing the comprehensive doctoral 

examination and the dissertation defense (Rockinson-Szapkiw et al., 2019; Tinto, 

1993/2012) when the candidate’s community was limited to the dissertation chair and 

committee members. Throughout the literature, scholars identified the transition from the 

coursework stage to the dissertation phase as a critical juncture for EdD and PhD 

students, where attrition occurred most often (Ames et al., 2018; Lowery et al., 2018; 

Maul et al., 2018). As one example, Ames et al. (2018) stated, “the transition to [the] 

independent scholarship [phase] can be daunting for doctoral students as they transform 

into independent researchers” (p. 80). Researchers described the doctoral program’s 

unstructured dissertation stage, when students transition from coursework to independent 

research, as difficult for novice researchers, resulting in students dropping out (Ames et 

al., 2018; Maul et al., 2018). Failure to recognize the challenges of navigating the 
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program’s ambiguous dissertation phase could lead to attrition (Maul et al., 2018). As an 

indicator of the challenge associated with the transition, Lowery et al. (2018) found a 

mid-sized Midwestern United States university experienced a 56% attrition rate in the 

third year of an online EdD program (p. 2). To address the attrition problem, the 

university implemented a voluntary peer-mentoring program to provide additional social 

and emotional support to EdD students during the first two years of the program, 

focusing on work-life balance and future career opportunities (Lowery et al., 2018). 

Adding Structure to the Independent Research Phase 

To ease the transition to independent scholarship, Buss (2018b) asserted at a large 

public university in the Southwest United States, leader-scholar communities provided 

support to students while developing the research proposal, completing data analysis, 

preparing for the comprehensive examination, and writing the final dissertation.  These 

actions “[kept] students connected to the program, student peers, and faculty to assist 

them in completing the dissertation in practice efforts” (Buss, 2018b, p. 43). Ewing et al. 

(2012) developed a curriculum model for a blended 95% online and a cohort-based 

professional doctorate in a Health Science program at a private medical school in the 

Southwest United States, “in which a vital component of the program is the completion 

of an applied research project” (p. 36). The Ewing Model added structure to the 

independent research phase of doctoral programs through a scaffolded curriculum, 

through a prerequisite course, Research Methods, Design, and Analysis, followed by five 

courses: Literature Review, Proposal Development, Data Collection, Data Analysis, and 

Dissemination (Ewing et al., 2012, p. 37). Breitenbach (2019) applied best practices from 

the Ewing model to the new online EdD program at the university’s Midwest United 
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States campus to improve persistence and graduation rates after being named program 

chair. Breitenbach (2019) incorporated a doctoral research project (DRP) for the EdD 

program, instead of the Applied Research Project used in the Doctor of Health Sciences 

program, however, implemented the sequential curriculum structure used in the Doctor of 

Health Sciences program. “We are still using the Ewing Model, and so far, 95.8% of 

students who start the DRP process finish it” (Breitenbach, personal communication, July 

7, 2021). 

Academic Writing 

Many researchers cited developing academic writing skills through the three 

phases was crucial to doctoral program persistence to degree completion (Bailey, 2019; 

Boyson, 2019, Holmes et al., 2019, Inouye & McAlpine, 2019; Perry, Zambo, & 

Abruzzo, 2020; Smith et al., 2016). Holmes et al. (2019) asserted, “immersing learners in 

writing establishes an academic baseline that enabled faculty to chart student writing 

growth and guide the [scholarly] writing development process” (p. 1). Inouye and 

McAlpine (2019) also believed actionable writing feedback from instructors improved 

academic writing, thus increasing student confidence. Successful doctoral students 

learned how to obtain scholarly information, conduct research, and synthesize multiple 

sources into coherent themes (Bailey, 2019). Boysen (2019) asserted the master of citing 

research material, using the American Psychological Association (APA) guidelines, as 

vital to completing a doctoral program’s coursework and dissertation phases.  

Perry, Zambo, and Abruzzo (2020) claimed the population of students pursuing 

the professional education doctorate, many of whom were practitioners, were challenged 

with academic writing skills required for the Dissertation in Practice (DiP). For faculty 
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leaders designing or redesigning EdD programs, closing students’ gaps between 

incoming writing competency skills with the skills required to complete the DiP meant 

developing actionable strategies (Perry, Zambo, & Abruzzo, 2020). As an example of 

best practice, Smith et al. (2016) examined a university in the United Kingdom 

conducting a weekend-intensive residential program to help students develop critical 

writing skills, attended by ten students and facilitated by faculty and tutors. Results 

revealed a relationship between persistence and the development of persuasive academic 

writing skills (Smith et al., 2016). Klocko et al. (2015) conducted a mixed-methods study 

to determine to what extent doctoral students believed incorporating remedial writing 

skills into coursework would improve academic writing quality, efficiency, and response 

to faculty feedback. The study results identified teaching writing strategies beginning at 

program orientation and reinforced throughout the program. The competencies requiring 

mastery were academic writing, conducting literature reviews and synthesizing sources, 

concept mapping, citing sources, and writing in the appropriate voice and tense (Klocko 

et al., 2015).  

Motivation Theories  

 Holmes et al. (2019) asserted motivation was a critical factor to persist in doctoral 

programs. Motivation referred to a condition of activation, which, when experienced, 

influenced initial and continued engagement in a particular activity (Anderman & 

Wolters, 2006). Anderman and Wolters (2006) argued activating emotions, such as 

academic learning toward a successful outcome, energized students to engage in an 

assignment or project; however, “[they] claimed a naïve assumption among many 

equated motivation with achievement or performance” (p. 369). Doctoral studies, a multi-
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year journey, required developing academic writing skills, building self-efficacy, thinking 

critically, and working independently to strengthen research capabilities and scholarly 

identity while managing multiple obligations such as work-life balance (Holmes et al., 

2019). For example, Sverdlik and Hall (2020) conducted a study of 3004 doctoral 

students to examine the extent to which a relationship existed between program phases, 

e.g., coursework, comprehensive examination, or dissertation with internal or intrinsic 

motivation and ability to achieve a positive outcome (p. 97). Sverdlik and Hall (2020) 

indicated internal motivation was highest during the coursework phase and lowest during 

the comprehensive examination, attributed to coursework curriculum, assignments, and 

assessments being structured and, therefore, with predictable outcomes.  

 Bailey (2019) claimed both internal and external motivations drive students to 

pursue doctoral studies, claiming career opportunities, career advancement, and higher 

earnings potential. Becoming a better educator was another motivation for pursuing a 

terminal degree (De La Fosse, 2019). Deciding to pursue doctoral-level education 

required the willingness to sacrifice family and work commitments (Bailey, 2019; 

Santicola, 2013). Having a “failure is not an option” mindset when committing to a 

doctoral degree” (De La Fosse, 2019, p. 33) was critical for persistence. Santicola (2013) 

conducted a phenomenological study of persistence factors of [n = 9] doctoral students 

participating in cohort groups, (p. 257), who found four attributes vital for persistence, 

students who were (1) dedicated and committed, (2) prioritized doctoral studies, and (3) 

worked independently conducting research while (4) maintaining full-time employment.  

Attribution Theory 
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 Scholars of attribution theory defined attributions as “the perceived causes of 

event outcomes” (Demetriou & Schmitz-Sciborski, 2011, p. 6), in which students 

rationalized cause-and-effect relationships on school performance. Attribution theory 

began with an event, such as success or failure, then ending with a behavioral response, 

such as dropping out of school (Weiner, 2000). If the outcome was “unexpected, 

negative, or important” (p. 3), the motivational process was guided by attributional 

inferences, which closed the gap between the event and the outcome. Weiner (2000) 

asserted internal failure, driven by low aptitude or ability, resulted in low self-esteem and 

low expectancy of success, decreasing the probability of persistence. Weiner (1972) 

argued people who strived for achievement attributed failure to lack of effort, as “effort is 

an unstable causal attribute” (p. 208), which increased or decreased under volitional 

control. Low achievers, who lacked ability and aptitude, a stable but controllable 

attribute, would likely experience continued failure and likely not persist (Weiner, 1972). 

 An external attribution example was a racial or ethnic bias, where a person 

maintained self-esteem but had a low expectancy of success and directing anger at others, 

affecting persistence or engagement in social activism (Weiner, 2000). Smith (2016) 

characterized attributions along a continuum, called the “Locus of Causality” (para. 6), 

which spanned internal to external behaviors, with significant consequences for students’ 

motivation and persistence. For example, a student might attribute failure on an exam 

internally due to a lack of intelligence, something difficult to control. In contrast, a 

student could have attributed the same failure externally, resulting from the teacher not 

covering the material well enough before an exam (Smith, 2016). Demetriou and 

Schmitz-Sciborski (2011) claimed, “emotions are an important part of understanding 
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attribution, which may serve as motivations for future behaviors” (p. 6). When a failure 

was internal or outside students’ control, self-esteem could be affected, and a decision not 

to persist was a potential outcome (Demetriou & Schmitz-Sciborski, 2011).  

Self-Determination Theory 

 Many researchers discussed the differences between intrinsic and extrinsic 

motivation and the relationship with doctoral student persistence (Deci et al., 2017; 

Harnett, 2019; Lynch et al., 2018). “Self-determination theory (SDT) is a macro theory 

for human motivation, [which] postulate[d] employees have three basic psychological 

needs - competence, autonomy, and relatedness—the satisfaction of which promotes 

autonomous motivation, high-quality performance, and wellness” (Deci et al., 2017, p. 

19). Lynch et al. (2018) defined autonomy as the drive to take the initiative without being 

asked, competence to achieve results and relatedness as wanting meaningful relationships 

and acceptance by others. Individuals who displayed these attributes tended to recognize 

challenges as opportunities and mitigated outside pressures (Lynch et al., 2018). 

Employees in organizations felt a sense of purpose and autonomy when understanding 

assigned work tasks and when supervisors or peers exercised more inclusive behavior, 

such as open communication, and provided clear feedback on performance (Deci et al., 

2017). Harnett (2019) asserted, “An intrinsically motivated learner enjoys engaging in a 

task because of the challenge, interest, and enjoyment it offers rather than because of any 

external pressure” (p. 148), which resulted in self-efficacy and, ultimately, positive 

learning outcomes. Also, Tinto (2017) stated, “personal goals, self-efficacy, [a] sense of 

belonging, and perceived value of the curriculum” (p. 2) drove student motivation and 

hence, persistence.  
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 In contrast to intrinsic motivation, scholars defined extrinsic motivation as more 

focused on rewards or recognition from an outside source, including grades from 

instructors (Harnett, 2019). Sverdlik et al. (2018) found some students who received high 

grades during coursework exhibited difficulties mastering academic writing or 

synthesizing sources while performing independent scholarly work. Tinto (2017) argued 

students “have to want to persist and expend the effort to do so even when faced with 

challenges they sometimes encounter” (p. 2). Motivated students attended college for 

different reasons, such as career advancement and professional development (Bailey, 

2019; Tinto, 2017). A common motivation for practitioners to pursue the EdD degree was 

to become a scholar-practitioner and lead transformational change by conducting 

actionable research on a relevant problem of practice related to cultural, policy, or 

curriculum challenges (Stark, 2019). 

Self-Regulation Theory 

 Wong et al. (2019) argued the criticality of student self-regulation in online 

environments, especially when instructor presence was low. For example, students were 

responsible for reviewing study materials, completing assignments, and whether through 

cohort groups or not, to achieve learning outcomes (Wong et al., 2019).  Jones (2014) 

asserted self-regulation strategies for students included self-instruction, e.g., asking 

instructors or peers for help and employing time management skills, such as setting short-

term, measurable goals and strategies to achieve academic success. Students who 

attributed achievement due to effort were more likely to continue in academic programs 

than students who attributed success or failure to ability (Jones, 2014). Schnuck and 

Zimmerman (2006) claimed competence beliefs, which were students’ perceptions on 
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capabilities to successfully complete assigned tasks, in contrast, to control beliefs, 

defined as the expectancy of academic success outside the students’ control, led to 

different problem-solving approaches. For example, students lacking competence 

required educational interventions. Examples of lacking control might be students who 

believed a teacher only gave good grades to favorite students only or a timed-essay 

examination not favoring some students (Schnuck & Zimmerman, 2006).  

 Shea and Bidjerano (2010) conducted a study of 2418 undergraduate students in 

online and blended classes to determine the extent to which a relationship existed 

between Community of Inquiry teaching presence, social presence, and cognitive 

presence, with student self-efficacy and student self-regulation (p. 1726). Results 

indicated a correlation between learner self-efficacy with teaching and social presence, in 

which Shea & Bidjerano (2010) claimed for students in blended courses, “the relationship 

between students’ perception of teaching presence on their sense of efficacy is much 

stronger” (p. 1727). Williams et al. (2019) conducted a study of 91 students in an online 

EdD program to address “(1) to what degree do parent education level and cohort 

progression, measured by how many courses each student completed, predict academic 

self-regulation and (2) to what extent did family, friends, spouse or significant other, or 

doctoral program peers predict academic self-regulation? Results from regression 

analyses indicated parental education level and support from classmates were significant 

in predicting academic self-regulation (Williams et al., 2019) but found cohort 

progression not significant. Jones (2014) asserted instructors understood and applied self-

regulation theory to curriculum design and assessments, including teaching students how 

to set measurable goals and develop strategies and provide timely and quality feedback 
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on assessments. For example, instructors might “give students short daily quizzes that 

over-estimate their self-efficacy and attribute failures to lack of effort or improper 

strategies” (Jones, 2014, 13:30).  

 Thus, student motivation theories applied to doctoral students’ persistence. 

Attribution theory prescribed highly motivated individuals look at challenges as 

opportunities to succeed because of high levels of self-confidence or efficacy (Demetriou 

& Schmitz-Sciborski, 2011; Smith, 2016; Weiner, 1972; Weiner, 2000). Highly 

motivated students who experienced failure did not attribute failure to lack of ability and 

took necessary steps to apply additional effort to achieve positive results (Demetriou & 

Schmitz-Sciborski, 2011; Smith, 2016; Weiner, 1972; Weiner, 2000). Self-determination 

theory stated students who developed the competencies to transition to academic 

scholarship were self-starters exemplifying autonomous behaviors, e.g., intrinsic 

motivation to build the skills necessary to become scholar-practitioners possessed the 

attributes vital for persistence (Deci et al., 2017; Lynch et al., 2018). Self-regulation 

theory was about students taking responsibility for learning, such as asking for help from 

peer colleagues for support and instructors implementing interventions, such as additional 

formative assessments for students to demonstrate learning outcomes. 

Admissions Process  

 L. Leavitt (personal communication, September 4, 2020) attributed students who 

did not persist as more about who you let in on the front end of the program. Lovitts 

(2001) claimed persistence was unrelated to background characteristics, “it is what 

happens to them [the students] after they arrive” (p. 2), citing the school and programs’ 

culture, structure, and processes. Fiore et al. (2019), who conducted a qualitative study of 
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former and doctoral students, claimed internal drive and motivation was critical to 

persistence, with some All But Dissertation (ABD) students attributing the failure to 

persist “to be their own responsibility” (p. 116). The students who participated in the 

study argued interventions would not have made a difference in the decision to persist in 

the doctoral program (Fiore et al., 2019).  

Multiple researchers examined admissions processes identifying candidates most 

likely to persist in doctoral programs, with some attempting to establish predictive 

relationships between selection criteria scoring and doctoral students who became 

scholar-practitioners (Allen et al., 2014; Jones et al., 2019; Kimbrel & Varga, 2020; 

Lewis et al., 2020).  Jones et al. (2019) conducted a study of [n = 102] doctoral students 

enrolled in two different cohort groups at a United States southern region university to 

assess whether a predictive relationship existed between pre-admission test scores and 

graduate and undergraduate GPA with doctoral student persistence. By grouping the 

sampled doctoral students into two ethnic groups, white students and students of color, 

the study outcome resulted in “the inability of a single model to predict adequately the 

propensity of students of color and White students to remain in the program” (Jones et 

al., 2019, p. 362). Researchers at a large public U.S. Southeast university affiliated with 

the Carnegie Project on the Education Doctorate developed a structured interview 

process, which included a professional writing sample to illustrate academic writing 

proficiency, and for prospective students to demonstrate motivation, attitude, and 

capability to complete the dissertation process (Kimbrel & Varga, 2020). Kimbrel and 

Varga (2020) investigated websites from 10 CPED member universities and identified 11 

traits used to develop interview questions around selected attributes such as purpose, 
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commitment, collaboration, and coachability; however, did not find a significant 

relationship between interview scores before admission and the grade point averages of 

14 students at the end of the first semester.  

 The Individual Leadership Self–Assessment Instrument (ILSA), a 360° process 

and tool, provided leaders with feedback on leadership attributes and dispositions, such as 

building relationships, communication, and collaboration, “from which leadership growth 

plans are developed” (Allen et al., 2014, p. 1). Allen et al. (2014) asserted the ILSA, 

which combined colleagues’ and personal acquaintances’ evaluations with self–

assessment scores, complemented EdD students’ transformation into scholar-

practitioners. Zenger and Folkman (2002), through the use of a different 360o process and 

tool than the ILSA, evaluated data from 200,000 people rated by 25,000 leaders to 

highlight how good leaders became extraordinary leaders (p. vii). Zenger and Folkman 

(2002) espoused a theory in which leaders focused on strengthening leadership strengths 

and fixing fatal flaws. Consistent with a Leadership EdD program, Allen et al. (2018) 

advocated for assessing leadership dispositions in the EdD admissions selection process, 

arguing, “when used by skilled raters, provides highly valid information that can be used 

for predictive purposes such as in an admissions process” (p. 2). Faculty raters, using a 

scale of (1 = low to 7 = high), evaluated prospective students’ dispositions from group 

interviews, a written essay, and other application materials, combined with disposition 

ratings from personal acquaintances and professional colleagues, admitting candidates 

who scored at least five (Allen et al., 2018, p. 6). Lewis et al. (2018) claimed a large U.S. 

South public CPED–affiliated university implemented an admissions process in which 

faculty leadership selected [n = 75] EdD applicants to attend a program orientation, 
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participate in faculty interviews, a group discussion, and a team challenge (p. 8). The 

faculty evaluated applicants’ professional demeanor, interpersonal skills, feedback, and 

communication skills, which concluded with a reflection exercise, resulting in faculty 

leadership admitting [n = 50] people (Lewis et al., 2018, p. 9). 

 Thus, opportunities existed for making data-driven decisions during admissions to 

identify increased probability for student success, e.g., assessing prospective student 

disposition data or interview results data, while tracking students who persisted or did not 

persist (Allen et al., 2014; Kimbrel & Varga, 2020; Lewis et al., 2018). Other pre-

admission best practices examples included group interviews, academic writing samples, 

and team challenges (Jones et al., 2019; Kimbrel & Varga, 2020; Lewis et al., 2020). 

Also, using a 360o process and tool to assess students’ leadership strengths and 

weaknesses at the program outset provided a baseline to strengthen EdD students’ 

leadership skills (Allen et al., 2014; Zenger & Folkman, 2002).  

Faculty Advising 

 Multiple researchers highlighted the rigors of a doctoral student’s journey and the 

added challenges for students who studied in online programs (Bloom et al., 2014; 

Deshpande, 2017; Duke & Denicolo, 2017; Fiore et al., 2019). Duke and Denicolo (2017) 

asserted a need to prepare doctoral researchers for positions outside academia to support 

national economies, recommending faculty advisors be transparent when communicating 

to students on the rigor of doctoral studies and helping students integrate within the 

university research community. Recommendations to students included selecting a 

dissertation chair with whom the student had a good rapport, similar communication 

styles, research topic expertise, learning research skills and core competencies, e.g., 
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academic writing, and assessing the real-world benefit of the research topic (Duke & 

Denicolo, 2017). Fiore et al. (2019) conducted a qualitative study of online doctoral 

students’ perspectives about the role of academic advisement during the critical transition 

period between coursework and independent research. Fiore et al. (2019) conducted a 

qualitative study of 18 former doctoral students in online programs who persisted and did 

not persist, and current students and found six themes emerged from the study. The six 

themes were “faculty advising is paramount, lack of process advisement, inconsistent 

advisement, peer advising is powerful, persistence comes from within, and doctoral 

research feels lonely” (p. 111). The most often cited theme emphasized the extent to 

which faculty advising, especially the dissertation chair, helped students prepare for the 

transition from the structured coursework phase to the independent research (Fiore et al., 

2019). Bloom et al. (2014) claimed applying social constructivist theory to advising could 

enable an opportunity where both faculty advisors and students could learn together 

through meaningful discourse and sharing prior experiences. Deshpande (2017) 

conducted a study of faculty advisor best practices to help doctoral students in cohort-

based online programs. Strategies vital for success were advisors setting and clarifying 

the expectations throughout the program. As a complement to setting expectations, 

Deshpande (2017) asserted faculty advisors could inspire students by sharing personal 

stories of the doctoral journey, periodically connecting with students to assess progress, 

which helped build student-faculty relationships and encouraged students to build 

relationships with peers. Fernando and Marikar (2017) asserted, “constructivist teaching 

and learning theory advocates a participatory approach in which students actively 

participate in the learning process” (p. 110). For students to actively participate in the 
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learning process required teachers to become facilitators, encouraging students to 

contribute ideas and multiple explanations or positions on a topic or subject of interest, 

and stimulating a learning experience for both teacher and student (Fernando & Marikar, 

2017). Applying Constructivist Theory to faculty advising, instead of formulating a 

point–solution to a specific problem, “advisors can work together with students to 

understand the larger context of student’s unique situations, analyze the contextual 

factors, and help reframe problems into opportunities” (Bloom et al., 2014, p. 1). 

 Schlossberg’s Transition Theory was an event-based theory with three types of 

transitions applicable to student development (Patten et al., 2016).  Patten et al. (2016) 

identified anticipated, unanticipated, and nonevents as the three transition types. 

Goodman et al. (2006) claimed the framework “is designed to depict the extraordinary 

complex reality that accompanies and defines human capacity to cope with change” (p. 

55). Beginning a doctoral program is a life-changing yet anticipated event. Table 3 

depicted the 4S framework of a prospective EdD student with strategy examples. 
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Table 3   

Schlossberg’s 4S’s Applied to a Prospective Doctoral Student 

S  Description Examples 

Situation  What is happening? Starting an EdD Program 

Self To whom is it happening 

 

A practitioner with personal, family, and 

employment obligations; lives a healthy and 

active lifestyle; motivated to earn an EdD. 

Support What help is available? 

 

Spouse or significant other and employer 

understand the program time commitment; EdD 

program designed to transform practitioners 

into scholar-practitioners; university provides 

resources, e.g., advising, writing center, library, 

etc., to achieve student success.  

Strategies How does the person cope? 

 

1. Keep healthy throughout the program; 2. 

Establish a daily routine to stay on or ahead of 

schedule on assignments; 3. Build relationships 

with faculty, faculty advisor, and dissertation 

chair and committee; 5. Ask for and respond to 

feedback; 6. Willing to make sacrifices on 

personal and family obligations, as necessary.  

Note. The 4Ss and definitions columns are from Goodman et al. (2006). Springer. 

Factors for Quantitative Modeling and Analysis 

 The following section described the personal and program factors used for 

quantitative analysis and subsequently incorporated the factors into two survey 

instruments, Former EdD students (see Appendix A) and Current EdD students (see 

Appendix B). 

Personal Factors – Age, Gender, Ethnicity, Marital Status, and Dependent Children 

 The doctoral process is rigorous, whether male, female, or transgender, regardless 

of age and ethnicity. Gittings et al. (2018) conducted a study of 275 doctoral students 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

68 

from two research Midwest universities to determine persistence factors. The results of a 

multistep logistic regression model, which included age, gender, ethnicity, marital status, 

and children, indicated only age as statistically significant. Rockinson-Szapkiw et al. 

(2019) conducted a study of 232 EdD students to predict program integration, which 

consisted of three components—faculty integration, student integration, and curriculum 

integration. Using a hierarchical regression model, Rockinson-Szapkiw et al. (2019) 

found gender and race statistically significant. Nettles and Millett (2006) found a positive 

relationship between older age and the rate of doctoral degree progress while being 

married was correlated with persistence to degree completion and less likely to stop out 

than students not being in a committed relationship. Nettles and Millett (2006) asserted, 

“having children under the age of eighteen is the enemy of a speedy time to degree” (p. 

220), however, the researchers were unable to support the claim with data.  

 Gnanadass and Sanders (2019) asserted women’s preferences differed from men’s 

choices in e-learning environments. Women wanted increased interactions with 

instructors through more face-to-face communications and timely feedback on 

assignments (Gnanadass & Sanders, 2019). In contrast, Patterson (2012) claimed women 

preferred to email instructors than talk on the phone. Rockinson-Szapkiw et al. (2017) 

conducted a qualitative study with 15 of 17 participants, who were female, either married 

or divorced, with ages ranging between 20–29 and 60–69, who worked part-time or full-

time, and most had dependent children living in the home. Rockinson-Szapkiw et al. 

(2017) found female doctoral students’ confidence to persist through a doctoral program 

came from a support system of family and friends, who provided encouragement and 
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moral support to help navigate the multiple identities of a mother and working 

professional, in addition to graduate studies.  

 With the growing emphasis on promoting social justice, equity, and inclusion in 

higher education (Thelin, 2017), an opportunity existed for researchers to capture gender 

fluidity information, whether performing quantitative research or for use in college 

admission applications. Rankin and Garvey (2015) asserted the need for researchers 

conducting assessments to consider gender fluidity, specifically the queer–spectrum and 

the trans–spectrum population segments. Given the range of social identities, Rankin and 

Garvey (2015) asserted quantitative researchers be inclusive with survey instruments 

providing a plethora of options in which participants could best identify the group or 

groups they best fit. According to R. Nasser (personal communication, October 9, 2020), 

“limiting choice options to males and females (the binary) may alienate participants who 

identify outside the binary.” Therefore, transgender as a gender choice was added into the 

survey instruments (see Appendix A & Appendix B). In summary, age, gender, ethnicity, 

marital status, and the number of children were dependent variables in the research 

design (Gittings et al., 2018; Rankin & Garvey, 2015; Rockinson-Szapkiw et al., 2017; 

Rockinson-Szapkiw et al., 2019). 

Personal Factors–Work-Life-Study Balance 

 Many researchers cited work-life balance, a challenge by many adults with 

families and employment responsibilities, and further complicated by doctoral degree 

studies, were factors contributing to degree persistence (Ayaduri, 2018; Castelló et al., 

2017; Holmes et al., 2019). Castelló et al. (2017) conducted a study and found doctoral 

students enrolled in 56 Spanish universities stated reasons for dropping out attributable to 
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challenges of balancing family, professional career, and doctoral studies. Ayadurai 

(2018) conducted a quantitative analysis to examine gender differences in relationships 

between the work-life-study balance of 80 online PhD students with “perceived stress and 

satisfaction with life” (p. 7).  The study results, summarized in Table 4, indicated 

evidence work-life and work-study balance were gender-dependent factors contributing 

to doctoral student persistence. 

Table 4     

Work-Life Balance and Work-Study Balance v. Perceived Stress and Satisfaction with Life 

Independent Variable Dependent Variable Result 

Work-Life Balance Perceived Stress Women reported higher stress 

Work-Study Interface Perceived Stress Women reported higher stress 

Work-Life Balance Satisfaction with Life No difference 

Work-Study Interface Satisfaction with Life 
Women reported lower satisfaction with 

life 

Note. Male-female gender differences. Work-Life and Work-Study balance with Perceived  

Stress and Satisfaction with Life. Adapted from Ayadauri (2018).  

 J. Taylor (personal communication, September 2, 2020) granted permission to 

incorporate three work-life-study balance measures (see Appendix G). The three 

questions asked respondents to identify the number of hours per week spent working, the 

number of hours spent on doctoral studies, and, if applicable, the number of hours 

children spent in daycare.  
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Program Factor–Program Orientation 

 Motte (2019) asserted a three-phase scaffolded approach to program orientations 

supported improved doctoral student persistence throughout the doctoral program. 

However, the two program stages most essential to conduct the orientations were before 

the program started, then another crucial time at the candidacy/ dissertation stage (Motte, 

2019). Gittings et al. (2018) and Rockinson-Szapkiw et al. (2019) included program 

orientation in quantitative studies, and neither researcher found the variable statistically 

significant. 

Program Factor–The Community of Inquiry Survey Instrument  

            Arbaugh et al. (2008) developed the Community of Inquiry (CoI) survey, 

consisting of 34 questions about social, cognitive, and teaching presence, and 

subsequently validated the instrument. The Arbaugh et al. (20018) study, which 

performed a comprehensive quantitative analysis, provided the baseline for comparison 

against the study’s results. Other researchers utilized the 34-question survey for different 

analyses and purposes (Cleveland-Innes & Campbell, 2012; Ice et al., 2011; Shea and 

Bidjerano, 2012; Stenbom; 2016). For example, Ice et al. (2011) administered the 

Community of Inquiry survey to determine if a relationship existed between student 

satisfaction and course-level retention at a public university system, comparing [n = 

21,218] students in the highest disenrollment quartile and [n = 16,732] students in the 

lowest disenrollment quartile. Ice et al. (2011) asserted the results indicated “the 

possibility of high disenrollment as a function of structural deficiencies, at the macro 

level can be largely discounted” (p. 60) and retention “to some extent, may be a student 

specific problem that is beyond the scope of the university to address” (p. 62). Shea & 
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Bidjerano (2012) conducted a follow-on study, examining learning outcome differences 

between a hybrid v. fully online learning environment. While the results indicated a 

positive relationship between teaching and social presence with cognitive presence, 

strengthened by increasing progressive levels of self-regulated learning, Shea and 

Bidjerano (2012) conducted a principal component factor analysis of the 34-question CoI 

survey.  

 Cleveland-Innes, one of the original 2008 CoI instrument authors, developed “six 

additional items written to measure the possibility of emotional presence” (Cleveland-

Innes & Campbell, 2012, p. 274). A sample of [n=217] graduate students, representing a 

cross-section of demographics and courses, responded to the 40-question survey. 

Cleveland and Campbell (2012) found, “emotion is experienced by online students in 

areas beyond the expression of social presence” (p. 282) and suggested replicating the 

study with “larger samples [than n = 217] to validate our exploratory statistical analysis” 

(p. 285). Stenbom et al. (2016) using the Community of Inquiry Framework combined 

with technology, examined a one-to-one relationship between learner and instructor for 

mathematics. Stenbom et al. (2016) suggested emotional presence, specifically directed 

affectiveness, supported meaningful discussion and dialogue between the learner and 

instructor. Previous studies, such as Rienties and Alden Rivers (2014), had drawn on the 

additional emotional presence questions for the CoI survey posed by Cleveland-Innes. 

Therefore, it was sensible to include the six emotional presence questions in the present 

study as a way to illuminate the researcher’s line of inquiry [to evaluate the addition of 

emotional presence as a fourth interdependent construct] (B. Alden-Rivers, personal 

communication, August 17, 2020). With permission from Cleveland-Innes (see Appendix 
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G), the Community of Inquiry survey, which incorporated the six emotional presence 

questions, was used for quantitative analysis. Also, slight wording modifications, e.g., 

course to courses and instructor to instructors, were incorporated into the survey 

questions. These changes enabled both current and former students to rate the EdD 

program in totality (see Appendix A & Appendix B). 

Program Factor–Dissertation-Student Relationship 

 The relationship between the student and dissertation chair, built on trust, 

transparency, communication, and mutual respect, was vital to doctoral program 

persistence (Cockrell & Shelley, 2010; Gittings, 2010, Gittings et al., 2018; Lim et al., 

2019; Rademaker et al., 2016; Rockinson-Szapkiw et al., 2016; Sverdlik et al., 2018). 

Gittings (2010), who developed six questions for survey respondents to rate the student-

dissertation chair relationship, provided permission to incorporate the six questions into 

the surveys (Appendix G). Using a 7-point Likert scale, former and current EdD students 

identified satisfaction levels with the dissertation chair on (1) the dissertation topic, (2) 

dissertation committee selection, (3) proposal or prospectus preparation, (4) conducting 

research, (5) writing feedback and guidance, and (6) accessibility. The former and current 

student surveys incorporated the six dissertation chair relationship questions (See 

Appendix A & Appendix B).  

Program Factor–Cohort Groups  

 Doctoral program cohorts were students who enrolled and entered an educational 

program simultaneously and organized into groups who took the same classes in the same 

sequence for learning and working together while providing moral and academic support 

through degree completion (Santicola, 2013). Berry (2017) conducted a qualitative study 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

74 

with students attending a university in the Western United States and found students felt 

participating in a cohort group provided a sense of belonging, collective identity, and an 

encouraging support system. More importantly, students felt the cohort group “added 

structure and cohesion to the online experience” (Berry, 2017, p. 40), which addressed a 

critical theme in the researcher’s study about students struggling after transitioning into 

the independent scholarship phase of the doctoral program. Sverdlik et al. (2018) also 

claimed professional doctorate programs utilized cohort models to help students integrate 

into the program through to degree completion. 

Summary  

 Thus, doctoral degree persistence could be a significant issue in any field of 

study, in online, blended online, hybrid, or residential programs, and occur at the 

beginning of a doctoral program or during the program’s dissertation phase (Brown, 

2017; Lowery et al., 2018; Rockinson-Szapkiw et al., 2019).  The personal factors 

identified through research were age, gender, ethnicity, children, marital status, and 

work-life-study balance (Ayadurai, 2018; Gittings et al., 2018; Ploskonka, 1993; 

Rockinson-Szapkiw et al., 2019). The program factors measured Community of Inquiry 

(CoI) teaching, social, cognitive, and emotional presence, the student-dissertation 

relationship, program orientation attendance, and cohort participation (Arbaugh et al., 

2008; Berry, 2018; Cleveland-Innes & Campbell, 2012; Gittings, 2010; Lim et al., 2019; 

Motte, 2019; Rockinson-Szapkiw et al., 2019).  

 The baseline CoI theoretical framework, introduced by Garrison, Anderson, and 

Archer (2000), represented processes and procedures within a framework of three 

interdependent elements — social presence, cognitive presence, and teacher presence —
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and guided the structure of course curriculum, design, and delivery for online and 

distance education learners (Garrison, 2017; Saadatmand et al., 2017; Stavredes & 

Herder, 2019). The Community of Inquiry for Online Learning, suggested by Rienties 

and Alden Rivers (2014), added emotional presence, recognizing the importance of 

instructors maintaining awareness of students’ emotions in an online learning 

environment. The literature review identified reliable and valid instruments, such as the 

validated 34-question Community of Inquiry (CoI) survey (Arbaugh et al., 2008) and the 

40-question CoI survey (Cleveland & Campbell, 2012), adapted to include six emotional 

presence questions.  

 In addition to the personal and program factors, numerous scholars highlighted 

strategies and interventions to help students succeed in a community of inquiry. 

Examples included strategic synchronous engagements to achieve learning outcomes, 

increased faculty interaction, the intentional pairing of students with dissertation chairs, 

and faculty advising (Ames et al., 2018; Deshpande, 2017; Duke & Denicolo, 2017; Fiore 

et al., 2019; Maul et al., 2018; Tinto, 2017). Also, critical for success required an 

academically prepared, committed, and motivated student; a research-based curriculum; 

faculty engaging students in an inclusive environment (Anderman & Wolters, 2006; Deci 

et al., 2017; Demetriou & Schmitz-Sciborski, 2011; Garrison, 2017; Weiner, 2000). Also, 

a dissertation chair and committee supported students by providing resources, timely 

feedback, encouragement, and added structure through the dissertation process 

(Breitenbach, 2019; Cockrell & Shelley, 2010; Ewing et al., 2012; Lim et al., 2019; 

Rademaker et al., 2016; Rockinson-Szapkiw et al., 2016; Sverdlik et al., 2018).  
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 Chapter Three described the quantitative methodology used to address the 

research questions and hypothesis statements and included threats to validity. Chapter 

Four provided the results of the quantitative analysis. Chapter Five connected the study 

results with previous studies and provided conclusions and implications. 
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Chapter Three: Methodology 

Restated Purpose and Context of Study 

 The purpose of the study was twofold; (1) establish the factors of persistence 

related to attrition and inform a three-year online Leadership EdD program at a private-

Midwest university with best practices and lessons learned to meet future scholar-

practitioner needs, and (2) to perform a quantitative comparative analysis using 

researched variables between students who completed the EdD with students currently 

enrolled in EdD programs to assess the extent to which differences existed between the 

two populations.  

 Multiple researchers claimed about half of students who began doctoral programs 

did not persist (Bowen & Rudenstine, 1992; Tinto, 1993/2012; Ross, 2019; Walker et al., 

2008) with varying attrition levels depending on the field of study. The implication of the 

problem included the potential loss of intellectual capital to society and demoralized 

students who departed doctoral studies (Lovitts, 2001). The quantitative analysis 

incorporated moderating variables to preclude misleading associations or determine 

relationship differences between the independent and dependent variables (Fraenkel, 

2012; Mantel, 1959). Also, the methodology examined the Carnegie Project on the 

Education Doctorate’s positive impact within a Community of Inquiry model (Arbaugh et 

al., 2008; Cleveland-Innes & Campbell, 2014; CPED, 2021; Garrison et al., 2000; Perry, 

Zambo, & Abruzzo, 2020; Perry, Zambo, & Crow, 2020; Rienties & Alden Rivers, 

2014).  
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Participants 

 A simple random sample, which “is one in which each and every member of the 

population has an equal and independent chance of being selected” (Fraenkel et al. 2012, 

p. 94), was used for the study. The participants consisted of two populations from 

universities offering online EdD programs; former students who persisted to degree 

completion or did not finish, and students currently enrolled in EdD programs. The 

participation criteria defined at least 80% of the program’s course content in totality was 

or is delivered online from a university offering the professional EdD degree, including 

affiliation with the Carnegie Project on the Education Doctorate (Allen & Seaman, 2015; 

Rockinson-Szapkiw et al., 2019). The populations’ targeted sample sizes were 200–300 

former students from online programs who completed and did not complete the EdD 

degree and 200–300 students currently enrolled in EdD programs. The predominant 

rationale for a combined sample size of at least 400 responses was to perform a principal 

component (factor) analysis on the 40-question modified Community of Inquiry survey 

embedded in former and current student surveys (Warner, 2013). Warner (2013) stated, 

“in general, N [the sample size for factor analysis] should never be less than 100; it is 

desirable to have N > 10p” (p. 842), where p, the number of variables, represented the 40 

survey questions.      

 The survey was web-based and conducted at the respondents’ geographical 

locations throughout the United States. The surveys for former and current students, 

whether sent to university Deans of Education for distribution or collected through social 

media, were voluntary, anonymous, and accessible through a link from the Qualtrics 

survey platform. A review of survey responses ensured participants studied at universities 
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meeting the 80% online criteria through correspondences with university Deans or by 

reviewing the university or related U.S. state websites. Also, former students’ survey 

responses, whose EdD program started before 2007, were not used to remain consistent 

with the survey instrument validating the Community of Inquiry framework (Arbaugh et 

al., 2008; Cleveland-Innes & Campbell, 2012; Garrison et al., 2000). 

Instrumentation 

 The Qualtrics survey platform, used for data collection, also generated reports in 

Excel for quantitative analysis. After receiving permission to use or modify, two survey 

instruments (see Appendix A & Appendix B) combined questions from three existing 

sources (see Appendix G), supporting construct-related validity. Fraenkel et al. (2012) 

defined construct validity as “the degree to which the totality of evidence is consistent 

with theoretical expectations” (p. 162). The original Community of Inquiry (CoI) survey, 

developed by Arbaugh et al. (2008), comprised 34 questions aligned with teaching, 

social, and cognitive presence. Cleveland-Innes and Campbell (2012) developed six 

additional questions to measure emotional presence, increasing the number of survey 

questions to 40. With permission from Dr. Cleveland-Innes (see Appendix G), the 40-

item CoI survey, initially developed for course evaluations, was modified for survey 

respondents to answer the questions from a program-level perspective. The course to 

program-level change was not deemed a threat to validity. Also, the rating scale was 

changed from a 5-point Likert scale to a 10-point interval scale to increase response 

fidelity and variation. Gittings et al. (2018) also permitted the use and modification of 

questions, including demographic information, the relationship with the dissertation 

chair, and reasons students did not persist (see Appendix G). J. Taylor (personal 
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communication September 20, 2020) permitted the use of three SoGosurvey questions, 

addressing work hours per week, study hours per week, and time children spent in 

daycare (See Appendix G).  

 Dillman et al. (2014) asserted the importance of properly designing and 

implementing surveys to maximize responses. User-friendly surveys including progress 

bars, page breaks, and arrows for students to review previous answers (Dillman et al., 

2014). Fraenkel et al. (2012) argued content validity included instrument format and 

clarity, bias-free language, and domain content information. A pilot survey, conducted 

for the current student population of EdD students, provided feedback on survey clarity 

and flow, the Likert and Interval scales, time-to-complete the survey, and other general 

comments. All students who received the pilot survey had a choice to respond or not. 

Four of nine students enrolled at the private-Midwest U.S. university’s EdD program 

responded to the pilot survey with feedback from respondents incorporated before 

deployment to the targeted population. Table 5 summarized guidelines 9.1 through 9.10 

and the actions to satisfy the criteria. 

Table 5   

Guidelines for Designing Web and Mobile Surveys 

Guideline Action  

9.1 “Decide how the survey will be 

programmed and hosted” (p. 349). 

 

 

 

 

A private midwestern university hosted instruments 

on the Qualtrics system. The researcher organized 

the survey into four sections, Background, 

Education, Work-Life-Study Balance, and Program 

Information.  The use of skip-logic helped students 

easily navigate through the survey.        

                                                                       Continued. 
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Table 5. Continued.  

9.2 “Evaluate the technological 

capabilities of the survey population” 

(p. 349). 

Current and former doctoral students were the 

target audience of the survey.  

9.3 “Take steps to ensure that question 

quality display similarly across 

different devices, platforms, browsers, 

and user settings” (p. 349). 

The survey checked the surveys' preview mode, as 

Qualtrics was the survey instrument of choice at the 

private-Midwest university. One student expressed 

a challenge using a smartphone to answer the 

survey. 

9.4 “Offer a questionnaire optimized 

for mobile [use]” (p. 349).   

Qualtrics built in the capability for smartphone 

users.  

9.5 “Decide the number of questions 

presented on each web page, including 

the arrangement of the items” (p. 349). 

The strategic use of page-breaks was to optimize 

the number of questions on the page. As a result of 

the pilot survey feedback, the researcher broke 

down the 40-question Community of Inquiry 

survey instrument into four logical sections. 

9.6 “Create interesting and informative 

welcome and closing screens that will 

have a wide appeal to respondents” (p. 

349). 

Used a prescribed template from the university, 

providing contact information for questions 

9.7 “Develop a screen format that 

emphasizes the respondent rather than 

the sponsor” (p. 349). 

The Qualtrics platform provided the format. 

9.8 “Use a consistent page layout 

across screens and visually emphasize 

information that is essential to 

completing the survey while 

deemphasizing inessential 

information” (p. 349). 

The Qualtrics platform provided a consistent page 

layout. 

9.9 “Allow respondents to back-up in 

the survey” (p. 349). 

The back-up feature within Qualtrics provided a 

back-up button activated from pilot survey 

feedback. 

9.10 “Do not require responses to 

questions unless absolutely necessary 

of the survey” (p. 349). 

Utilized “response requested” for each question. 

The researcher did not use “forced response” for 

any question, so participants could choose not to 

answer a specific item or group of questions, 

enabling through to the end of the survey. 

Note. Adapted from Dillman et al. (2014).  The Guideline column summarized the 

researcher’s actions taken from the pilot study feedback.    
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Variables 

 The independent variables, identified through research from the literature review, 

comprised personal and program factors. The personal factors included age, gender, 

ethnicity, marital status, children, program stage, and work-life-school balance measures 

(Ayadurai, 2018; Castelló et al., 2017; Gnanadass & Sanders, 2019; Harvey et al., 2017; 

Holmes et al., 2019; Nettles & Millett, 2006; Patterson, 2012; Rankin & Garvey, 2015; 

Rockinson-Szapkiw et al., 2017). The program factors measured Community of Inquiry 

(CoI) teaching, social, cognitive, and emotional presence, student-dissertation 

relationship questions, program orientation attendance, and cohort participation (Ames et 

al., 2018, Berry, 2017; Cornér et al., 2017; Lim et al., 2019; Maul et al., 2018; Santicola, 

2013; Sverdlik et al., 2018).  The study objectives were to identify statistically significant 

differences between former EdD students and current EdD students for each researched 

variable. 

Methodology 

 The intended approach was a quantitative methodology, specifically logistic 

regression, to address the research questions and hypotheses. Crucial to conducting 

logistic regression was collecting enough responses from former students who did not 

complete the EdD survey. Peduzzi et al. (1996) conducted a logistic regression sensitivity 

analysis, where researchers varied the number of events per variable (EPV). The study 

consisted of 673 cardiac patients, of which 252 patients died. The number of events, 

defined by the methodology, was 252, and the number of independent variables was 

seven; thus, the EPV for the study was (252/7) = 36. Peduzzi et al. (1996) found EPV 

values of 10 or greater resulted in no significant validity problems. The estimated number 
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of variables from the survey instruments to perform logistic regression analysis was 

approximately 20, which assumed the 40-question Community of Inquiry model loaded 

on five factors (Cleveland-Innes & Campbell, 2012). Therefore, to accomplish logistic 

regression, the approximate number of respondents who did not complete the EdD survey 

was approximately 200. Only nine former students initially responded, which required a 

different approach. An alternate methodology performed a comparative analysis between 

two populations, former and current EdD students, for each dependent variable. The latter 

approach did not rely on an unreachable sample size from former students who did not 

complete the EdD program. A separate analysis compared former students who 

completed the EdD with former students not persisting.  

Research Questions 

 The five research questions were: 

Research Question 1: To what extent do the personal factors differ between 

former and current students? 

Research Question 2: To what extent do the program factors differ between 

former and current students? 

Research Question 3: To what extent do the program factors differ between 

former and current students with regard to attending a university affiliated with the 

Carnegie Project on the Education Doctorate? 

Research Question 4: To what extent do the Community of Inquiry presences 

differ between former and current students with regard to participation in a cohort group? 

 Research Question 5: To what extent does Time-to-Degree differ between former 

students who attended a CPED affiliated program and a non-CPED affiliated program? 
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Originally, Research Question 3, before deciding to perform a comparative 

analysis between former and current student populations, stated: To what extent does an 

integrated set of personal and program factors differ between former and current 

students? However, the original research question only made sense if logistic regression, 

to predict persistence, was performed. Instead, the modified third research question 

examined the relationship between former and current students with each program factor 

using a moderating variable. The moderating variable, supported by research, tested for 

differences between former and current students attending an EdD program affiliated 

with the CPED or with no affiliation to CPED. The added fourth research question also 

examined the relationship between former and current students with the Community of 

Inquiry presences, using a different moderating variable. The moderating variable, also 

supported by research, tested for the effect of participation in cohort groups or not 

participating in a cohort group as the moderating variable. The fifth research question 

addressed time-to-degree completion between former students attending an EdD program 

affiliated with CPED and former students attending an EdD program with no affiliation 

to CPED.  

Hypothesis Statements  

The 16 statements of hypothesis were: 

Null Hypothesis 1: There is no difference between the population of former and 

current EdD students’ age during doctorate program studies. 

Null Hypothesis 2: There is no difference between the population of former and 

current EdD students’ gender during doctorate program studies. 
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Null Hypothesis 3: There is no difference between the population of former and 

current EdD students’ ethnicity during doctorate program studies. 

Null Hypothesis 4: There is no difference between the population of former and 

current EdD students’ marital status during doctorate program studies. 

Null Hypothesis 5: There is no difference between the population of former and 

current EdD students’ number of children/ dependents during doctorate program studies. 

Null Hypothesis 6: There is no difference between the population of former and 

current EdD students’ work-life-study balance during doctorate program studies. 

Null Hypothesis 7: There is no difference between the population of former and 

current EdD students’ who attended a program orientation during doctorate program 

studies. 

Null Hypothesis 8: There is no difference between the population of former and 

current EdD students’ level of social presence, cognitive presence, teaching presence, and 

emotional presence during doctoral program studies. 

Null Hypothesis 9: There is no difference between the population of former and 

current EdD students’ relationship with the dissertation chair during doctoral program 

studies. 

Null Hypothesis 10: There is no difference between the population of former and 

current EdD students’ participating in a cohort group during doctoral program studies. 

Null Hypothesis 11: The relationship between the population of former and 

current students who attended a program orientation during doctorate program studies is 

independent of students who attended an EdD program affiliated with the Carnegie 
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Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED.  

Null Hypothesis 12: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 

emotional presence during doctoral program studies were independent of students who 

attended an EdD program affiliated with the Carnegie Project on the Education Doctorate 

and students who attended an EdD program with no affiliation with CPED.  

Null Hypothesis 13: The relationship between the population of former and 

current students’ relationship with the dissertation chair during doctoral program studies 

was independent of who attended an EdD program affiliated with the Carnegie Project on 

the Education Doctorate and students who attended an EdD program with no affiliation 

with CPED.  

Null Hypothesis 14: The relationship between the population of former and 

current students participating in a cohort group during doctoral program studies is 

independent of students who attended an EdD program affiliated with the Carnegie 

Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED.  

Null Hypothesis 15: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 

emotional presence during doctoral program studies were independent of EdD programs 

whose students participated in a cohort group. 

Null Hypothesis 16: There is no difference in time-to-degree between former 

students who attended an EdD program affiliated with the Carnegie Project on the 
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Education Doctorate and former students who attended an EdD program with no 

affiliation with CPED.  

Data Collection 

 Obtaining survey feedback entailed contacting Deans of Education for permission 

to survey former and current students. The survey, conducted anonymously through 

Qualtrics, allowed participants to elect to respond or not respond. The initial IRB 

approved the correspondence with 36 universities on September 21, 2020, requesting 

student email addresses from Deans of Education. Due to a low number of survey 

responses from the 36 universities, two additional modifications were processed on 

September 22, 2020 and then another on September 28, 2020, increasing the number of 

universities from 36 to 44. The university Deans who agreed to participate stated a 

requirement to distribute surveys directly to students to address privacy concerns, 

requiring a third IRB modification, approved on October 21, providing the universities 

with the appropriate information to distribute the surveys. In addition to giving the survey 

links, a Survey Research Information Sheet was provided, which described informed 

consent. The Survey Research Information Sheet was the first survey question to ensure 

students read and consented to the survey. Deans distributed the surveys through course 

management systems, internal websites, or email. From the 44 universities, the School of 

Education Deans from eight universities agreed to support the research study; however, 

only seven universities responded, despite a dean’s reminder. Former students from five 

of the eight universities responded. Deans from several other universities stated 

willingness to participate. However, the online programs had yet to graduate students and 

chose not to allow students to participate.  
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 The number of former and current students responding to the anonymous survey, 

distributed through the university Deans, was 174 and 119, respectively, for 293 

respondents. The population of students who received access to the combined former and 

current student surveys was 1446, resulting in a 20.3% response rate. Also, to conduct 

logistic regression analysis to predict degree completion, statistical methods required 

feedback from former doctoral students who did not complete the EdD program, a 

population found hard to reach. Only one former student, who did not complete the EdD 

program, responded to the survey distributed by the university deans.  

 One of the deans, who declined permission to survey students, suggested using 

social media to obtain responses. Dusek et al. (2015) claimed social media provided an 

innovative and cost-effective approach to data collection, however, maintaining robust 

research methods was crucial to ensure data integrity and validity. Dusek et al. (2015) 

also claimed LinkedIn was the more appropriate social media platform to target a 

population for data collection, given it connected professionals from multiple professions 

with identified credentials. Two IRB modifications, processed on November 2 and 

November 4, 2020, were sent to survey former and current students on two social media 

sites, LinkedIn and Facebook.  

Through searching on LinkedIn and Facebook for EdD groups, the researcher 

identified three EdD groups on Facebook, one with 4180 members, and the other with 

206 members. One group’s administrator did not provide the number of members. Social 

media responses received from 432 former and current students from the Facebook 

groups combined with the 293 responses from university Deans resulted in 725 

respondents. Whether sent through the university Deans or social media, all surveys 
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opened in October and November, respectively, and closed on December 31, 2020, and 

January 31, 2021.  

 Data Analysis Procedures 

The 14-step data analysis procedure was: 

1) Performed an initial data cleaning to remove incomplete surveys, responses 

from students enrolled in and attending university programs not meeting the 

80% online content criteria, and to realign a small number of former students 

who responded to the current student survey in the dataset. The process, 

which started with 725 responses, resulted in a sample size of 511, of which 

228 were former students who completed the EdD and 283 current EdD 

students. The difference between 725 and 511 included survey responses from 

40 former students who did not persist to completion and was addressed as a 

separate population segment due to the relatively small sample (see Step 11).  

2) Created frequency and relative frequency charts of all variables for visual 

assessment. 

3) Implemented multiple imputation using Statistical Package for Social 

Sciences (SPSS) Version 27 to replace 146 missing data points for Teaching 

Presence question 13 within the 40-question Community of Inquiry survey. 

The question was inadvertently left out of the former students’ survey sent to 

Deans of Education but incorporated into the social media survey. A pooled 

dataset from 20 iterations, created by the multiple implementation process, 

replaced the missing data. The process included conducting a best and worst-

case dataset of higher and lower means and standard deviations (Donders et 
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al., 2006; Pedersen et al., 2017; Van Buuren, 2012; Van Ginkel et al., 2020; 

Warner 2013). The multiple imputation process replaced 11 additional 

missing values from the 40-question CoI survey. 

4) Validated the multiple imputation pooled dataset through analyzing 

descriptive statistics’ comparative data before and after imputation. A 

principal component (factor) analysis using a direct oblimin rotation of the 

Community of Inquiry constructs with imputed values compared multiple 

parameters against the validated 34-question Community of Inquiry survey 

(Arbaugh et al., 2008; Cleveland-Innes & Campbell, 2012, Shea & Bidjerano, 

2012). Using SPSS, the parameters calculated and compared were the Kaiser-

Meyer-Olkin (KMO) statistic, Bartlett’s test of sphericity, percentage of 

variance explained, Cronbach’s alpha, and variable cross-loadings (Bandolas 

& Gerstner, 2016; Kaiser, 1974; Mvududu & Sink, 2013; Warner, 2013; 

Watson, 2017). 

5) Further reduced the dataset size from 511 to 475, removing survey respondent 

data before 2007 to align with Arbaugh et al.’s (2008) study, explained further 

in Chapter Four. 

6) Used the auto-code feature in SPSS to convert all categorical and ordinal 

variables within SPSS Version 27 into numeric values to accomplish 

quantitative analysis. The process included treating blank string values as 

user-missing data (Grande, 2015b). 

7) Conducted hypothesis tests using chi-square tests of independence between 

former and current student populations for all categorical and ordinal 
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variables. Checked expected cell count underlying assumptions for both 2 x 2 

tables and those larger than 2 x 2 (Bewick et al., 2004; Field, 2018; McClave 

& Sincich, 2017; McHugh, 2013; Yates, 1999). The level of significance used 

was 0.05. All rejected null hypotheses included a Cramer V effect size 

calculation (Ferguson, 2009). 

8) Performed a principal component (factor) analysis using SPSS Version 27 on 

the Community of Inquiry (CoI) 40-question interval scale survey. The 

outcome of parallel analysis (Howard, 2016; Math Guy Zero (2000), 

Myududu & Sink, 2013; O’Connor, 2000a; O’Connor; 2000b, Watkins, 2018; 

Watson, 2013) resulted in a four-factor solution for ease of interpretation and 

analysis and consistent with the CoI theoretical framework. Calculated means 

for each survey respondent using SPSS for teaching, social, cognitive, and 

emotional presence (TP, SP, CP, EP) constructs for hypothesis testing (Eager, 

2018). After performing normality testing for TP, SP, CP, and EP means 

(Grande, 2016), the researcher conducted two-independent sample Mann 

Whitney U tests to determine if statistical significance existed between former 

students who completed the EdD and current EdD students. The level of 

significance used for all analyses was α = .05. 

9) Added a data field to indicate if survey respondents attended a university 

whose EdD program affiliated with the Carnegie Project on the Education 

Doctorate (CPED, 2021), then aligning each survey respondent’s EdD 

program Start Date with the CPED affiliation year. 
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10) Conducted Cochran-Mantel-Haenszel tests between the independent variable 

(current and former students) with selected dependent variables (program 

orientation and participation in a cohort group) using a moderating variable. 

The moderating variable, defined as students who attended an EdD program 

affiliated with the Carnegie Project on the Education Doctorate and students 

who attended an EdD program with no affiliation with CPED, tested for odds 

ratios in each strata and for a Common Odds ratio. All rejected null 

hypotheses included a Common Odds Ratio effect size calculation, or 

confidence interval (Denham, 2017). 

11) Conducted Two-Way Analysis of Variance (ANOVA) testing (using the 

Univariate function in SSPS) for the Program Dissertation Chair relationship 

using a moderating variable. The moderating variable was a university whose 

EdD program affiliated with the Carnegie Project on the Education Doctorate 

(CPED). The ordinal variables, automatically recoded into discrete values, 

accomplished the ANOVA in SPSS. A principal component (factor) analysis, 

conducted using a direct oblimin rotation on the six-question dissertation 

chair survey, found all six variables loaded onto one factor. The process 

required calculating the mean values of the six questions for each survey 

respondent (Eager, 2018). A procedure, defined by Gignac (2019), and using 

SPSS balanced the number of data points for each of the four factor-level 

combinations: Former students-CPED, Former Students-No CPED, Current 

Students-CPED, and Current Students-No CPED. In addition to a balanced 

design, additional underlying assumptions were normality, homogeneity of 
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variance, and outliers (Grande, 2014, McClave & Sincich, 2017). All rejected 

null hypotheses included a partial η2 effect size calculation. 

12) Conducted Two-Way Analysis of Variance (ANOVA) testing for the 

Community of Inquiry presences using a moderating variable. The 

moderating variable examined whether a university whose EdD programs 

were affiliated with the Carnegie Project on the Education Doctorate (CPED). 

The CoI means, previously calculated for Hypothesis Test 8, were used to 

balance the number of data points for each of the four factor-level 

combinations (Gignac, 2019; McClave & Sincich, 2017): Former students-

CPED, Former Students-No CPED, Current Students-CPED, and Current 

Students-No CPED. Additional underlying assumptions checked were 

normality, homogeneity of variance, and outliers (Grande, 2014, McClave & 

Sincich, 2017). All rejected null hypotheses included a partial η2 effect size 

calculation. 

13) Step 13 replicated Step 12, only using cohort participation or not as the 

moderating variable. 

14) Removed 10 of the 40 former students whose EdD program did not meet the 

80% online program content criteria. Only 11 of the 30 students finished all 

survey sections. Descriptive statistics for former students who completed the 

EdD and did not complete the Ed.D, due to the small sample size of the latter, 

were compared.   
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Initial Data Cleaning 

 The data from [n = 725] survey responses, collected through the Qualtrics survey 

platform, addressed the four research questions and 15 hypotheses statements. The 

respondents were anonymous and consistent with research ethics, protecting student 

information and privacy. Participants recruited came either from a school of education 

dean or through social media groups. The data cleaning process reduced the sample size 

from [n = 725 to n = 511]. Respondents either failed to complete the surveys or attended 

universities whose EdD programs did not meet the 80% criteria of content delivered 

online. Also, seven students reported having earned an EdD but answered the current 

student survey, subsequently recoded as former students. Thirty former students, who 

started the EdD program but did not persist to completion, were compared in a separate 

analysis with the former students who earned the EdD.  

Social Media Data Integrity 

 For social media responses, the surveys included an explicit statement within the 

post to former and current EdD students, which defined “Online” as 80% or more of your 

coursework in totality was or is delivered online (See Appendix E & Appendix F). After 

data collection, the verification process evaluated two sources of information; the 

university website identified by the respondent and websites for each state offering online 

EdD programs, e.g., https://www.onlineeddprograms.com/states/virginia. In some cases, 

universities offering online EdD programs identified a finite number of weekend 

residencies for instruction, networking, or group projects and, therefore, included those in 

the data analysis. The number of social media responses not meeting the criteria was 32 

students. A few cases existed where universities offered multiple delivery options for 
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students, e.g., online or hybrid. In those cases, because the instructions specifically 

defined the 80% online requirement, the responses from the respondents were trusted and 

included. 

Threat to Validity 

Missing Data 

 During the data collection process, one of 13 Teaching Presence (TP) questions, 

TP13, embodied within the former students’ 40-question Community of Inquiry survey, 

was accidentally omitted. The Age question, within the current students’ survey, also 

inadvertently omitted, resulted in missing data. In both cases, the surveys were 

immediately corrected and redeployed for data collection. For the age question, a 

methodology did not exist to replace the data. After remedying the surveys, 56 students 

responded, sufficient to test the age hypothesis statement. For the omitted Community of 

Inquiry survey TP13 question, to conduct research hypotheses statements required a 

process to address the missing data. The missing data amount for TP13 was 146, all 

within the former students’ survey.  

 Scholars described three types of missing data: (1) data completely missing at 

random (MCAR), (2) data missing at random (MAR), and (3) data not missing at random 

(NMAR). Van Buuren (2012) claimed if the probability of missing data was the same for 

all subjects, the data category was missing completely at random (MCAR). Van Buuren 

(2012) also claimed missing data at random (MAR) as conditional or dependent on some 

known property of the observed data, and data classified as not missing at random 

(NMAR) meant the cause of the omitted data was unknown. The scenario of a survey 

question left out aligned closer with missing at random (MAR) category. Pedersen et al. 
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(2017), however, claimed multiple imputation, a process in which replaced data, provided 

“unbiased and valid estimates of association based on information from available data” 

(p. 157), and capable of replacing values whether classified as MAR, MCAR, or MNAR. 

Other missing data options, such as listwise deletion, discarded the entire dataset case if 

missing information existed or replacing the missing values with the mean of the 

remaining values, which could result in bias results (Donders et al., 2006; Pedersen et al., 

2017; Van Ginkel et al., 2020; Warner 2013). Furthermore, multiple imputation 

prevented wastefulness while increasing statistical power by not discarding the data (Van 

Ginkel et al., 2020). Van Buuren (2012) claimed multiple imputation was the accepted 

method to replace missing data with algorithms integrated into statistical software 

packages, such as Statistical Package for Social Sciences (SPSS). Li et al. (1991) claimed 

20% of missing data were a modest level of missing data, 30% moderately large, and 

50% extreme, stating “4 or 5 imputations resulted in well-calibrated procedures with 

relatively modest power losses” (p. 1072). Similarly, White et al. (2010) suggested a 

range for imputation between 30% to 50% missing data. A combined survey sample size 

of 511 and 146 missing values for TP 13 resulted in 28.57% missing data, well within the 

criteria.  

Multiple Imputation 

 Many researchers discussed the multiple imputation process to replace missing 

data, with most referencing and building on original works by Rubin (1987). Rubin 

(1987) stated, “multiple imputation is a statistical technique designed to take advantage 

of the flexibility in modern computing to handle missing data” (p. vii). Before calculating 

imputed values, the first step of a three-step process was understanding survey responses’ 
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patterns to select the data for inclusion (Pedersen et al., 2017). Because the study defined 

the two populations, former and current students as both simple random samples, a 

systematic approach to assessing the feasibility of using a combined dataset for multiple 

imputation, was used. Figure 2 and Figure 3 depicted a comparative summary of the 

means and standard deviations for all 13 Teaching Presence questions for both former 

and current EdD student samples, which were visually very similar. 

Figure 2           

Descriptive Statistics for Former Students Teaching Presence Questions 

 

  

 

          

            

            

            

            

            

            

            

Note. N = 228 for TP1-TP12 survey questions. N = 82 for survey question TP13. 
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current students were -1.452 and -1.592, respectively, and kurtosis values for the two 

sampled populations were 2.143 and 2.45.  

Figure 3           

Descriptive Statistics for Current Students Teaching Presence Questions 

 

  

 

          

            

            

            

            

            

            

            

Note. N = 283 for TP1-TP13 survey questions.     
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students and 283 current students teaching presence question 13 survey ratings. Results 

indicated U = .754, p = .754, which failed to reject the null hypothesis. Thus, through 

visual inspection of the frequency charts, descriptive statistics comparative analysis, 

internal consistency reliability calculations, and a two-sample Mann-Whitney test of 

survey ratings, the use of multiple imputation, with a combined current and former 

student database sample size of [n = 511], provided unbiased estimates to replace missing 

data for TP13. 

 Von Buuren (2012) asserted historical research suggested using “between 3 and 5 

imputations for moderate amounts of missing information,” with emerging studies 

recommending “between 20–100” (p. 49).  Von Hippel (2009) conducted a study using 

40 imputations for 40% missing values (p. 278), which aligned with one imputation for 

every one percent of missing data. Rubin (1987) quantified a “large-sample variation” 

ratio between a finite number of m imputations, �̅�𝑚  relative to infinite imputations,  

�̅�∞ , using the following equation (p. 114). 

     = (1 +
𝛾0

𝑚
) 

Applying the study parameters of 𝛾0 =28.57%, the percentage of missing data, with m = 

20 imputation iterations, resulted in a multiplier of 1.014. Interpreting, the calculated 

variance was 1.014% higher than if computing m =∞ imputation iterations. Thus, for 

Step Two, the researcher, using SPSS version 27, estimated 20 imputations and a pooled 

multiple imputed dataset (Baranzini, 2018; Pedersen et al., 2017, p. 163). An increased 

number of imputations provided diminishing returns. Step three created a “pooled 
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multiple imputed estimate” (Pedersen et al., 2017, p. 162) and summarized descriptive 

statistics in Table 6 

Table 6     
      

TP13 Imputation Descriptive Statistics 
    

Imputation Mean SD Imputation Mean SD 

1 8.25 1.796 11 8.27 1.775 

2 8.24 1.818 12 8.24 1.820 

3 8.24 1.829 13 8.20 1.830 

4 8.27 1.806 14 8.24 1.815 

5 8.18 1.819 15 8.25 1.817 

6 8.28 1.796 16 8.24 1.834 

7 8.20 1.833 17 8.31 1.784 

8 8.21 1.817 18 8.23 1.798 

9 8.22 1.803 19 8.29 1.802 

10 8.25 1.817 20 8.28 1.827 

      Pooled 8.244 1.729 

Note. The table summarized the descriptive statistics for the 20 imputations. 

 The multiple imputation estimates were validated by bounding higher and lower 

means and standard deviations using Imputation 5 and Imputation 11 (Pedersen et al., 

2017) and conducting principal component analysis, which did not change the factor 

loadings and constructs. The pooled imputation dataset resulted in a slightly lower 

standard deviation (Donders et al., 2006). 
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Factor Analysis Validation 

 A principal component (factor) analysis compared multiple parameters with the 

Arbaugh et al. (2008) study, such as Kaiser-Meyer-Olkin, Bartlett’s Test of Sphericity, 

percentage of variance explained by eigenvalues greater than one, and Cronbach’s alpha 

calculations. Warner (2013) asserted factor analysis evaluated many variables, p, such as 

a survey question instrument, reduced to a smaller number of latent variables or 

constructs. Factor analysis collapsed variables into smaller sets of underlying constructs 

by accounting for collinearity patterns, revealing meaningful clusters used for analysis 

(Mvududu & Sink, 2013; Watson, 2017). Before performing factor analyses, multiple 

researchers cited specific criteria to be satisfied. For factor analysis, Warner (2013) 

asserted a minimum sample size of 100 and a ratio between sample size (n) and the 

number of variables (p) be at least 10 (p. 842), of which the combined dataset met both 

criteria given a sample size of 511. Bandolas and Gerstner (2016) argued distributions not 

meeting normality might exhibit problems when univariate skewness and kurtosis values 

were equal to or greater than 2.0 and 7.0, respectively (p. 31). Demirtas et al. (2008) 

claimed for large samples, defined as greater than 400, skewness and kurtosis did not 

adversely affect multiple imputation performance (p. 10). Skewness and Kurtosis 

calculations of all 34-Community of Inquiry Teaching, Social, and Cognitive presence 

questions were within the threshold with two exceptions. Teaching Presence Question 4 

skewness = -2.138, and Social Presence Question 5 = -2.082, were slightly over the |2.0| 

threshold (See Appendix H). Watkins (2018) argued excessive skew could influence 

exploratory factor analysis and suggested using box and whisker plots to detect outliers 

for retaining or deleting outliers based on circumstances. Figures 4 and 5 depict box plots 
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and histograms, respectively, for Teaching Presence question 13. The “after impution” 

values were pooled data from 20 iterations.  

Figure 4             

Boxplot of Teaching Presence; Question 13 Scores 

 

  
 

            

              

              

              

              

              

              

              

              

              

              

              

              

              

Note. N = 511 for the dataset with imputed values. N = 365 for   

the dataset without imputed values. The chart provides a    

comparative analysis of quartiles, means, medians, and outliers    

before and after imputation.   

 The outlier data examined did not exhibit a pattern or quantity to justify 

discarding data. While most students responded with high scores, a smaller percentage 

consistently scored the questions low. Also, because the survey was anonymous, follow-

up discussions with survey respondents to identify the reasons or root causes for low 

scores were not possible. 
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Figure 5           

Teaching Presence Question (TP13) Comparison Before and After Imputation 

 

  
 

          

            

            

            

            

            

            

            

            

            

            

            

            

            

Note. N = 511 includes imputed values. N = 365 prior to imputation. 

The chart intends to show the relative frequency distribution similarity   

between before and after multiple imputation.     

 Watson (2017) outlined a five-step process to conducting a factor analysis: “(a) 

evaluating the factorability of the intercorrelation matrix, (b) determining how many 

factors to extract, (c) determining how many factors to retain, (d) determining the 

appropriate factor rotation method, and (e) interpreting factor structure and naming 

factors” (p. 232).  

 Evaluating the factorability of the intercorrelation matrix. Mvududu and Sink 

(2013) claimed most correlations between factors should fall in a range from .20 to 0.80 

(p. 82). Multicollinearity became a potential issue between factors with correlations of 

0.85 or larger (Mvududu & Sink, 2013). Watkins (2018) asserted Bartlett’s test of 

sphericity examined the correlations matrix values for factorability, ease of interpretation, 

0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

1 2 3 4 5 6 7 8 9 10

R
el

at
iv

e 
F

re
q
u
en

cy

Interval Scale

Without Imputed Values With Imputed Values



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

104 

and parsimony. Watson (2017) stated Bartlett’s test of sphericity formulated a null 

hypothesis, which stated the intercorrelation matrix was an identity matrix, meaning 

values of one were on the diagonals and values of zeros off the diagonals. A rejection of 

the null hypothesis meant “individual variables are sufficiently correlated for a factor 

analysis to be performed” (Watson, 2017, p. 233). Kaiser-Meyer-Olkin (KMO) 

parameter, ranging between 0 and 1.0, measured sampling adequacy with desired values 

≥ .70, “suggesting factor analysis yielded distinct and reliable factors given the data 

utilized” (Arbaugh et al., 2008, p. 134).  Kaiser (1974) categorized KMO values with the 

following descriptors: “values between .90 to 1.0 (marvelous), .80 to .89 (meritorious), 

.70 to .79 (middling), .60 to .69 (mediocre), .50 to .59 (miserable), and below .50 

(unacceptable)” (p. 35).  

 Determining how many factors to extract. Warner (2013) claimed Principal 

Components Analysis (PCA) and Principal Analysis Factoring (PAF) were factor 

extraction methods. Statistics Package for Social Sciences provided the capability of both 

methodologies. Watson (2017) argued PAF was the preferred approach when normality 

was an issue. Bandalos and Gerstner (2016) claimed the importance of setting a factor 

loading threshold to delineate the most critical factors, claiming through literature a range 

of values between .32 and .78 with a median cutoff of .40 (p. 38). Despite theoretical 

differences in factor extractions and calculations of variances and correlations, “for some 

datasets, PCA and PAF may yield similar results about the nature of components and 

factors” (Warner, 2013, p. 860). Appendix I compared a factor analysis using both PCA 

and PAF methods, which yielded similar results. 
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 Determining how many factors to retain. Software packages, such as SPSS, 

calculated a default factor solution or provided researchers the capability to specify the 

number of factors extracted based on theory or knowledge (Bandolas & Gerstner, 2016; 

Warner, 2013). Bandalos and Gerstner (2016) also claimed an interpretable factor 

solution aligned with the theoretical constructs and had “at least four items per factor 

greater than .30” (p. 41). Calculated eigenvalues for each factor indicated “the amount of 

variance accounted for by that factor independent of all other factors” (Watkins, 2018, p. 

229). Warner (2013) asserted researchers who did not specify the number of factors for 

retention retained eigenvalues greater than one. For example, Arbaugh et al. (2008) 

conducting factor analysis using principal components analysis and extracted four factors 

with eigenvalues larger than one. However, “when specifying a three-factor solution 

within SPSS, factor loadings for the 34 items supported the validity of the CoI’s 

conceptual framework of Teaching, Social, and Cognitive presences” (Arbaugh et al., 

2008, p. 135). Researchers advocated for using a Scree Plot, which depicted eigenvalues 

on the vertical axis v. factors in descending order on the horizontal axis, using the curve’s 

break or knee to determine the number of factors to retain (Warner, 2013; Watson, 2017).   

 Determining the appropriate factor rotation method. Conceptually, the 

objective of factor rotation was to simplify and ease interpretation of the factor constructs 

(Watkins, 2018). Watkins (2018) claimed two types of rotations existed, orthogonal and 

oblique. Watson (2017) asserted orthogonal rotations meant factors were uncorrelated, 

and minor to moderate correlations existed between factors for oblique rotations. 

Garrison (2017) claimed the Community of Inquiry theoretical framework represented 

“three interdependent elements – social presence, cognitive presence[,] and teaching 
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presence” (pp. 24–25). Translating theory to analysis, Arbaugh et al. (2008) used an 

oblique rotation, direct oblimin within SPSS Version 15, and “found the results of this 

study suggest there was overlap, as evidenced by the correlation among factors” (p. 136). 

 Evaluating and interpreting factors. In addition to the criteria mentioned above, 

criteria set forth by Bandolas and Gerstner (2016) established the final factor analysis 

construct: 

 (a) Interpretability relative to the theory on which the scale was based, (b) degree 

to which the items had strong loadings on a factor, (c) degree to which items 

cross-loaded, and (d) whether each factor had at least four saliently loading items. 

(p. 41) 

To remain consistent with Arbaugh et al. (2008), a principal components analysis, using 

SPSS Version 27 with a direct oblimin rotation, was conducted using a cutoff value of 

.40 (Bandolas & Gerstner, 2016). Using the combined dataset of 511 survey respondents, 

the teaching, social, and cognitive presence responses, consistent with the original study 

by Arbaugh et al. (2008), were used. The factor analysis results indicated five factors 

with eigenvalues exceeding one; however, only two variables loaded on one factor.  The 

second step specified a four-factor solution and found three items cross-loading between 

two factors, two of which left only three items loading on one factor. The third step 

established a three-factor solution. All 13 teaching presence questions loaded on Factor 1, 

seven of nine social presence plus on cognitive presence question loading on Factor 2, 

and the remaining 11 of 12 cognitive presence loading on Factor 3. Two social presence 

questions cutoff below the .40 threshold thus did not load on any factor. For 

completeness, a three-factor eigenvalue solution, using principal axis factoring instead of 
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principal component analysis, was specified with similar results (see Appendix I). 

Addressing interpretability relative to the theory (Arbaugh et al. 2008; Bandolas & 

Gerstner, 2016), the one difference in the factor loadings was the researcher’s factor 

loading had cognitive presence question CP 6 loaded with the social presence construct. 

In addition to Arbaugh et al.’s (2008) principal component analysis, Shea and Bidjerano 

(2012) surveyed over 2000 college students (p. 316) in the calendar year 2010 from 38 

universities within one state university system inclusive of undergraduate and graduate 

students, with 26% of the sample enrolled in blended or hybrid courses (p. 318). Shea and 

Bidjerano’s survey utilized a 5-point Likert scale, used principal axis factoring instead of 

principal component analysis, explaining 68.33% of the variation with Cronbach’s Alpha 

measurements of .97, .93, and .96 for teaching, social, and cognitive presences, 

respectively (p. 319), consistent with the researcher’s analysis. The most interesting 

finding from Shea and Bidjerano’s (2012) study was a predominant loading of Cognitive 

Presence question six (CP6) onto the social presence factor, consistent with the 

researcher’s analysis.  Question CP6, together with social presence questions, SP3, SP4, 

and SP9, included specific references to “online discussions” or “online medium” (See 

Appendix A and Appendix B). Table 7 depicts a Community of Inquiry comparative 

factor analysis for the Arbaugh et al. (2008) study, the Shea and Bidjerano (2012) study, 

and the researcher’s study.  
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Table 7       

Community of Inquiry Survey Comparative Analysis  

  
Arbaugh et al. 

(2008) 

Shea & 

Bidjerano (2012) 
Study (2021) 

Sample Size 287 >2000 511 

Survey Scale 5-point Likert 5-point Likert 10-point Interval 

Factor Analysis Method PCA PAF PCA 

Factors 3 3 3 

Kaiser-Meyer-Olkin (KMO) 0.95 N/A 0.963 

Percent of Variance 61.20% 68.33% 68.28% 

Cronbach’s Alpha (TP, SP, CP) .94, .91, .95 .97, .93, .96 .96, .91, .96 

Note. N = 511. The researcher’s study showed alignment with Arbaugh et al.’s (2008)  

study, also validated by Shea and Bidjerano (2012). PCA = Principal Component Analysis.  

PAF = Principal Axis Factoring. TP = Teaching Presence, SP =Social Presence, 

and CP = Cognitive Presence. Twenty-six percent of the students in the Shea and 

Bidjerano (2012) study were enrolled in blended/ hybrid courses. 
 

  

 Consistent with the criteria, Table 7 reflected comparable data between the initial 

study by Arbaugh et al. (2008) with Shea and Bidjerano (2012), and the researcher’s 

study. The analysis provided sufficient evidence of the imputed missing data pooled 

values’ accuracy and integrity. Furthermore, using the combined former and current 

dataset addressed the research questions and hypothesis tests associated with the four-

presence Community of Inquiry model. See Appendix J for Imputation 1, Imputation 5, 

and Pooled-Imputation comparative data.  
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Other Internal and External Threats to Validity 

 If not mitigated or understood, internal threats to validity could alter the ability to 

draw correct inferences. In contrast, external validity threats “arise when experimenters 

draw incorrect inferences from the sample data to other persons, other settings, and past 

or future situations” (Creswell, 2009, p. 162). Johnson and Christensen (2017) asserted 

the necessity to evaluate internal threats to validity before drawing causal relationships 

between variables. Table 8 and Table 9 depict internal and external threats to validity. 

Table 8     

Internal Threats to Validity   

Threat Category Threat Description Threat Evaluation 

History 
Impact of time passing during the 
experiment 

Not Applicable: A high percentage 

of participants completed the survey 

in under 10 minutes: The survey 
design allowed participants the 

opportunity to start, stop, and return 

at a later time to complete the 

survey (w/in seven days). 

Maturation 
Participants age during the 

experiment 
Participating students were former 

and current Ed.D. students. 

      

Regression 
Participants selected have extreme 

scores 
The researcher addressed outliers in 

Chapter Three. 

      

Selection 
Participants selected have 

characteristics that predispose an 
outcome 

The researcher directed surveys to a 

targeted population of students, 

inclusive of all universities and to 
students who met a specified 

criteria. 
                                    Continued.                 
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Table 8.  Continued. 

Mortality 
Participants can dropout out of an 
experiment once starting 

Approximately 30% of participants 
who started the survey did not 

complete the survey. Incomplete 

surveys were eliminated. The 
researcher processed five IRB 

modifications to increase sample 

sizes to compensate for survey 

participants' incomplete responses. 

Diffusion of 
Treatment 

Participants in the control and 

experimental groups can 
communicate, thus influencing 

scores 

Survey distribution to current and 

former students through university 
Deans of Schools of Education and 

social media.  

Compensatory/ 

resentful 
demoralization 

Benefits between control and 

experimental groups 

Not Applicable. No benefits as 

surveys were voluntary and 
anonymous. 

Compensatory 

rivalry 
Different groups receiving different 

treatment 

Not Applicable: No difference in 

experience as surveys were 

voluntary and anonymous. 

Testing 
Participants become familiar with 

testing questions 
Not Applicable: This was not a pre-

test, post-test longitudinal survey 

Instrumentation Changes b/t pre-post test 

There were no content changes to 
the survey instrument throughout 

the process other than to correct 

surveys for two missing questions 
and the addition of transgender as a 

gender choice, of which none 

responded to the latter item. 

Note: The internal validity threat category matrix and threat descriptions are from  

Creswell, (2009, pp. 162-165). The researcher developed the threat evaluations. 

 The internal and external threats to validity did not threaten the study conclusions 

or inferences. The study conducted was not a longitudinal study. Also, most respondents 

completed the survey in under 10 minutes. A robust process ensured students who 

responded met the criteria or 80% of course content in totality delivered online.  
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Table 9     

External Validity Threats   

Threat Category Threat Description Threat Evaluation 

Interaction of 

selection and 
treatment. 

"The researcher cannot generalize to 
individuals who do not have the 

characteristics of participants" (p. 

165). 

A comprehensive process verified 

students attended universities meeting 

specific criteria. Chapter One noted 
one limitation associated with 

population characteristics. 

      

Interaction of 

setting and 
treatment. 

"The researcher cannot generalize to 

individuals to other settings" (p. 165). 

The analysis focused on former and 
current EdD students who met 

specified criteria of 80% of course 

learning through the EdD program.  

      

Interaction of 

history and 

treatment. 

"A researcher cannot generalize the 

results to past or future situations" (p. 

165). 

The study focused on former and 
current EdD students only. 

Note: The external validity threat category matrix and threat descriptions are from  

Creswell (2009, pp. 162-165). 

Summary 

To address the five research questions and 16 hypotheses statements, after 

initial data cleaning, 228 and 283 usable survey responses were collected from former 

and current students, respectively. Survey responses, collected using Qualtrics as the 

survey platform, were anonymous and consistent with research ethics, protecting 

student information and privacy. Participants recruited came either from the schools 

of education university deans or through social media groups. Survey participants 

responded from public, private, and for-profit universities throughout the United 

States. One student responded from a university in the United Kingdom. The initial 

analysis planned to use logistic regression to identify statistically significant factors. 

Despite the collection of 511 total usable responses, the number of respondents from 
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the population of former EdD students who did not persist to degree completion was 

too small. Instead, personal and program factors, identified through research, 

compared differences between former students who completed the EdD with the 

current students using appropriate statistical methods consistent with the dependent 

variables. For missing data requiring replacement, multiple imputation, a proven 

process consistent with research best practices and statistical software, validated 

results by conducting a principal component (factor) analysis of two previous studies 

for analysis (Arbaugh et al., 2008; Shea & Bidjerano, 2012). Internal and external 

validity threats, defined by Creswell (2009), were addressed.  

A second data cleaning to accomplish the quantitative analysis, explained 

further in Chapter Four, was required. Chapter Four addressed all statements of 

hypothesis and the research questions consistent with the data analysis procedures. A 

separate analysis, which compared the former students who completed the EdD with 

those students who did not persist to completion, was also conducted and summarized 

in Chapter Four. Chapter Five discussed the results with implications for future 

research.  
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Chapter Four: Results 

Restated Purpose and Context of this Study 

 The purpose of the study was twofold; (1) establish the factors of persistence 

related to attrition and inform a three-year online Leadership EdD program at a private-

Midwest university with best practices and lessons learned to meet future scholar-

practitioner needs, and (2) to perform a quantitative comparative analysis using 

researched variables between students who have completed the EdD with students 

currently enrolled in EdD programs to assess the extent to which differences existed 

between the two populations.  

Additional Data Cleaning Step 

 To remain consistent with Arbaugh et al.’s (2008) Community of Inquiry study, 

which collected data from students in 2007 and 2008, required the elimination of 36 

survey responses from former students whose EdD programs started before 2007, 

reducing the sample size from 511 to 475. The breakdown between former and current 

students for analysis was 196 and 279, respectively. Furthermore, to test the moderating 

variables required identifying if survey respondents attended universities whose EdD 

programs were affiliated or not with Carnegie Project on the Education Doctorate. The 

survey instruments captured survey respondents’ university and program start year. An 

analysis of member universities affiliated with CPED (CPED, 2021), including affiliation 

year, resulted in 230 students participating in EdD programs affiliating with CPED, 

compared with 245 students whose programs were not affiliated. Figure 6 depicts a 

frequency distribution representing the EdD program start year for the 196 former 

students and 279 current students.  
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Figure 6             

EdD Start Year Frequency Chart        

 

  

 

            

              

              

              

              

              

              

              

Note. N = 475. The data represents the start dates of 196 former students who  

completed the EdD and 279 current EdD students.     

 To conduct a Principal Component (factor) Analysis (PCA), Warner (2013) 

asserted a sample size (N) to variable ratio (p) threshold exceed N/p > 10 (p. 842). The 

dataset’s sample size, slightly reduced from 511 survey respondents to 475, combined 

with p = 40, representing the 40-question CoI survey, met the requirement for conducting 

a PCA to determine a smaller number of constructs for analysis. The justification for not 

repeating multiple imputation for Teaching Presence question 13 was the imputed values 
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current students’ surveys comprised 42 and 28 questions, respectively, divided into four 

sections: demographics, educational background, work-life-study balance, and program 

information. The first question in each survey was the students’ consent to take the 

anonymous survey. The additional former students’ survey questions consisted of 12 

seven-point Likert scale questions, which requested feedback on reasons for not 

persisting. Also, two questions captured degree completion or not, and the time-to-degree 

measured in months.  

The independent variable for all 15 hypothesis tests was former students who 

earned the EdD and current students. Hypothesis test 16 compared time-to-degree 

between former students who attended an EdD program affiliated with the Carnegie 

Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED. The dependent variables were the personal and program factors. 

Personal factors were age, gender, ethnicity, marital status, number of dependent 

children, number of hours per week a student worked, and number of hours dependent 

children spent in daycare (Ayaduri, 2018; Castelló et al., 2017; Gittings et al., 2018; 

Nettles & Millett, 2006; Ploskonka, 1993; Rankin & Garvey, 2015; Rockinson-Szapkiw 

et al., 2019). The program factors were if students attended a program orientation or not, 

teaching, social, cognitive, and emotional presence, students’ relationship with the 

dissertation chair, and participating in a cohort group (Arbaugh et al., 2018; Berry, 2017; 

Cleveland-Innes & Campbell, 2012, Gittings et al., 2018; Lim et al., 2019; Motte, 2019; 

Rockinson-Szapkiw et al., 2019; Santicola, 2013; Sverdlik et al., 2018). Hypothesis tests’ 

one through four, six, seven, nine, and 10 used the two-way chi-square test of 

independence. The chi-square statistic tested for differences between two nominal 
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variables to determine if the variables were independent or if sufficient evidence existed 

to claim the two nominal variables were dependent on each other (McClave & Sincich, 

2017). McHugh (2013) asserted the chi-square test was robust for skewed data 

distributions and homogeneity of variance violations. McClave and Sincich (2017) 

claimed an underlying assumption collected data represented a random sample. For a 2 x 

2 contingency table, such as using population (former and current students) versus gender 

(male and female), Field (2018) claimed all expected frequencies needed to be greater 

than 5 to use the chi-square distribution. For tables larger than 2 x 2, the critical 

underlying assumptions required “no cell in the table should have an expected frequency 

less than one, and no more than 20% of the cells should have an expected frequency of 

less than five” (Bewick et al., 2004, p. 52). Any null hypothesis rejected using the chi-

square test included a Cramer’s V effect size calculation and interpretation for practical 

significance (Ferguson, 2009). The limitation section in Chapter Five noted any 

violations of the underlying assumptions. Null Hypothesis 5 tested a difference between 

the former and current student populations and the number of dependent children, a 

quantitative discrete or scale variable. A rejection of the Shapiro-Wilk test for normality 

required the non-parametric Mann-Whitney test to compare the two means (Grande, 

2015a). 

Null Hypothesis 8 

Null Hypothesis 8 was stated as, There is no difference between the population of 

former and current EdD students’ level of social presence, cognitive presence, teaching 

presence, and emotional presence during doctoral program studies. Null Hypothesis 8, as 

outlined in Data Procedures steps 8 through 10, tested for statistically significant 
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differences between former and current students’ teaching presence, social presence, 

cognitive presence, and emotional presence during doctoral program studies. To 

accomplish the tests required a principal component analysis (PCA) of the 40-question 

Community of Inquiry (CoI) survey. The modified CoI survey comprised the original 34-

question survey (Arbaugh et al., 2008) and six additional questions addressing emotional 

presence (Cleveland-Innes & Campbell, 2012). The six emotional presence questions 

aligned with the CoI theoretical framework, adapted by Rienties & Alden Rivers (2014). 

Tabachnick and Fidell (2014) asserted, “PCA [Principal component analysis] is the 

solution of choice for the researcher who is primarily interested in reducing a large 

number of variables down to a smaller number of components” (p. 688). Applying 

principal component analysis (PCA) collapsed the 40 variables into smaller sets of 

underlying constructs by accounting for collinearity patterns, revealing meaningful 

clusters used for analysis (Mvududu & Sink, 2013; Watson, 2017). To make statistical 

inferences between current students required calculating mean values for each survey 

respondent, using the smaller set of constructs determined by PCA for teaching, social, 

cognitive, and emotional presences (Eager, 2018). 

Factor Analysis Methodology 

 Principal Component Analysis with a direct oblimin rotation, consistent with 

Arbaugh et al.’s (2008) study, reduced the 40-question survey responses into four 

meaningful constructs by following a five-step process: “(a) evaluating the factorability 

of the intercorrelation matrix, (b) determining how many factors to extract, (c) 

determining how many factors to retain, (d) determining the appropriate factor rotation 

method, and (e) interpreting factor structure and naming factors” (Watson, 2017, p. 232). 
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Two pairs of variables, Teaching Presence (TP) question TP1 and TP2, and TP7 and TP8 

had correlation values of .854 and .882, slightly exceeding the recommended threshold of 

.85 (Mvududu & Sink, 2013). Mvududu and Sink (2013) claimed many “correlations 

between variables exceeding .85 multicollinearity becomes a concern” (p. 82). Bartlett’s 

test of sphericity, rejected for the 40-question CoI principal component analysis, meant 

sufficient correlations existed between variables, in which a factor analysis defined a 

smaller number of underlying constructs for ease of interpretation (Watson, 2017). The 

Kaiser-Meyer-Olkin value was .964 and fell into the marvelous category (Kaiser, 1974, p. 

35). Skewness and kurtosis values for the teaching, social, cognitive, and emotional 

presence questions (see Appendix K) were within the 2.0 and 7.0 suggested guidelines 

(Bandolas & Gerstner, 2016, p. 30) except for TP4 and SP5. Teaching Presence question 

4 and Social Presence question 5’s skewness values were |2.143| and |2.068|. Cronbach’s 

alpha calculated values for teaching, social, cognitive, and emotional presence constructs 

were .96, .92, .96, and .92. These values significantly exceeded a rule of thumb 

recommending internal reliability consistency thresholds of at least .70 (Johnson & 

Christensen, 2016, p. 168). 

 Cleveland-Innes & Campbell (2012) also used a Principal Component Analysis 

with a Likert scale (1 = strongly disagree to 5 = strongly agree) compared with the 1-10 

interval scale (1 = low, 10 = high) used in the study. The reasoning behind using a 1-10 

interval scale was to obtain more fidelity in student ratings. However, unlike Arbaugh et 

al. (2008), Cleveland-Innes and Campbell (2012) presented an initial set of nine factors. 

The analysis neither specified a factor number solution, a Kaiser-Meyer-Olkin (KMO) 

value, a p-value for Bartlett’s test of sphericity, nor measures of internal reliability 
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consistency (Arbaugh et al., 2008; Bandolas & Gerstner, 2016). Thus, there was not 

enough information provided for comparative analysis.  In addition to the criteria 

mentioned above, Bandolas and Gerstner (2016) established criteria to determine the final 

factor analysis construct: 

 (a) Interpretability relative to the theory on which the scale was based, (b) degree 

to which the items had strong loadings on a factor, (c) degree to which items 

cross-loaded, and (d) whether each factor had at least four saliently loading items. 

(p. 41) 

The initial Principal Component Analysis of the 40-question CoI survey responses, using 

SPSS Version 27, found five factors with eigenvalues exceeded one. Myududu and Sink 

(2013) asserted a Visual Scree Plot (VSP) was one approach to determine the number of 

components to retain by finding where “the line begins to show a clear bend” (p. 87), 

retaining those components at the elbow or bend in the curve, depicted in Figure 7. 

O’Connor (2000a), however, asserted parallel analysis removed researcher subjectivity, 

dependent on visually finding sharp demarcations on the Scree Plot (Figure 7), defining 

those eigenvalues to retain or not retain. 

  



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

120 

Figure 7           

Visual Scree Plot for the 40-Question CoI Survey     

 

  

 

          

            

            

 

 

 

 

 

Note. The Visual Scree Plot depicts the eigenvalues for the first 20 components. 

 In addition to O’Connor (2000a), multiple researchers suggested using parallel 

analysis to determine the number of eigenvalues to retain (Howard, 2016; Myududu & 

Sink, 2013; Watson, 2013). O’Connor (2000b) developed syntax for conducting parallel 

analysis (see Appendix L), titled SPSS parallel.sps (para. 3). The parallel analysis process 

calculated a “resulting set of eigenvalues averaged and compared with the components 

extracted from the real data” (Watkins, 2018, p. 230). Watkins (2018) asserted the 

retained components from parallel analysis had eigenvalues exceeding the calculated 

values, which averaged simulated data (see Appendix L). Figure 8 reflected the 

comparative analysis of the actual data with the simulated data. 
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Figure 8           

Eigenvalue Comparative Analysis: SPSS Values vs. Parallel Analysis (PA) 
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a meta-analysis, recommended satisfactory “variables (a) load onto their primary factor 

above 0.40, (b) load onto alternative factors below 0.30, and (c) demonstrate a difference 

of 0.20 between their primary and alternative factor loadings” (p. 55), or the .40–.30–.20 

rule. Applying Howard’s (2016) methodology, Arbaugh et al.’s (2008) study’s primary 

factors aligned with variable values greater than .40; secondary factors loaded at values 

as high as .374, and differences between all the primary and secondary factors exceeded 

.20 (p. 135). Following the intent of Howard’s approach but using values from the 

Arbaugh et al. (2008) resulted in variable values greater than .40 loading on a component 

with differences between primary and secondary approximately equal to or greater than 

.20. All but one secondary loaded variable, Emotional Presence (EP) question EP2 

exceeded .374, depicted in Table 10. 

Table 10         

Principal Component Analysis of the Community of Inquiry Survey     

CoI Item Component Loading 

  1 2 3 4 

Component 1: Teaching Presence         

TP8. The instructors helped keep the course participants on 

task in a way that helped me to learn. 
0.881 -0.039 0.033 -0.142 

TP9. The instructors encouraged course participants to explore 

new concepts in this course. 
0.841 -0.032 0.048 -0.157 

TP6. The instructors were helpful in guiding the class towards 

understanding course topics in a way that helped me clarify 

my thinking. 
0.837 0.014 -0.059 -0.075 

TP1. The instructors clearly communicated important course 

topics. 
0.833 0.007 -0.108 0.079 

TP5. The instructors were helpful in identifying areas of 

agreement and disagreement on course topics that helped me 

to learn. 
0.818 0.004 -0.100 0.091 

TP2. The instructors clearly communicated important course 

goals. 
0.817 0.076 0.048 -0.054 

   Continued.  
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Table 10.  Continued.     

TP7. The instructors helped to keep course participants 

engaged and participating in productive dialogue. 
0.811 -0.018 0.026 -0.201 

CoI Item Component Loading 

  1 2 3 4 

TP3. The instructors provided clear instructions on how to 

participate in course learning activities. 
0.802 0.083 -0.023 0.120 

TP11. The instructors helped me to focus discussion on 
relevant issues in a way that helped me to learn. 

0.785 0.026 -0.057 -0.146 

TP4. The instructors clearly communicated important due 

dates/ time frames for learning activities. 
0.751 0.070 0.014 0.156 

TP12. The instructors provided feedback that helped me 

understand my strengths and weaknesses relative to the 

courses’ goals and objectives. 
0.739 0.049 -0.132 0.043 

TP10. Instructors’ actions reinforced the development of a 

sense of community among course participants. 
0.663 -0.066 -0.032 -0.354 

TP13. The instructors provided feedback in a timely fashion. 0.577 0.045 -0.268 0.146 

Component 2: Social Presence         

SP4. I felt comfortable conversing through the online medium. 0.010 0.953 0.048 0.114 

SP3. Online or web-based communication is an excellent 

medium for social interaction. 
0.123 0.770 0.043 0.009 

SP9. Online discussions help me to develop a sense of 

collaboration. 
0.081 0.769 -0.047 -0.052 

CP6. Online discussions were valuable in helping me 

appreciate different perspectives. 
0.013 0.701 -0.215 0.087 

EP2. I felt comfortable expressing emotion through the online 

medium. 
-0.078 0.668 0.049 -0.413 

SP5. I felt comfortable participating in the course discussions. 0.127 0.565 -0.182 -0.078 

SP6. I felt comfortable interacting with other course 

participants. 
0.013 0.512 -0.249 -0.190 

SP7. I felt comfortable disagreeing with other course 

participants while still maintaining a sense of trust. 
-0.004 0.473 -0.224 -0.248 

SP8. I felt that my point of view was acknowledged by other 

course participants. 
0.070 0.429 -0.236 -0.242 

   Continued.  
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Table 10.  Continued.     

Component 3: Cognitive Presence 
  

        

CP4. I utilized a variety of information sources to explore 

problems posed in the courses. 
-0.082 -0.023 -0.899 -0.012 

CP12. I can apply the knowledge created in the courses to my 

work to other non-class related activities. 
-0.001 0.023 -0.858 0.052 

CP3. I felt motivated to explore content related questions. 0.067 -0.016 -0.835 -0.042 

CP11. I have developed solutions to course problems that can 

be applied in practice. 
-0.022 0.053 -0.833 <.001 

CoI Item Component Loading 

  1 2 3 4 

CP10. I can describe ways to test and apply the knowledge 

created in the courses. 
0.040 0.074 -0.804 0.009 

CP8. Learning activities helped me construct explanations/ 

solutions. 
0.072 0.076 -0.799 0.009 

CP9. Reflection on course content and discussion helped me 

understand fundamental concepts in the classes. 
0.001 0.067 -0.780 -0.059 

CP7. Combining new information helped me answer questions 

raised in course activities. 
0.067 0.159 -0.764 -0.005 

CP5. Brainstorming and finding relevant information helped 

me resolve content related questions. 
0.054 -0.029 -0.747 -0.077 

CP2. Course activities piqued my curiosity. 0.264 -0.064 -0.716 -0.028 

CP1. Problems posed increased my interest in course issues. 0.155 0.006 -0.647 -0.129 

Component 4: Emotional Presence         

EP4. I found myself responding emotionally about ideas or 

learning activities in the courses. 
-0.028 0.108 -0.005 -0.796 

EP1. Emotion was expressed when connecting with other 

students. 
-0.033 0.100 -0.139 -0.776 

EP3. Expressing emotion in relation to expressing ideas was 

acceptable in the courses. 
0.074 0.244 -0.025 -0.682 

SP1. Getting to know each other course participants gave me a 

sense of belonging in the courses. 
0.140 -0.117 -0.190 -0.671 

EP5. The instructors acknowledged emotion expressed by 

students. 
0.263 0.076 -0.002 -0.652 

SP2. I was able to form distinct impressions of some course 

participants. 
0.025 -0.103 -0.313 -0.619 

EP6. The instructors demonstrated emotion in online 

presentations and/ or discussions. 
0.208 0.299 0.093 -0.564 

Note. The extraction method was principal components analysis with an oblique (direct oblimin with  

Kaiser normalization) rotation. Component loadings over .40 are in bold (Bandolas & Gerstner, 2016; 

Howard, 2016).         
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 All 13 teaching presence variables loaded onto Component One, consistent with 

the theoretical framework. Seven of nine social presence questions loaded onto 

Component Two. Variables CP6 and EP2 were also loaded onto component two with SP3 

through SP9. The loading of CP6 and EP2 on component two made sense because both 

variables, together with SP3, SP4, and SP9, explicitly referenced online discussions (See 

Appendix A & Appendix B). Eleven of 12 cognitive presences loaded onto component 

three, consistent with the theoretical framework with one exception, CP6. Five of the six 

emotional presence questions loaded on component four, together with SP1 and SP2. 

Variables SP1 and SP2 aligned with the social presence subconstruct of self-projection/ 

expressing emotion (Garrison, 2017, p. 28). Thus, the component loadings from more 

than one presence onto the social presence component, e.g., CP6 and EP2, together with 

SP3 through SP9, made sense because the Community of Inquiry framework depicted 

overlaps between the presences.  

 To test the statements of hypothesis required using the Pattern Matrix 

Components (see Table 12) to compute the component means (Eagar, 2018, 14:00) for 

each former and current student. Mean values, calculated for each survey respondent, 

averaged the survey scores for all 13 teaching presence responses (Eager, 2018), and 

enabled an independent two-sample test of means for statistical difference between the 

196 former students and the 279 current students. The process repeated for social, 

cognitive, and emotional presences. Conducting a Shapiro-Wilk test using SPSS (Grande, 

2015a) found former and current student sample distributions were not normal (p < .001). 

The p-values for normality testing dictated the use of the non-parametric Mann-Whitney 

U statistic to test for differences in the means for teaching, social, cognitive, and 
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emotional presence, with results summarized in Table 13. The results were significant for 

cognitive presence and insignificant for teaching, social, and emotional presence. The 

effect size for cognitive presence, measured by Cohen’s d, was = .244. All tests 

conducted were at a level of significance of 𝛼 = .05. 

Null Hypothesis Test 11 through 15: Testing a Moderating Variable  

Research Question 3 stated, To what extent do the program factors differ between 

former and current students with regard to attending a university affiliated with the 

Carnegie Project on the Education Doctorate? Null Hypothesis test’s 11 through 14, 

which aligned with the third research question, analyzed for the effect of a moderating 

variable, defined as students who attended EdD programs affiliated with the CPED or 

students who attended EdD programs not affiliated with the CPED. The Carnegie Project 

on the Education Doctorate, a consortium of over 100 universities, focused on 

curriculum, instruction, and assessment best practices applicable to the EdD professional 

doctorate (CPED, 2021). CPED has been a driving force in distinguishing the 

professional education doctorate and clarifying the differences between the EdD and the 

research-based PhD (CPED, 2021; Perry, Zambo, & Abruzzo, 2020).  

Research Question 4 stated, To what extent do the Community of Inquiry 

presences differ between former and current students with regard to participation in a 

cohort group? Null Hypothesis test 15, which aligned with the fourth research question, 

examined the effect of using cohort group participation as a moderating binary variable, 

yes or no, with former and current students as the independent variables and the four 

community of inquiry presences as the dependent variables.  
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Testing a moderating variable required multiple steps, described in Data 

Procedures step 12 through 16 before conducting hypothesis test 11 through 15. De Vaus 

(2001) emphasized drawing the correct inferences or conclusions from data analysis, 

which required critically thinking about causality between dependent and independent 

variables. Criteria for inferring cause included the correlation between two variables, and 

a causal relationship makes sense (De Vaus, 2001). Johnson and Christensen (2017) 

defined a confounding variable as “an extraneous variable, or a competing independent 

variable, that was not controlled for” (p. 42), which could affect the test’s outcome. The 

independent variable used in the first 10 hypothesis tests, former and current EdD 

students, remained the same for hypothesis test 11 through 15. The dependent variables 

selected for testing the moderating variable were program factors, attending a program 

orientation, participating in a cohort, the four Community of Inquiry presences, and the 

dissertation chair relationship. Fraenkel et al. (2012) tested for a relationship between 

instructional approach (independent variable) and student achievement (dependent 

variable) and found using gender as a moderating variable, suspected either through 

research or intuition, could reveal if a different outcome existed between each dependent 

variable subgroup (p. 81). “The possibility of misleading association may be minimized 

by controlling or matching on factors which could produce associations” (Mantel & 

Haenszel, 1959, p. 719). Mantel and Haenszel (1959) developed a methodology, which 

calculated relative-risk, or odds ratios, observed for the subcategories, e.g., strata, for the 

partial tables within a chi-square test. “The Cochran-Mantel-Haenszel (C-M-H) 

procedure tests odd ratios for conditional independence” (Denham, 2017, p. 126). The C-

M-H test, used in conjunction with the Breslow Day test, applies to 2 x 2 x k tables, 
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where k represented a stratification level (Denham, 2017). For example, if testing for a 

relationship between program orientation (if a student attended or not) and current and 

former students (independent variable), the stratification defined a student who either 

attended an EdD program affiliated with the Carnegie Project on the Education Doctorate 

or attended an EdD program not affiliated with the CPED.  

 Hypothesis Tests’ 12 and 13 required a two-factor Analysis of Variance 

(ANOVA), which tests one dependent variable with two independent variables. The 

dependent variable for Hypothesis Test 12 was teaching, social, cognitive, and emotional 

presence. The dependent variable for Hypothesis Test 13 was the dissertation chair 

relationship. The two independent variables for both hypothesis tests were former and 

current students, and if students either attended an EdD program affiliated with the 

Carnegie Project on the Education Doctorate or attended an EdD program not affiliated 

with the CPED. The latter independent variable was the moderating variable (Fraenkel et 

al., 2012). Hypothesis Test 13, before the ANOVA, required a similar process used for 

Null Hypothesis Test 8. A Principal Component Analysis (PCA), conducted on the six 

dissertation chair questions initially without a rotation method specified, resulted in the 

six variables loading onto one factor. Grande (2016) stated if component correlations 

between variables exceeded .32 (4:30), rerun the PCA using a direct oblimin rotation. 

The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy = .886 and Bartlett’s 

Test of Sphericity p-value <.001 met acceptable thresholds, and thus the variables were 

factorable for ease of interpretation (Grande, 2016; Kaiser, 1974; Watson, 2017). The 

final step required computing mean values for each survey respondent before conducting 

the ANOVA (Eager, 2018). 
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 McClave and Sincich (2017) claimed for a factorial experiment, testing the effects 

of two independent variables on a dependent variable required a balanced design, 

meaning the sample sizes for all factor-level groups were the same. The four factor-level 

groups were: (1) former students attending EdD programs affiliated with CPED, (2) 

current students attending EdD programs affiliated with CPED, (3) former students 

attending EdD programs not affiliated with CPED, and (4) current students not attending 

EdD programs affiliated with CPED. Grande (2014) and McClave and Sincich (2017) 

claimed the underlying assumptions also required normality for all factor-level groups 

and no outlier existed, homogeneity of variance, and the treatments (former and current 

students) were randomly selected. For each two-way ANOVA, SPSS calculated an F-

statistic and p-value for three hypothesis tests: (1) 𝐻𝑜: Teaching Presence means between 

former and current students were equal, (2) 𝐻𝑜 : Teaching Presence means between 

students attending EdD programs affiliated or not affiliated with CPED were equal, and 

(3) 𝐻𝑜: Former and current students and students attending CPED affiliated programs or 

not interacting to affect Teaching Presence mean scores.  

 The four factor-level group sample sizes were not equal for the four Community 

of Inquiry presences and the dissertation chair relationship. However, Gignac (2015) 

provided a methodology to create a modified dataset satisfying the balanced design 

assumption. The first step in the process determined the sample sizes for all four factor-

level combinations. For example, using the Community of Inquiry presences, the smallest 

sample was the factor-level combination of EdD former students not attending a 

university affiliated with the Carnegie Project on the Education Doctorate (84 

respondents). Using “select cases” under the data tab, SPSS provided the capability to 
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select an exact and random number sample of cases (Gignac, 2015, 01:45) for each of the 

remaining three factor-level combinations. Repeating the process for former students 

attending CPED programs, current students attending CPED programs, and current 

students not attending CPED programs, resulted in a balanced dataset with a sample of 

364 students to accomplish two-way ANOVA. Replicating the same process to balance 

the four factor-level groups for the dissertation chair hypothesis test resulted in a sample 

of 336 students. The sample size [n = 336] was different from the CoI presences [n = 

364] because every current student did not have a dissertation chair.   

 Hypothesis test 15, conducting a two-way ANOVA, used the same process as 

hypothesis test’s 12 and 13, which required a balanced design. The smallest sample for 

the four factor-level groups was 37 former students who did not participate in a cohort 

group. Creating random samples for the remaining three factor-level groups (Gignac, 

2015), former students who participated in a cohort group, current students who 

participated in a cohort group, and current students who did not participate in a cohort 

group resulted in a dataset of 148 students. Lastly, a separate analysis compared former 

students who completed the EdD v. students who did not persist to degree completion.  

Hypothesis Test Results 

 The research design defined 16 statements of hypotheses. However, sub-tests used 

for Null Hypothesis 6 (three statements for work hours, study hours, and childcare 

daycare hours); Null Hypothesis 8 (four statements for teaching, social, cognitive, and 

emotional presence); Null Hypothesis 9 (six statements for each dissertation chair 

relationship question); Null Hypothesis 12 (four statements for teaching, social, 

cognitive, and emotional presence with a moderating variable); Null Hypothesis 15 (four 
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statements for teaching, social, cognitive, and emotional presence) resulted in a total of 

32 statements of hypothesis.  

Null Hypothesis 1: There is no difference between the population of former and 

current EdD students’ age during doctorate program studies. Due to incorrectly drafting 

the survey question for former students’ ages, the researcher failed to analyze the 

hypothesis statement. 

Null Hypothesis 2: There is no difference between the population of former and 

current EdD students’ gender during doctorate program studies. A chi-square test of 

independence calculated a 𝜒2(1) = 9.403, p = .002, V = .141, which led to a decision to 

reject the null hypothesis between former and current student populations at a level of 

significance of 𝛼 = .05. The female-to-male ratios from both samples of the two 

populations were 68%/ 32% versus 81%/ 19% for former and current students, 

respectively. The Cramer V effect size value was .141, which was considered a small 

effect size or low practical significance (Ferguson, 2009). 

Null Hypothesis 3: There is no difference between the population of former and 

current EdD students’ ethnicity during doctorate program studies. A chi-square test of 

independence calculated a 𝜒2(4) = 7.68, p = .104, which led to a decision not to reject the 

null hypothesis between former and current student populations at a level of significance 

of 𝛼 = .05. The combined group of Caucasians and African Americans versus all other 

ethnic groups was larger for former students than current students (94%/6% v. 

88%/12%).  

Null Hypothesis 4: There is no difference between the population of former and 

current EdD students’ marital status during doctorate program studies. A chi-square test 
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of independence and calculated a 𝜒2(5) = 1.758, p = .881, which led to a decision not to 

reject the null hypothesis between former and current student populations at a level of 

significance of 𝛼 = .05. Approximately 67% of former and current students were 

married. 

Null Hypothesis 5: There is no difference between the population of former and 

current EdD students’ number of children/ dependents during doctorate program studies. 

After rejecting the Shapiro-Wilk (p < .001), a Mann-Whitney non-parametric test 

between former and current students calculated a U = 26097.5, p = .556. The p-value led 

to a decision not to reject the null hypothesis between former and current student 

populations at a level of significance of 𝛼 = .05. Most former and current EdD students 

had two children/dependents or less.  

Null Hypothesis 6: There is no difference between the population of former and 

current EdD students’ work-life-study balance during doctorate program studies. Using 

separate chi-square tests of independence for work hours, study hours, and child daycare 

hours for students with young children resulted in, 𝜒2(3) = 23.625, p < .001, V = .223; 

𝜒2(3) = 26.450, p < .001, V = .236, and 𝜒2(3) = 1.546, p < .843. The childcare hours chi-

square calculation did not remove those students who did not have children in daycare 

because the percentage of students answering Not Applicable was almost identical, with 

70% (former students) and 72% (current students). The analysis led to a decision to reject 

the null hypothesis between former and current student populations at a level of 

significance of 𝛼 = .05 for both work hours per week and study hours per week. The 

Cramer V effect size values were .223 and .236, considered a low-to-moderate effect size 

or having a low-to-moderate level of practical significance (Ferguson, 2009). Former 
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EdD students who finished the EdD program, using the median as a measure of central 

tendency, worked more than 40 hours per week and studied between 20 and 30 hours per 

week. In comparison, students currently enrolled in EdD programs worked between 31-

40 hours per week and studied less than 20 hours per week. Many students representing 

both populations did not have children in daycare. However, children of students in both 

samples spent between 31-40 hours in daycare. 

Null Hypothesis 7: There is no difference between the population of former and 

current EdD students’ who attended a program orientation during doctorate program 

studies. A chi-square test of independence calculated a 𝜒2(1) = 16.631, p < .001, V = 

.187, which led to a decision to reject the null hypothesis between former and current 

student populations at a level of significance of 𝛼 = .05. The Cramer V effect size value 

was .187, which is considered a small effect size or having low practical significance 

(Ferguson, 2009). The percentage of former students versus current students attending a 

program orientation was 72% versus 54%, respectively.  

Null Hypothesis 8: There is no difference between the population of former and 

current EdD students’ level of social presence, cognitive presence, teaching presence, and 

emotional presence during doctoral program studies. The p-values for normality testing 

dictated the use of the non-parametric Mann-Whitney non-parametric statistic to test for 

differences in the means for teaching, social, cognitive, and emotional presence, with 

results summarized in Table 11. The analysis led to a decision to reject the null 

hypothesis for cognitive presence and not reject the null hypotheses for teaching, social, 

and emotional presence. All tests conducted were at a level of significance of 𝛼 = .05.  
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Table 11               

Community of Inquiry Mann-Whitney U Two-Independent Sample Tests 

      Mann-Whitney U Effect 

Size 

Cohen’s d 
    N Mean Rank Statistic z p 

Mean 

Teaching 

Presence 

Former 

Students 

196 242.51 

26457.5 -0.601 0.548 N/A 
Current 

Students 

279 234.83 

Mean Social 

Presence 

Former 

Students 

196 233.28 

26416 -0.629 0.529 N/A 
Current 

Students 

279 241.32 

Mean 

Cognitive 

Presence 

Former 

Students 

196 257.84 

23453 -2.644 0.008 0.244 
Current 

Students 

279 224.06 

Mean 

Emotional 

Presence 

Former 

Students 

196 246.44 25688 -1.123 0.261 N/A 

Current 

Students 

279 232.07         

Note. N = 475. The former and current student sample size was 196 and 279, respectively. 

The effect size for cognitive  presence was calculated from Lenhard & Lenhard (2016). 

 Thus, insufficient evidence existed at the 𝛼 = .05 level of significance between 

former and current students for teaching, social, and emotional presence. For cognitive 

presence, sufficient evidence existed at the 𝛼 = .05 significance level to reject the null 

hypothesis between former and current students. The Cohen’s d effect size value of .244 

for cognitive presence (Lenhard & Lenhard, 2016), considered a small effect size, meant 

a low practical significance (Ferguson, 2009). 

Null Hypothesis 9: There is no difference between the population of former and 

current EdD students’ relationship with the dissertation chair during doctoral program 
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studies. The survey requested student feedback on the level of satisfaction with the 

dissertation chair by evaluating six questions using a Likert scale (1 = extremely 

dissatisfied to 7 = extremely satisfied). A chi-square test of independence led to a 

decision to reject the null hypothesis between former and current student populations at a 

level of significance of 𝛼 = .05 for each question, except for Topic Selection. Table 12 

summarized the results, including effect size calculations using Cramer’s V.  

Table 12         

Dissertation Chair Relationship         

  
       𝜒2       df       p 

Cramer’s 

V 

Topic Selection 12.254 6 0.057 N/A 

Committee Selection 26.960 6 < .001 0.273 

Preparation of the Dissertation 

Proposal 

34.954 6 < .001 0.310 

Conducting Dissertation Research 46.635 6 < .001 0.359 

Providing Feedback 49.324 6 < .001 0.369 

Dissertation Chair Accessibility 18.618 6 0.005 0.225 

Note. N (former students) = 195. N (current students) ranged from 167 to 170 students. The  

difference between the combined dataset of 475 students and the approximate 365 students  

was attributed to some current students not having a dissertation chair.   

The chi-square analysis results indicated five of the six dissertation chair 

hypothesis statements statistical significance or null hypothesis rejections. Using the 

median scores as a measure of central tendency, former students rated all dissertation 
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chair relationship questions extremely satisfied. The median score for current students 

using the 7-point Likert scale frequency data was moderately satisfied for four of the six 

dissertation chair relationship questions. Current students rated the dissertation chair’s 

support in conducting research and committee selection, using the median as a measure 

of central tendency, as slightly satisfied–a significant difference from former students’ 

extremely satisfied ratings. A halo effect could explain the former students’ higher scores 

since some years had passed since program completion. 

Null Hypothesis 10: There is no difference between the population of former and 

current EdD students’ participating in a cohort group and doctoral program completion. 

A chi-square test of independence calculated, 𝜒2(1) = 6.777, p = .009, V = .119, which 

led to a decision to reject the null hypothesis between former and current student 

populations at a level of significance of 𝛼 = .05. The Cramer V effect size value = .119, 

was considered a small effect size or having low practical significance (Ferguson, 2009). 

The percentage of former students versus current students participating in cohort groups 

was 81% versus 71%.  

Null Hypothesis 11: The relationship between the population of former and 

current students who attended a program orientation during doctorate program studies 

was independent of students who attended an EdD program affiliated with the Carnegie 

Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED.  

The Cochran-Mantel-Haenszel test rejected the null hypothesis with a Common 

Odds Ratio (OR) = 2.143, p <.001, 95% CI [1.435 and 3.201], which meant “at least one 

of the [strata] odds ratios is statistically distinct from 1.0” (Denham, 2017, p. 158). For 
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Hypothesis Test 11, both strata’s did not contain 1.0 in the interval. Interpreting the 

Common Odds Ratio of former students receiving a program orientation was 2.143 times 

higher than current students. The odds ratio for the CPED strata, students who attended 

an EdD program affiliated with the Carnegie Project on the Education Doctorate, was OR 

= 2.626, p < .001, 95% CI [1.403, 4.912], which meant the odds of former students 

receiving a program orientation was 2.626 higher than current students. The odds ratio 

for the strata of students who did not attend a university not affiliated with CPED was OR 

= 1.846, p > .001, 95% CI [1.091, 3.122]. Thus, with both strata significant, the 

hypothesis test confirmed Hypothesis Test 7, in which results indicated significance 

between former and current EdD students attending a program orientation. 

Null Hypothesis 12: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 

emotional presence during doctoral program studies were independent of students who 

attended an EdD program affiliated with the Carnegie Project on the Education Doctorate 

and students who attended an EdD program with no affiliation with CPED. Table 13 

depicts the ANOVA results. 

Table 13 

Hypothesis Test Summary for CoI Main Effect: CPED Affiliation 

Presence F ratio df (main effect) df (error) p 𝜂2 

Teaching 2.580 1 360 0.109 0.007 

Social 8.857 1 360 0.003 0.024 

Cognitive  0.556 1 360 0.457 0.002 

Emotional 16.759 1 360 0.000 0.044 

Note. N = 364. Each factor-level combination has n = 91 data points. 
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 For Null Hypothesis 8, the mean difference between former and current students 

for emotional and social presence was significant enough to reject the null hypotheses. 

Figure 9 depicts how the CPED strata moderated the relationship between emotional 

presence v. former and current students. The moderating variable for teaching presence 

and cognitive presence revealed evidence students attending CPED-affiliated EdD 

programs had higher levels of presence but insufficient to reject the null hypotheses. 

Figure 9 

Emotional Presence Means Comparative Data: CPED Affiliation as a Moderating Variable 

 

  
 

              

                
                

                
                

                
                

                
                

                
                

                

Note. N = 364. Each factor-level combination has n = 91 data points.   
 The relationship between Social Presence and former/ current student populations, 

using CPED-affiliation as a moderating variable, and shown in Figure 10, resulted in a 

null hypothesis rejection, however, additional confounding variables likely existed. The 

social presence component, comprised seven of the nine social presence questions, 

included one cognitive presence question and one emotional presence question. Five of 

six questions containing the word or phrase online or online medium, including 

question’s CP6 and EP2, loaded onto the social presence factor.  
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Figure 10 

Social Presence Means Comparative Data: CPED Affiliation as a Moderating Variable 

 

  

 

              

                

                

                

                

                

Note. N = 364. Each factor-level combination has n = 91 data points.   

Null Hypothesis 13: The relationship between the population of former and 

current students’ relationship with the dissertation chair during doctoral program studies 

was independent of who attended an EdD program affiliated with the Carnegie Project on 

the Education Doctorate and students who attended an EdD program with no affiliation 

with CPED. Insufficient evidence existed to reject the null hypothesis, F(1,332) = .146, p 

= .702, indicating former and current students’ relationship with the dissertation chair 

during doctoral program studies was independent of students whose EdD programs were 

affiliated or not with CPED.  

Null Hypothesis 14: The relationship between the population of former and 

current students participating in a cohort group during doctoral program studies was 

independent of students who attended an EdD program affiliated with the Carnegie 

Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED. The Cochran-Haenszel-Mantel test rejected the null hypothesis 
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with a Common Odds ratio (OR) = 1.65, p = .049, 95% CI [1.002, 2.716]. Interpreting, 

the Common Odds ratio of former EdD students participating in a cohort were 1.65 times 

higher than current students. The p-value of .049, just under p = .05, and the lower bound 

of the odds ratio confidence interval [1.002, 2.716] just above 1.0 suggested a moderate 

significance.  

A Three-Way Chi-Square test of Independence also examined the relationship 

between Cohort participation with former and current students for the CPED/ no-CPED 

affiliation strata, individually. The three-way contingency table depicted 104 of 105 

(99%) former students and 117 of 125 (96.4%) current students whose EdD program 

affiliated with the CPED participated in cohort groups. Results for the CPED-strata 

indicated 50% of expected cell counts were less than 5, thus using Fischer’s Exact test, p 

= .042, indicated significance between former and current students. In contrast, 55 out of 

91 (60.4%) former students and 80 out of 154 (51.9%) current students with no affiliation 

with the CPED participated in cohort groups. Results for the strata of students attending 

EdD programs with no affiliation indicated nonsignificance, 𝜒2(1) = 4.504, p = .197, V = 

.140. 

Null Hypothesis 15: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 

emotional presence during doctoral program studies were independent of EdD programs 

whose students participated in a cohort group. Table 14 depicts the main effect of 

ANOVA results for all four presences.  
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Table 14           

Hypothesis Test Summary for Main Effect - Cohort Participation   

Presence F ratio df (main effect) df (error) p      𝜂2 

Teaching 5.222 1 144 0.024 0.035 

Social 0.344 1 144 0.558 0.002 

Cognitive  5.543 1 144 0.020 0.037 

Emotional 13.999 1 144 0.000 0.089 

Note. N=148. The sample size for each factor-level group was n = 37. 

 Using cohort participation as a moderating variable yielded the most consistent 

trends, reflecting statistically significant levels of teaching, cognitive, and emotional 

presence for students who attended cohort-based EdD programs. Figure 11 depicts the 

relationship between former and currents students and emotional presence, moderated by 

cohort participation. 

Figure 11 

Emotional Presence Means Comparative Data: Cohorts as a Moderating Variable 

 
N=148. Each factor-level combination has 37 data points. 
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Social presence trends for using Cohort group participation (see Figure 12) 

followed a pattern similar to using a CPED-affiliated EdD program as a moderating 

variable, which inferred other confounding variables existed.  

Figure 12 

Social Presence Means Comparative Data: Cohorts as a Moderating Variable 

 

  

 

              

                

                

                

                

                

                

N = 148. Each factor-level combination has n = 37 data points.     

 Null Hypothesis 16: There is no difference in time-to-degree between former 

students who attended an EdD program affiliated with the Carnegie Project on the 

Education Doctorate and students who attended an EdD program with no affiliation with 

CPED. The descriptive statistics for both samples were (M = 46.2 months, Mdn = 36 

months, SD = 17.4) and (M = 53.4 months, Mdn = 48 months, SD = 21.5). After rejecting 

the Shapiro-Wilk test of normality (p < .001), a Mann-Whitney non-parametric test 

calculated a U = 3515, p = .014. The p-value led to a decision to reject the null hypothesis 

between students who attended an EdD program affiliated with the Carnegie Project on 
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with CPED at a level of significance of 𝛼 = .05. The effect size, using a two-sample t-

test, t(187) = -2.507, p = 0.013, d = .367, 95% CI [-12.86, -1.52], indicated the 

approximate time-to-degree population mean difference between students who attended 

an EdD program affiliated with the Carnegie Project on the Education Doctorate was 

between 1.5 and almost 13 months shorter than students who attended an EdD program 

with no affiliation with CPED. (See Appendix N for histogram comparisons). 

Analysis of Former Students Who Did Not Finish the EdD Program  

 Forty former students who did not finish the EdD program responded to the 

survey through the data collection process. Ten former students did not attend 

universities whose programs did not meet the 80% of program content delivered online, 

thus reducing the sample size to 30 former students who did not complete the EdD 

program. While the 30 students started the survey, only eight answered all the questions. 

Nonetheless, the responses provided some valuable insights. Due to the small sample size 

of former students who did not complete the EdD, descriptive measures compared the 

two samples from the two former population segments instead of statistical testing (See 

Table 15).  
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Table 15     

Comparative Analysis of Former Students Who Finished v. Did Not Finish the EdD Program 

  Former Students Finished EdD  Former Students Not Finishing EdD 

Age (median range) Failed to Analyze Failed to Analyze 

Gender 68% Female, 32% Male 68% Female, 32% Male 

Ethnicity 
73% White; 21% Black or African 

American; 6% Other 

42% White; 42% Black or African 

American;16% Other 

Marital Status 
67% Married; 16% Never married; 

16% Other 

61% Married; 16% Never married; 

23% Other 

No. Children  85% (Two or Less) 83% (Two or Less) 

Work Hours (Median) Over 40-hours/ per week Over 40-hours/ per week 

Study Hours (Median) Between 20-30 hours/ week Between 20-30 hours/ week 

Note. N = 196 for former EdD students who finished the program. The demographic data sample 

 size was [n = 31] for former students who did not complete the EdD. The work and study hours  

per week sample size was [n = 16] for former students who did not finish the EdD. 

 Due to the limited survey responses from students who did not finish the EdD 

program, descriptive statistics compared the two samples instead of statistical testing. 

The demographics between the two samples, other than ethnicity, were similar, including 

the number of hours per week the students spent working and studying. A completely 

different picture emerged comparing the dissertation chair relationship. However, only 

eight students completed the six-question survey measuring the level of satisfaction in 

selecting the topic and committee, preparing the dissertation proposal, conducting 

research, providing academic writing feedback, and accessibility. One additional student 

responded to one of the six questions, for a total of 54 responses. In comparison, 196 

former students who completed the EdD provided 1170 responses to the same six 

questions. Figure 13 depicts relative frequency for comparative purposes. 
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Figure 13         

Dissertation Chair Responses: Comparative Analysis      

 

  
 

        
          

          
          

          
          

          
          

          
          

          
          

          
          

          

Note. N = 1170 (Former Students who completed the Ed.D.). N = 54 (Former  

Students who did not complete the Ed.D.). Comparative analysis of relative  

frequencies between the two former student population segments on the   

dissertation chair relationship.         
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finished the EdD program participated in a program orientation compared with 48% of 

students not completing the EdD. 

 A Community of Inquiry (CoI) analysis for the four presences compared survey 

means between the two sampled populations, former students who completed the EdD 

and those students who did not complete the program. The mean differences for teaching, 

social, cognitive, and emotional presence were lower for students who did not complete 

the EdD program than those completing the program. Lower scores for teaching, social, 

cognitive, and emotional presence ranged from .86 to 2.6 points, .2 to 2.2 points, 1.5 to 

3.0 points, and .6 to 2.9, respectively, as measured on the 10-point interval scale (see 

Appendix M). Universities utilized cohort groups to help students form a support system, 

increase understanding of course material, and provide each other with social and 

emotional support. In a sample size of 16 students, 83% of former students who 

completed the EdD program were assigned to cohort groups, compared to 63% of 

students whose sample segment did not finish the EdD. 

 Thus, based on the available responses, the demographics of the two population 

segments were similar, except for ethnicity. Furthermore, there was no difference 

between the number of work hours per week or study hours per week, although some 

students acknowledged difficulties managing the balance between work, life, and school. 

A measurable increase in the percentage of students who finished the EdD program 

attended program orientations and assigned cohort groups. Notable differentiators 

between the two population segments, based on the data, were measured by unproductive 

relationships between the student and dissertation chair and the inability to develop 

teaching, social, cognitive, and emotional presence in an online learning environment.  
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Research Questions’ Analysis 

 There were five research questions for the quantitative study: 

Research Question 1: To what extent do the personal factors differ between 

former and current Students? Table 16 summarized former students who completed the 

EdD and current EdD student demographic information.  

Table 16     

Comparative Analysis of EdD Student Demographic Information   

  Former EdD Students Current EdD Students 

Age (median range) Failed to Analyze 40-49 years old 

Gender 69% Female/ 31% Male 81% Female/ 19% Male 

Ethnicity 
74% White; 20% Black or 

African American; 6% Other 

65% White; 24% Black or 

African American; 11% Other 

Marital Status  

68% Married; 16% Never 

Married; 16% Other 

68% Married/17% Not 

Married/ 15% Other 

Number of Children (Two or 

Less) 

85% 82% 

Note. N = 475. The sample sizes for former and current students were 196 and 279,  

respectively, except for students’ age, which was [n = 56]. For inclusivity, the gender question  

included transgender as a choice, however, none responded. 

 Except for gender, none of the personal demographic factors comparing former 

students who completed the EdD program with current EdD program students were 

statistically significant. While the proportion of females within both the sample of former 

students completing the EdD and the sample of current EdD students were higher than 

males, the latter having a higher proportion of male students. The effect size reflected the 
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difference as not having practical significance. Furthermore, the comparative analysis of 

former students who completed the EdD v. those who did not persist to completion 

showed no difference, except for ethnicity. Work and study hour differences between 

former and current students were statistically significant. Former students worked more 

hours per week than current students (over 40 hours per week v. between 31 and 40 hours 

per week, using the median as a measure of central tendency). Similarly, former students 

studied more hours than current students (between 21 and 30 hours per week v. less than 

20 hours per week using median as a measure of central tendency). There was no 

difference between former and current students for the number of hours dependent 

children spent in daycare. 

Research Question 2: To what extent do the program factors differ between 

former and current students? 

A statistically significantly higher proportion of former students attended a 

program orientation than current students and participated in cohort groups. Of the four 

Community of Inquiry presences, former students demonstrated a statistically significant 

difference from current students in cognitive presence only. The higher percentage of 

former students attending a program orientation (Motte, 2019) and participating in a 

cohort group (Berry, 2017) supported literature review studies. From the results of the 

CoI tests only cognitive presence was significant with a small effect size, however, using 

moderating variables revealed different results. 

Research Question 3: To what extent do the program factors differ between 

former and current students with regard to attending a university affiliated with the 

Carnegie Project on the Education Doctorate? 
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Using a two-way ANOVA, the moderating variable or second independent 

variable of CPED affiliation or not, results indicated social presence and emotional 

presence were statistically significant between the strata. The moderating variable did not 

find significance for the student-dissertation chair relationship results or teaching and 

cognitive presence. The Cochran Mantel Haenszel test computed odds ratios for the two 

dependent categorical variables, attending a program orientation and cohort group 

participation. The Common Odds Ratio of former students receiving a program 

orientation was 2.143 times higher than current students. Results also indicated statistical 

significance at each stratum, between former and current students attending either a 

university affiliated with the CPED or not affiliated with CEPD. The Common Odds 

Ratio of former students participating in a cohort group was 1.65 times higher than 

current students, indicating moderate significance. 

Research Question 4: To what extent do the Community of Inquiry presences 

differ between former and current students, with regard to participation in a cohort 

group? 

Using the moderating variable of Cohort group participation, teaching presence, 

social presence, and emotional presence were statistically significant across the strata. 

The use of moderating variables, applied to the Community of Inquiry presences, 

revealed meaning results except for social presence. Additional confounding variables 

likely contributed to social presence analysis.  

Research Question 5: To what extent does Time-to-Degree differ between former 

students who attended a CPED affiliated program and a non-CPED affiliated program? 
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Research Question 5 compared time-to-degree completion (months) between 

former students whose EdD program affiliated with the CPED with former students who 

attended an EdD program with no affiliation with the CPED. The descriptive statistics for 

both samples were (M = 46.2 months, Mdn = 36 months, SD = 17.4) and (M = 53.4 

months, Mdn = 48 months, SD = 21.5), respectively. The effect size, a 95% CI inferred 

the time-to-degree mean difference between students who attended an EdD program 

affiliated with the CPED, was between 1.5 and about 13 months shorter than students 

who attended an EdD program with no affiliation to the CPED.  

Statistical Analysis Limitations  

 All statistical methods required testing underlying assumptions, specifically the 

two-way Analysis of Variance and the Chi-square test of independence. The two-way 

Analysis of Variance (ANOVA), used to test the effect of a moderating variable, required 

a balanced design, meaning the sample sizes for all factor-level groups were the same 

McClave &Sincich, 2017). Using the Carnegie Project on the Education (CPED) as a 

moderating variable (Null Hypothesis 12), the four factor-level groups existed: (1) 

Former students attending EdD programs affiliated with CPED, (2) Current students 

attending EdD programs affiliated with CPED, (3) Former students attending EdD 

programs not affiliated with CPED, and (4) Current students not attending EdD programs 

affiliated with CPED. Using SPSS Version 27, all factor-level group sample sizes were 

balanced. Three additional underlying assumptions require normality for all factor-level 

groups, no outlier existed, homogeneity of variance, and the random selection of former 

and current student samples. Tests of normality and homogeneity of variance, conducted 

for all two-way ANOVAs, indicated violations in some factor-level groups. However, 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

151 

Grande (2014) and McClave & Sincich (2017) asserted ANOVA was robust against 

violations for both normality and homogeneity of variance. Boxplots, created for all 

ANOVA factor-level testing, resulted in some groups with outliers. Outliers required 

examining cause to determine if the data be included or discarded. Former and current 

student samples were random. However, because the surveys were anonymous, the 

researcher could not identify the root causes of the outliers. Thus, all data points 

remained in the dataset. 

 The chi-square test of independence was the statistical method used to analyze the 

categorical or nominal variables. For a 2 x 2 contingency table, such as using population 

(former and current students) versus gender (male and female), Field (2018) claimed all 

expected frequencies needed to be greater than 5 to use the chi-square distribution. For 

tables larger than 2 x 2, the critical underlying assumptions required “no cell in the table 

should have an expected frequency less than one, and no more than 20% of the cells 

should have an expected frequency of less than five” (Bewick et al., 2004, p. 52). All 

categorical variables met the underlying assumptions for frequency percentage with one 

exception, study hours, having two cells or 25% of the cells instead of the 20% threshold 

exceeding the underlying assumption criteria. The two cells represent three former 

students and four former survey respondents claiming to study over 40 hours per week. 

Comparing, 178 former students and 262 current students reported studying below 20 

hours per week or between 20 and 30 hours per week. To alleviate the consequence of the 

limitation, Bewick et al. (2004) suggested combining categories. Therefore, combining 

the frequencies over 40 hours frequencies with the category, between 31-40 hours per 
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week to one category 31 hours and over, resulted in 0% of cells whose expected values 

were less than 5, and a p = <.001. Thus, the test was robust against the violation. 

 The sample size for former students who did not persist to completion was a hard-

to-reach population. Only 30 students responded to the demographics section of the 

survey. The 30 student survey response numbers decreased with each successive survey 

section. Therefore, only descriptive statistics instead of statistical testing compared the 

two former student samples.  

 The process of conducting a principal component (factor) analysis (PCA) of 

Arbaugh et al.’s (2008) 34-question Community of Inquiry survey and Cleveland-Innes 

and Campbell’s (2012) 40-question Community of Inquiry survey identified two 

limitations. Bandolas and Gerstner (2016) argued distributions not meeting normality 

might exhibit problems when univariate skewness and kurtosis values were equal to or 

greater than 2.0 and 7.0, respectively (p. 31). Skewness and Kurtosis calculations of all 

34-Community of Inquiry Teaching, Social, and Cognitive presence questions were 

within the threshold with two exceptions. Teaching Presence Question 4 skewness = -

2.138, and Social Presence Question 5 = -2.082, were slightly over the 2.0 threshold. 

Also, during the PCA of the 40-question CoI survey, two pairs of variables, Teaching 

Presence (TP) question TP1 and TP2, and TP7 and TP8 had correlation values of .854 

and .882, slightly exceeding the recommended threshold of .85 (Mvududu & Sink, 2013). 

Mvududu and Sink (2013) claimed many “correlations between variables exceeding .85 

multicollinearity becomes a concern” (p. 82). 

 Comparable studies by Arbaugh et al. (2008) and Bidjerano and Shea (2012) did 

not report skewness and kurtosis values nor correlations between variables. However, the 
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comparative analysis and alignment of many other parameters, such as Kaiser-Meyer-

Olkin, Bartlett’s Test of Sphericity, percentage of variance explained by eigenvalues 

greater than one, Cronbach’s Alpha calculations, and use of parallel analysis for factor or 

component extraction and retention with Arbaugh et al. (2008) and Shea & Bidjerano 

(2012) provided confidence in the results and use of the constructs for comparative 

analysis purposes. 

Summary  

Before quantitative analysis, a second data cleaning, to align with Arbaugh et al.’s 

(2008) study, reduced the sample size from 511 to 475. Chapter Four addressed 32 

statements of hypothesis (sub-hypothesis) aligned with five research questions. The 

analysis for each hypothesis statement was consistent with the data analysis procedures 

outlined in Chapter Three, resulting in the rejection of 19 null hypothesis statements. A 

study between former students who did not complete the EdD separately showed similar 

demographic factors, with ethnicity as an exception. Significant differences existed 

between the two former student segments for all program factors. Chapter Five includes a 

discussion, a synthesis of the quantitative results, implications of findings, and 

recommendations for future research.  
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Chapter Five: Conclusions and Implications 

Review of Study 

Chapter Five included the findings from the study, integrated the quantitative 

results, discussed the implications for future practice, and provided recommendations for 

future research. The purpose of the study was twofold; (1) establish the factors of 

persistence related to attrition and inform a three-year online Leadership EdD program at 

a private-Midwest university with best practices and lessons learned to meet future 

scholar-practitioner needs, and (2) to perform a quantitative comparative analysis using 

researched variables between students who have completed the EdD with students 

currently enrolled in EdD programs to assess the extent to which differences existed 

between the two populations.  

 The research participants came from two populations: (1) former EdD students, 

whether students completed the degree requirements or not, and (2) current students from 

universities offering an online EdD program. Through the survey results, student 

respondents were demographically diverse and attended small and large public, private, 

and for-profit colleges and universities. Universities and social media groups selected for 

surveying included but were not limited to those affiliated with the Carnegie Project on 

the Education Doctorate (CPED), whose consortium membership included online 

doctoral programs. At the time of the study, the Carnegie Project on the Education 

Doctorate (CPED) consisted of a consortium of over 100 universities, some of which 

were sources of student survey data. The Carnegie Project on the Education Doctorate 

(CPED) mission provided a venue where participating universities discuss and share best 

practices and lessons learned about how best to prepare doctoral students to become 
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scholar-practitioners while consciously promoting social justice, diversity, and inclusion 

(CPED, 2021). The participation criteria defined at least 80% of the program’s course 

content in totality was delivered online from a university offering the professional EdD 

degree, including affiliation with the Carnegie Project on the Education Doctorate (Allen 

& Seaman, 2015; Rockinson-Szapkiw et al., 2019).  

 The Community of Inquiry for Online Learning theoretical framework, based on a 

constructivist learning foundation, consists of cognitive, social, emotional, and teaching 

presence. Within the community are instructors, students, and instructional content. The 

online modalities encompass either a hybrid model, which is part face-to-face and part 

online instruction; asynchronous, e.g., text-based or written communication learning; 

synchronous or spoken communication; blended online learning, a combination of 

asynchronous and synchronous components. Teaching presence is the integrating 

presence as instructors are responsible for the design and development of curricula. 

Students engage in a community of inquiry through cohort groups and build social 

presence through communication and collaboration with instructors and colleagues to 

achieve cognitive presence. Cognitive presence is about students making meaning of new 

knowledge and skill development through discourse, reflexivity, and critical thinking. 

Instructors maintain situational awareness of students’ emotions, addressing concerns in 

real-time to mitigate issues. 

 A total of 725 responses, collected from School of Education Deans and through 

social media, resulted in 475 usable responses after a rigorous data cleaning process, 

which occurred in two steps. The breakdown between former students who earned the 

degree and current students was 196 and 279, respectively. Former students who did not 
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complete the EdD were a hard-to-reach population, with 40 students responding, with 30 

students attending universities whose EdD program met the 80% online criteria. Only 11 

of the 30 students completed the survey. The population consisted of former and current 

EdD doctoral students who attended or who had currently attended at the time of the 

research study a public, private, and for-profit universities throughout the United States. 

In addition, about 10 international students from the United Kingdom, the Philippines, 

and African countries responded to the survey. However, one UK student attended an 

EdD program meeting the 80% course content online criteria. Through the review and 

synthesis of over 180 sources, the researcher did not find evidence of an EdD study of 

comparable sample size nor a study similarly analyzing the data. Approximately half the 

survey respondents attended universities whose EdD programs affiliated with the 

Carnegie Project on the Education Doctorate (CPED). The Carnegie Project on the 

Education Doctorate, a consortium of over 100 colleges and universities offering the 

EdD, focused on curriculum, instruction, and assessment practices to develop scholar-

practitioners in the education field, providing the knowledge and tools to solve the most 

critical issues facing education in the 21st century. Some universities had religious 

affiliations. Also, a few students attended Historical Black Colleges and Universities 

(HBCUs). Approximately 80% of both former and current students sampled populations 

had two children or less. 

 The research design consisted of five research questions and 16 hypothesis 

statements which required multiple statistical methods to compare the populations of 

former students completing the EdD and current EdD students. In addition, some of the 

hypothesis statements had sub-hypotheses, raising the total number of tests to 32, of 
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which 19 were significant using a level of significance, 𝛼 = .05. All significant tests 

included effect size calculations. Also, descriptive statistics compared former students 

who completed the EdD and former students not persisting due to the small sample size 

of the latter hard-to-reach sampled population.  

Summary of Null Hypothesis Statements 

 Null Hypothesis 1: There is no difference between the population of former and 

current EdD students’ age during doctorate program studies.  

Null Hypothesis 2: There is no difference between the population of former and 

current EdD students’ gender during doctorate program studies.  

Null Hypothesis 3: There is no difference between the population of former and 

current EdD students’ ethnicity during doctorate program studies. 

Null Hypothesis 4: There is no difference between the population of former and 

current EdD students’ marital status during doctorate program studies. 

Null Hypothesis 5: There is no difference between the population of former and 

current EdD students’ number of children/ dependents during doctorate program studies. 

Null Hypothesis 6: There is no difference between the population of former and 

current EdD students’ work-life-study balance during doctorate program studies. 

Null Hypothesis 7: There is no difference between the population of former and 

current EdD students’ who attended a program orientation during doctorate program 

studies. 

Null Hypothesis 8: There is no difference between the population of former and 

current EdD students’ level of social presence, cognitive presence, teaching presence, and 

emotional presence during doctoral program studies. 
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Null Hypothesis 9: There is no difference between the population of former and 

current EdD students’ relationship with the dissertation chair during doctoral program 

studies. 

Null Hypothesis 10: There is no difference between the population of former and 

current EdD students’ participating in a cohort group during doctoral program studies. 

Null Hypothesis 11: The relationship between the population of former and 

current students who attended a program orientation during doctorate program studies is 

independent of students who attended an EdD program affiliated with the Carnegie 

Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED.  

Null Hypothesis 12: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 

emotional presence during doctoral program studies were independent of students who 

attended an EdD program affiliated with the Carnegie Project on the Education Doctorate 

and students who attended an EdD program with no affiliation with CPED.  

Null Hypothesis 13: The relationship between the population of former and 

current students’ relationship with the dissertation chair during doctoral program studies 

was independent of who attended an EdD program affiliated with the Carnegie Project on 

the Education Doctorate and students who attended an EdD program with no affiliation 

with CPED.  

Null Hypothesis 14: The relationship between the population of former and 

current students participating in a cohort group during doctoral program studies is 

independent of students who attended an EdD program affiliated with the Carnegie 
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Project on the Education Doctorate and students who attended an EdD program with no 

affiliation with CPED.  

Null Hypothesis 15: The relationship between the population of former and 

current students’ level of teaching presence, social presence, cognitive presence, and 

emotional presence during doctoral program studies were independent of EdD programs 

whose students participated in a cohort group. 

Null Hypothesis 16: There is no difference in time-to-degree between former 

students who attended an EdD program affiliated with the Carnegie Project on the 

Education Doctorate and former students who attended an EdD program with no 

affiliation with CPED.  

Summary of Research Questions 

Research Question 1: To what extent do the personal factors differ between former and 

current Students?  

 The study found gender as the only statistically significant demographic factor. 

Ethnicity, marital status, and the number of children were nonsignificant. Due to 

incorrectly drafting the question, the researcher failed to analyze age during doctoral 

studies. Using descriptive statistics for comparative purposes, the demographics of 30 

former students who did not persist—a hard-to-reach population—were similar to former 

students who did persist, except for ethnicity. Seventy-three percent (73%) of 196 

students persisting were White, compared with 42% of the 30 students who did not 

persist. The comparative numbers for Black or African American students were 21% and 

42%, respectively.  
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 In comparison with prior research, Gittings et al. (2018) conducted a study of 275 

PhD students from two research Midwest universities to determine doctoral student 

persistence factors. Using logistic regression, Gittings et al. (2018) found age as the only 

statistically significant demographic factor, citing an average age of students in the study 

of 43 years old (p. 15). Rockinson-Szapkiw et al. (2019) conducted a study of 232 EdD 

students to predict program integration, which consisted of three components—faculty 

integration, student integration, and curriculum integration—and found gender and race 

significant. Survey participation criteria, similar to the researcher’s study, was “1) 

participation in a CPED or professional-focused EdD program and 2) participating in a 

program delivering 80% of course work is taken online” (Rockinson-Szapkiw et al., 

2019, p. 318).  

 Prior education differences between former, including those students who did not 

persist, and current student populations, based on visual examination of the data, were 

similar. Gittings (2010) claimed doctoral students, “demonstrated the academic aptitude” 

(p. 1) and motivation, having earned bachelor’s degrees and master’s degrees within and 

outside the field of education, including the education specialist degree. Attribution 

theory states, short of unforeseen circumstances or crises, those students with the 

academic aptitude combined with a program structure providing the support and 

necessary interventions can help students with the intrinsic motivation and grit to persist 

to degree completion (Deci et al., 2017; Demetriou & Schmitz-Sciborski, 2011; Smith, 

2016; Weiner, 1972; Weiner, 2000). Students demonstrating self-regulation traits needed 

to ask for help from instructors and peer colleagues, as one example (Schnuck-

Zimmerman, 2006; Wong et al., 2019).   
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 The study found significant differences between former and current students, with 

former EdD students working and studying more hours per week than current EdD 

students.  Ayadurai (2018) studied work-life balance, work-study interface, gender, 

stress, and satisfaction of 80 online students, of which 54 were doctoral students. While 

not a direct comparison, results indicated women reported higher stress levels than men 

for managing work-life balance and work-study balance with perceived stress (Ayadurai, 

2018). Results indicated the number of hours dependent children spent in daycare in all 

studies was nonsignificant for persistence. 

Research Question 2: To what extent do the program factors differ between former and 

current Students? Hypotheses statements seven through 10 addressed the research 

question.  

Results indicate a statistically significant higher percentage of former students 

attended a program orientation, which sets the expectation for students, such as time 

commitments required to be successful in the program. Neither Gittings et al. (2018) nor 

Rockinson-Szapkiw et al. (2019) found program orientation significant in the respective 

studies. In comparison, Motte (2019) conducted a qualitative study of 47 EdD students 

and proposed a three-phase scaffolded program orientation for distance education 

students pursuing an EdD; at program entry during the coursework phase, followed by 

the candidacy stage. The researcher’s study found participation in program orientations 

between former EdD students and current EdD students significant, with a higher 

percentage of former students participating.  

 A higher percentage of former students participated in cohort groups than current 

students, also statistically significant. Levels of Community of Inquiry teaching, social, 
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and emotional presence were nonsignificant between former and current students. 

Cognitive presence was significant but low effect size (Cohen’s d), meaning low practical 

significance. The researcher found Cleveland-Innes and Campbell (2012) conducted the 

only study including the additional six emotional presence questions. However, a 

comparative analysis was not possible because the study lacked crucial diagnostic 

information. Ice et al. (2011) conducted a study using the 34-question Community of 

Inquiry (CoI) survey to determine if a relationship existed between primarily 

undergraduate student satisfaction and online course-level retention at a public university 

system, comparing [n = 21,218] students in the highest disenrollment quartile and [n = 

16,732] students in the lowest disenrollment quartile (p. 50). With high CoI mean scores 

for both the higher and lower quartiles scores, over a 12-semester period between 2007 

and 2010, Ice et al. (2011) asserted the results indicated “the possibility of high 

disenrollment as a function of structural deficiencies, at the macro level can be largely 

discounted” (p. 60) and retention “to some extent, may be a student-specific problem that 

is beyond the scope of the university to address” (p. 62). Multiple researchers 

incorporated other surveys with the Community of Inquiry framework to justify adding 

other presences (Shea & Bidjerano, 2010; Shea & Bidjerano; 2012, Stenbom, 2016). 

Principal component analysis with previous studies resulted in comparable component 

loadings and other parameters, such as Kaiser-Meyer-Olkin (KMO), Bartlett’s test of 

sphericity, and Cronbach’s alpha for the teaching, social, and cognitive presence 

constructs. 

 Gittings et al. (2018) used a six-question survey in a logistic regression model and 

found the dissertation chair satisfaction variable significant. Using a Likert scale (1 = 
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extremely dissatisfied to 7 = extremely satisfied) ratings, combined with the chi-square 

test of independence for each of the same six dissertation chair questions, results between 

former and current students indicated significance except for Topic Selection. Results 

indicated former students’ ratings of satisfaction higher than for current students. 

Through both quantitative and qualitative studies, multiple researchers found the 

dissertation chair-student relationship critical to persistence.  These findings were 

consistent with many sources in the literature (Cockrell & Shelley, 2010; Lim et al., 

2019; Rademaker et al., 2016; Rockinson-Szapkiw et al., 2016; Sverdlik et al., 2018). 

Sverdlik et al. (2018) also highlighted the transition to independent research as a critical 

juncture for doctoral student progression. 

Results indicated significance for cohort group participation. Rockinson-Szapkiw 

et al.’s (2019) study of 232 EdD also found cohort group participation as significant in 

predicting program integration. Other researchers conducted qualitative studies and meta-

analysis, finding benefits of cohort groups in doctoral programs (Berry, 2017; Santicola, 

2013; Sverdlik et al., 2018).  

Research Question 3: To what extent do the program factors differ between former and 

current students with regard to attending a university affiliated with the Carnegie Project 

on the Education Doctorate?  

 Research Question 3 evaluated the program orientation, the four Community of 

Inquiry presences, the dissertation chair relationship, and cohort group participation 

dependent variables. Like other hypotheses tests, the independent variable was former 

and current students but incorporated a moderating variable. The moderating variable, 

analyzed as a second independent variable, tested for differences between former and 
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current students who attended an EdD program affiliated with the Carnegie Project on the 

Education Doctorate and students who participated at an EdD program with no affiliation 

with CPED. Results indicated the common odds ratio significant of former students 

receiving a program orientation higher than current students, confirming Null Hypothesis 

Test 7 results. Comparative data from the literature review, using the moderating 

variable, did not exist. 

 Applying a two-way Analysis of Variance (ANOVA) methodology, the 

moderating variable tested the four Community of Inquiry presences for differences 

between former and current students. Results evaluating found emotional presence 

significant, with higher levels observed for students whose EdD programs affiliated with 

the CPED. In contrast, results indicated higher teaching and cognitive presence levels for 

former and current students whose EdD program affiliated with the Carnegie Project on 

the Education Doctorate (CPED). However, the mean differences were not high enough 

to reject the null hypothesis. Social presence results indicated nonsignificance. Like the 

Community of Inquiry presences, a two-way ANOVA found the dissertation chair 

relationship, moderated by the CPED affiliation variable, nonsignificant between the 

strata. Comparative data from the literature review, using the moderating variable, did not 

exist.  

 Results indicated the odds of a former student participating in a cohort group v. 

current students with moderate significance (p = .049). Using Fischer’s Exact test, the 

relationship between cohort group participation within the CEPD strata was significant, 

with a higher percentage of former students participating in cohort groups higher than 

current students. The strata of students whose EdD programs with no affiliation to the 
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CPED was nonsignificant. Comparative data from the literature review, testing for 

differences between the moderating variable strata, did not exist.  

Research Question 4: To what extent do the Community of Inquiry presences differ 

between former and current students with regard to participation in a cohort group?  

The research question evaluated the Community of Inquiry presences using cohort 

group participation as a moderating variable. The literature review identified how 

students participating in cohort groups supported each other, both academically and 

emotionally, during the rigors of doctoral studies (Berry, 2017; Santicola, 2013; Sverdlik 

et al., 2018). A two-way ANOVA tested the relationship between former and current 

students, moderated for cohort group participation. Results indicated increased teaching 

presence, cognitive presence, and emotional presence significant when both former and 

current students participated in cohort groups compared to students not participating in 

cohort groups. Moderated by cohort groups, results for social presence were 

nonsignificant, likely due to other confounding factors. Comparative studies in the 

literature, using cohort groups as a moderating variable, were not found. 

Research Question 5: To what extent does Time-to-Degree differ between former 

students who attended a CPED affiliated program and a non-CPED affiliated program? 

Research Question 5 compared time-to-degree completion (months) between 

former students whose EdD program affiliated with the CPED with former students who 

attended an EdD program with no affiliation with the CPED. The descriptive statistics for 

both samples were (M = 46.2 months, Mdn = 36 months, SD = 17.4) and (M = 53.4 

months, Mdn = 48 months, SD = 21.5), respectively. The effect size, a 95% CI inferred 

the time-to-degree mean difference between students who attended an EdD program 
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affiliated with the CPED was between 1.5 and about 13 months shorter than students who 

attended an EdD program with no affiliation to the CPED.  

In comparison, the CPED (2020) found in [n = 22] member institutions, 64% of 

the institutions designed the EdD degree to be completed in three years, followed by 32% 

in 4 years, and the remaining institutions’ students intended to complete the degree in 

more than four years or 48 months (p. 5). Of 49 CPED member institutions offering 

hybrid programs, 65% were designed for students to complete the degree in 3 years or 36 

months (CPED, 2020, p. 5). In comparison, the researcher’s study found 43% of 189 

students attending colleges and universities attending EdD programs affiliated with 

CPED finished the degree in three years, followed by an additional 23% in four years. 

Other researchers collected time to degree data for a PhD in education and the EdD and 

found ranges between 4.1 years (J. Kintzel, personal communication, June 12, 2020) and 

5.8 years (National Science Foundation, 2019). 

 Thus, the study compared 196 former students, all persisting to completion, with 

279 current students. Historical performance estimated about half of the current students 

will persist to completion (Bown & Rudenstine, 1992; Lovitt, 2001; Tinto, 2012). The 

study’s premise suggested, through the research questions and hypothesis tests, former 

students’ results would reflect differences with current students. Regardless of 

demographic factors being significant or nonsignificant, the researcher firmly believed 

the program factors drove persistence.  

 Former students worked more hours per week and studied more hours per week. 

These results indicated former students likely had better time management skills, 

strategies to balance work, family, school commitments, and higher motivation levels to 
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persist to completion. Former students had more robust relationships with the dissertation 

chair, which was crucial given the amount of literature claiming the challenges doctoral 

students faced when transitioning to independent scholarship. A halo effect from former 

students could have contributed to the higher dissertation chair ratings. A higher 

percentage of former students attended a program orientation than current students. Also, 

results indicated a higher rate of former students participated in cohort groups. Results 

indicated higher levels of teaching, cognitive, and emotional presence when moderated 

for cohort groups. The time-to-degree analysis also provided evidence a three-year EdD 

is not only achievable but predictable, given the median and mode depicted in the 

histogram for CPED-affiliated programs, which was 36 months.   

Implications for Practice 

 Implement a Community of Inquiry for Online Learning with faculty able to 

provide high levels of teaching presence, where students have meaningful discourse, 

reflection, and think critically to make meaning about new learnings for applicability and 

implementation into practice (Chen et al., 2017; Fernando & Marikar, 2017; Garrison et 

al., 2000; Garrison, 2017; Kennette & Reed, 2015; Stavredes & Herder, 2019; Whiteside 

et al., 2017). Instructors and peer colleagues detected, moderated, and provided social, 

cognitive, and emotional support to students through either asynchronous or blended 

online environments (Cleveland-Innes & Campbell, 2012; Majeski et al., 2018; 

Mortiboys, 2012; Rienties & Alden Rivers, 2014). The implementation of cohort groups 

for peer-colleagues was to provide social and emotional support and increase cognitive 

presence (Berry, 2017; Franco & De Luca, 2019; Santicola, 2013). Results from the study 

reflected significant differences between teaching, cognitive, and emotional presence for 
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both former and current students when moderated for students participating in cohort 

groups versus students not participating in cohort groups. 

 Leverage the Carnegie Project on the Education Doctorate practices developing 

scholar-practitioners to solve the problems of practice facing education (CPED, 2021b). 

Also, program leaders should continue distinguishing the professional doctorate from the 

research-based PhD through curricula, such as signature pedagogies and applicable 

learning outcomes (Costly & Lester, 2011; CPED, 2021a, CPED, 2021b, Friel, 2019; 

Shulman, 2005; Toma, 2002). Becoming CPED members provided EdD program faculty 

with a venue to share best practices and learn from other universities offering the 

professional doctorate.  

 The Dissertation Chair-Student Relationship was vital for persistence in doctoral 

programs (Cockrell & Shelley, 2010; Gittings, 2010, Gittings et al., 2018; Lim et al., 

2019; Rademaker et al., 2016; Rockinson-Szapkiw et al., 2016; Sverdlik et al., 2018). 

Given the breadth and depth of a doctoral dissertation, a successful formula for a 

cohesive relationship consisted of students and the chair having similar communication 

and collaboration styles, interest and expertise in the topic, mutual trust, and respect for 

one another. The study showed significance between former and current students on five 

of the six questions, providing sufficient evidence of the relationship’s importance in 

doctoral program persistence. 

 Add structure throughout the program. Multiple researchers highlighted the 

challenges doctoral students in a three-phase, serial program structure of coursework, 

developing research skills and completing the comprehensive examination, then writing 

and defending the dissertation, citing feeling isolated and lacking research competencies 
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(Ames et al., 2018; Lowery et al., 2018; Rockinson-Szapkiw et al., 2019; Tinto, 

1993/2012). Perry, Zambo and Crow (2020) asserted the dissertation in practice (DiP) 

was integrated throughout EdD programs affiliated with CPED, a process starting as 

early “in the first semester with the definition of a problem of practice” (p. 32). The 

Carnegie Project on the Education Doctorate (2020) claimed 30% of EdD programs 

began their dissertation or dissertation in practice (DiP) inquiry and research in the first 

year of the EdD program and 35% in the program’s second year (CPED, 2020, p. 20). 

Other researchers cited examples of adding structure to EdD programs with success in 

persistence (Breitenbach, 2019; Butcher & Sieminski, 2006; Ewing et al., 2012; Smith et 

al., 2016). Some EdD programs aligned assignments with the dissertation, while one 

university created leader-scholar communities to keep students connected to the program. 

As another example, the private U.S. Midwest University’s online Leadership EdD 

program director stated “by the first year the students will submit their literature review” 

(L. Leavitt, personal communication, July 26, 2021).   

 Implement a Robust Admissions Process. A robust admissions selection process 

is vital for persistence. However, the process will not predict persistence to degree 

completion. Admissions process best practices included structured interviews aligned 

with CPED-aligned traits for scholar-practitioners and team challenges to evaluate 

prospective students’ demeanor, interpersonal skills, and communication skills, and 

incorporating professional writing samples (Allen et al., 2018; Lewis et al., 2020). A 360o 

survey instrument process and tool combined a prospective students’ self-assessment on 

dispositions, such as building relationships, collaboration, and communication with those 

of faculty raters, personal acquaintances, and professional colleagues, identified EdD 
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candidates’ opportunities to strengthen leadership strengths and correct fatal flaws (Allen 

et al., 2018; Lewis et al., 2020; Zenger & Folkman, 2002). If program faculty leaders 

desired an increased level of data-driven decision-making, data collection of disposition 

and persistence data over time would enable either a correlation or regression analysis to 

establish threshold scores to support the admissions process (Allen et al., 2018). As a 

study goal to inform a three-year, online EdD Leadership program, the 360o process and 

tool results provide a baseline from which doctoral program leadership can use to create 

development plans to strengthen leadership skills. 

 Academic Writing. Using American Psychological Association (APA) guidelines, 

academic writing is a core competency for doctoral students to persist through the 

program. The literature review cited doctoral programs using different venues to help 

students learn or improve writing (Bailey, 2019; Holmes et al., 2019; Inouye & 

McAlpine, 2019; Klocko et al., 2015; Smith et al., 2016). While some programs 

incorporated writing samples as a requirement in the admissions process, the researcher 

believed programs should prepare and plan for interventions to help strengthen writing 

proficiency and conduct research, organize, and synthesize sources. One recommendation 

is to run a remedial course before starting the program to refresh practitioners’ writing 

skills and familiarity with the latest APA guidelines.  

 Motivation. Three motivation theories, applicable to student behaviors, provided 

significant learning. One key takeaway was students attributed success and failure to 

either effort or ability and the implication on persistence (Anderman & Wolters, 2006; 

Demetriou &Schmitz-Sciborski, 2011; Weiner, 1972; Weiner 2000; Schnuck & 

Zimmerman, 2006). Students who attributed failure to effort and had high intrinsic 
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motivation would apply more effort to be successful. Students who believed lack of 

ability or aptitude drove loss will either require intervention or choose to depart the 

program. Through research and the study’s data collection process, students entering 

doctoral programs have earned master’s degrees, thus demonstrated previously the 

aptitude to complete graduate studies. Self-regulation theory required students to ask for 

help, demonstrate time management skills, and make sacrifices during doctoral program 

studies. The motivation factor, critically important, was interdependent with social and 

emotional presence, cohorts, and faculty advising. Multiple researchers asserted the 

challenges with transitioning from coursework to independent research (Lowery et al., 

2018; Rockinson-Szapkiw et al., 2019; Tinto, 1993/2012). Other researchers mitigated 

the transition challenge by adding more structure throughout the entire program 

(Breitenbach, 2019; Buss, 2018b; Ewing et al., 2012). 

 Faculty Advising. Faculty and staff advising can be an asset to doctoral students 

navigating multiple priorities, family, work, and school (Bloom et al., 2014; Deshpande, 

2017; Fiore et al., 2019). Schlossberg’s Transition Theory is an event-based theory with 

three types of transitions applicable to student development (Goodman et al., 2006; 

Patten et al., 2016).  Thus, inspired by Schlossberg’s Transition Theory, faculty advising 

was critical to doctoral student persistence. In addition, faculty advisors or student affairs 

professionals integrated into EdD programs could be an asset to online doctoral 

programs, helping students navigate the rigors and challenges of a life-changing 

transition to doctoral studies. 

 Program Assessment. The 40-question Community of Inquiry (CoI) survey 

aligned with the study’s theoretical framework. If administered to each cohort at the end 
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of each semester or academic year, the survey could provide valuable insight into 

students’ level of teaching, social, cognitive, and emotional presence. Also, the six 

questions used in the study to evaluate the dissertation chair relationship could provide a 

leading indicator of persistence, as seen in the study results. Collecting and analyzing 

data could inform program leaders on necessary adjustments to program structure and 

curricula.  

Adding Emotional Presence to the CoI Theoretical Framework 

 Multiple researchers claimed emotional presence was a unique and distinct 

presence worthy of incorporation into the Community of Inquiry model (Cleveland-Innes 

& Campbell, 2012; Jiang & Koo, 2020; Kim et al., 2014; Mayer, 2000; Majeski et al., 

2018; Rienties & Alden Rivers, 2014; Stenbom, 2016). Garrison (2017), one of three 

scholars who developed the original CoI framework, claimed emotional presence added 

unnecessary complexity. Also, the social presence construct encompassed emotional 

presence, and “care must be taken to preserve its [the CoI’s] integrity and parsimony” 

(Garrison, 2017, p. 31).  

 Cleveland-Innes and Campbell (2012) conducted a qualitative study capturing 23 

emotions experienced by students in online environments, which led to the addition of six 

emotional presence questions to the original 34-question survey. Majeski et al. (2018) 

asserted emotional presence went beyond emotional expression, suggesting emotional 

presence was about emotional intelligence. Mortiboys (2012) claimed emotional 

intelligence in a community of inquiry was about recognizing students’ feelings, 

acknowledging those feelings, and creating a psychologically safe environment for 

students to express themselves. Rienties and Alden Rivers (2014), the researchers who 
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incorporated emotional presence into the CoI model, found approximately 100 emotions, 

which extended beyond affective expression, from more than 100 studies. Rienties and 

Alden Rivers (2014) described how a discussion on a topic of global importance and or 

awareness could trigger a wide range of emotions between a diverse group of students, 

which were difficult to detect in an asynchronous environment. Jiang and Koo (2020) 

conducted a quantitative study using the 40-question CoI survey (Arbaugh et al., 2008; 

Cleveland-Innes & Campbell, 2012) and found emotional responses “[statistically] 

significantly lower [and with a higher spread] than cognitive, teaching, and social 

presence ratings” (p. 93) in an e-learning environment.  

 From a quantitative standpoint, the justification to support the conclusion of 

emotional presence as a unique and separate presence construct included (1) a factor 

analysis verified alignment with the Arbaugh et al. (2008) study, which validated the 

three-presence framework, (2) the use of the same principal component (factor) analysis 

revealed emotional presence (Arbaugh et al., 2008; Bandolas & Gerstner, 2016; Kaiser, 

1974; Myududu & Sink, 2013), (3) using parallel analysis to determine the number of 

factors to extract and retain (O’Connor, 2000a; Math Guy Zero, 2020; Watkins, 2018); 

and (4) a robust methodology to establish factor loadings (Howard, 2016). “Factor 

analysis rests on the logic that it is possible to assess patterns in relative variances of 

measured items such that underlying, hypothesized theoretical constructs will emerge” 

(Cleveland-Innes & Campbell, 2012, p. 277).  

 Thus, prior research combined with the quantitative analysis in the study provided 

sufficient evidence to conclude emotional presence as a fourth and distinct construct of 

the Community of Inquiry model for online learning. Instructors teaching in a community 
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of inquiry should consider applying emotional intelligence best practices, especially in 

asynchronous environments, where emotions are challenging to detect. A community of 

inquiry, consisting of students having high levels of emotional presence, would increase 

persistence. 

Implications for Future Research 

 For context, the topic of doctoral student persistence is very complicated, driven 

by multiple factors, whether individually or through interdependencies between factors. 

One focus area for future research is to replicate portions of the study on the EdD 

population. Recommended variables include work hours per week, study hours per week, 

the Community of Inquiry 40-question survey presences, the dissertation chair 

relationship, and the use of similar or different moderating variables. To further address 

additional confounding variable effects would be to analyze former v. current students 

from the same university. The purpose of replication could also identify if different 

samples provided the same or different results. The second potential opportunity is to 

determine if there is a significant difference between blended, blended online, or hybrid 

programs and online programs, using the definitions stated by Allen & Seaman (2015). 

Third, more research conducted on students who did not persist is vital to curb the 

approximately 50% attrition of doctoral students. For example, future studies could 

incorporate validated surveys about motivation during doctoral studies as a function of 

program progression, measured by how many courses each student completed (Williams 

et al., 2019). Finally, to gain further clarity requires more survey responses from students 

who did not persist than collected during the study. Also, a mixed methods approach 

might add more insight to the reasons for deciding to depart the program. 
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Limitations 

 During data collection, the researcher received correspondence from a survey 

respondent in which implied the university’s curriculum did not meet the 80% online 

curriculum. See Chapter One for additional information. Chapter Four contains 

limitations for underlying assumptions associated with statistical testing.   

Conclusions 

 The Community of Inquiry for Online Learning theoretical framework, based on a 

constructivist learning foundation, consists of cognitive, social, emotional, and teaching 

presence. Within the community existed instructors, students, and instructional content. 

The online modalities encompassed either a hybrid model, which is part face-to-face and 

part online instruction; asynchronous, e.g., text-based or written communication learning; 

synchronous or spoken communication; blended online learning, a combination of 

asynchronous and synchronous components. Teaching presence was the integrating 

presence as instructors were responsible for the design and development of curricula. 

Students engaged in a community of inquiry through cohort groups and built social 

presence through communication and collaboration with instructors and colleagues to 

achieve cognitive presence. Cognitive presence was about students making meaning of 

new knowledge and skill development through discourse, reflexivity, and critical 

thinking; while instructors maintained situational awareness of students’ emotions, 

addressing concerns in real-time to mitigate issues. 

 The Carnegie Project on the Education Doctorate, a consortium of universities 

offering the EdD, will continue to equip scholar-practitioners with problem-solving skills 

and leadership skills to lead transformational change. A 360𝑜 process, highly 
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recommended for EdD students, could strengthen leadership skills. With credit to the 

CPED and the university affiliates, over time, the consortium will continue making a 

difference by providing best practices and lessons learned, from admissions to the 

dissertation defense, creating transformation leaders who have the capability and 

leadership abilities to solve wicked problems of practice. 

 One significant role of higher education is about developing a global citizenry 

capable of solving the big problems facing society, such as climate change, diversity, 

equity, and inclusion, and prevent future pandemics, to name a few. Tomorrow’s leaders 

must think critically, exercise sound judgment and ethical decision-making while 

maintaining the highest level of integrity. With every doctoral student loss, regardless of 

profession, society loses human capital, not to mention demoralized students, many of 

whom likely had feelings of failure.  

 Approximately half the people who started doctoral degrees did not persist for 

multiple reasons. Lovitts (2001) claimed, “doctoral student attrition is one of academe’s 

best-kept secret would be to speak a fallacy, the situation is worse than that, and the 

problem is largely invisible” (p. 1). Leaders and scholars asserted the field of education 

needed people who could problem-solve. The researcher argued embracing the vision, 

mission, guiding principles, and signature pedagogies of the Carnegie Project on the 

Education Doctorate combined with the Community of Inquiry for Online Learning 

framework provided the structure, processes, and visibility of the professional education 

doctorate. In the researcher’s opinion, the CPED, combined with the CoI for Online 

Learning framework, will develop scholar-practitioners with exceptional leadership skills 
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to execute transformational change and a higher proportion of students persisting to 

degree completion. 
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Appendix A: Survey Instrument for Former Students 

 

Section A – BACKGROUND INFORMATION  

Q1. Survey Research Information Sheet (Informed Consent) 

Q2. What is your current age? 

o Less than 30 years old 

o 30 – 39 years old 

o 40 – 49 years old 

o 50 – 59 years old 

o 60 years and older 

 

Q3. What is your gender?  

 

o Male 

o Female 

o Transgender 

 

Q4. How do you describe your primary ethnicity? (check all that apply)  

□ American Indian 

□ Asian 

□ Black or African American  

□ Hispanic 

□ Pacific Islander 

□ White  

□ Other (please specify) ______________ 

□ Prefer not to say 

 

Q5. When you began study at your university, were you?  

o Married 

o Living in a marriage-like relationship 

o Widowed 

o Separated 

o Divorced  

o Never Married 
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Q6. Not including yourself or spouse/partner, how many dependents (children or adults) 

do you have?  

Type number of children/ dependents: _____________ 

Section B – EDUCATION INFORMATION 

Q7. What degrees have you earned? (check all that apply) 

□ BA 

□ BS 

□ MA 

□ MS 

□ MBA 

□ Other (please specify)________ 

 

Q8. At what university did you begin your doctoral studies? __________ 

Q9. When did you begin your doctoral studies at your university? 

MM/YYYY___________  

Q10. Did you attend orientation programs sponsored by the 

university/department/program?  

o Yes 

o No O 

IF ORIENTATION YES go to Q11. IF ORIENTATION NO, go to Q12. 

Q11. Were the orientation programs effective in helping you to adjust to your doctoral 

studies  

o Not at all Effective 

o Somewhat Not Effective 

o Neutral 

o Effective 

o Very Effective 

Q12: Did you earn your Ed.D.? 
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o Yes 

o No 

 

IF NO, Go to Q14.  

Q13. How long did it take you to complete your Ed.D. For calculation purposes, use the 

start date of your doctoral program?  

IF TIME-TO-DEGREE COMPLETION ANSWERED, go to Q27. 

Q14. If you discontinued your doctoral program, how far did you progress toward the 

completion of your doctoral degree at your university? (check all that apply)  

 

□ Completed Coursework 

□ Identified Dissertation Chair 

□ Formed Dissertation Committee 

□ Obtained IRB Approval  

□ Completed Comprehensive Examination 

Q15. – Q26. If you discontinued your doctoral program, why did you leave doctoral 

studies at your university? Please rate each of the following statements: Likert Scale 1 – 

Likert Scale 7  

Q15. Could not afford to continue studies  

Q16. Found doctoral studies too difficult  

Q17. Demands on my family  

Q18. Demands on my job  

Q19. Program not to my liking   

Q20. Disappointed with quality of program  

Q21. Could not get approval for dissertation topic  

Q22. Could not find the resources to complete my dissertation  
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Q23. Program did not fit my career goals  

Q24.Change in career  

Q25. Health Crisis 

Q26. Other Reason(s): _________ 

Section C – WORK-LIFE-STUDY BALANCE 

Q27. On average, how many hours were you working during your doctoral program? 

 

o Below 20 hours/ week 

o Between 20-30 hours/ week 

o Between 31-40 hours/ week 

o Over 40 hours/ week 

 

Q28. On average, how many hours were you studying during your doctoral program? 

o Below 20 hours/ week 

o Between 20-30 hours/ week 

o Between 31-40 hours/ week 

o Over 40 hours/ week 

Q29. On average, how many hours were your children in childcare? 

o Below 20 hours/ week 

o Between 20-30 hours/ week 

o Between 31-40 hours/ week 

o Over 40 hours/ week 

Section D – PROGRAM INFORMATION 

Q30. Did you participate in a doctoral cohort group?  

o Yes 

o No 

 

IF COHORT YES, Go to Q30. IF COHORT NO, go to Q32 

Q31. To what extent did the cohort group support your doctoral studies?  

o Not supportive 
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o Somewhat not supportive 

o Neutral 

o Somewhat supportive 

o Very supportive 

Q32. Did you have a dissertation chair? 

o Yes 

o No 

IF DISSERTATION CHAIR YES: Go to Q33. IF DISSERTATION NO: Go to Q39. 

Q33 – Q38. Overall, how satisfied have you been with the interaction you have had with 

your dissertation chair on the following item: 

Q33. Selection of dissertation topic  

Q34. Selection of dissertation committee  

Q35. Preparation of proposal  

Q36. Conducting Dissertation research  

Q37. Dissertation writing feedback and guidance  

Q8. Accessibility of dissertation chair  

Section D – The Community of Inquiry SURVEY 

Q39. Considering your program in totality, please rate each of the following statements, 

where 1 represents the lowest rating and 10 represents the highest rating.  

1. The instructors clearly communicated important course topics. 



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

209 

2. The instructors clearly communicated important course goals. 

3. The instructors provided clear instructions on how to participate in course 

learning activities. 

4. The instructors clearly communicated important due dates/ time frames for 

learning activities. 

5. The instructors were helpful in identifying areas of agreement and 

disagreement on course topics that helped me to learn. 

6. The instructors were helpful in guiding the class towards understanding course 

topics in a way that helped me clarify my thinking 

7. The instructors helped to keep course participants engaged and participating in 

productive dialogue 

8. The instructors helped keep the course participants on task in a way that helped 

me to learn. 

9. The instructors encouraged course participants to explore new concepts in this 

course. 

10. Instructors’ actions reinforced the development of a sense of community 

among course participants. 

11. The instructors helped me to focus discussion on relevant issues in a way that 

helped me to learn. 

12. The instructors provided feedback that helped me understand my strengths 

and weaknesses relative to the courses’ goals and objectives 

13. The instructors provided feedback in a timely fashion. 

 

Q40. Considering your program in totality, please rate each of the following statements, 

where 1 represents the lowest rating and 10 represents the highest rating. 

14. Getting to know each other course participants gave me a sense of belonging 

in the courses. 

15. I was able to form distinct impressions of some course participants. 

16. Online or web-based communication is an excellent medium for social 

interaction. 

17. I felt comfortable conversing through the online medium. 

18. I felt comfortable participating in the course discussions. 

19. I felt comfortable interacting with other course participants. 

20. I felt comfortable disagreeing with other course participants while still 

maintaining a sense of trust. 

21. I felt that my point of view was acknowledged by other course participants. 

22. Online discussions help me to develop a sense of collaboration. 
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Q41. Considering your program in totality, please rate each of the following statements, 

where 1 represents the lowest rating and 10 represents the highest rating. 

23. Problems posed increased my interest in course issues. 

24. Course activities piqued my curiosity. 

25. I felt motivated to explore content related questions. 

26. I utilized a variety of information sources to explore problems posed in the 

courses. 

27. Brainstorming and finding relevant information helped me resolve content 

related questions. 

28. Online discussions were valuable in helping me appreciate different 

perspectives. 

29. Combining new information helped me answer questions raised in course 

activities. 

30. Learning activities helped me construct explanations/ solutions. 

31. Reflection on course content and discussion helped me understand 

fundamental concepts in the classes. 

32. I can describe ways to test and apply the knowledge created in the courses. 

33. I have developed solutions to course problems that can be applied in practice. 

34. I can apply the knowledge created in the courses to my work to other non-

class related activities. 

 

Q42. 

35. Emotion was expressed when connecting with other students. 

36. I felt comfortable expressing emotion through the online medium. 

37. Expressing emotion in relation to expressing ideas was acceptable in the 

courses. 

38. I found myself responding emotionally about ideas or learning activities in the 

courses. 

39. The instructors acknowledged emotion expressed by students. 

40. The instructors demonstrated emotion in online presentations and/ or 

discussions. 

You are finished with the survey. THANK YOU!  
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Appendix B – Survey Instrument for Current Students 

Q1. Survey Research Information Sheet (Informed Consent) 

Q2. What is your current age? 

o Less than 30 years old 

o 30 – 39 years old 

o 40 – 49 years old 

o 50 – 59 years old 

o 60 years and older 

 

Q3. What is your gender?  

 

o Male 

o Female 

o Transgender 

 

Q4. How do you describe your primary ethnicity? (check all that apply)  

□ American Indian 

□ Asian 

□ Black or African American  

□ Hispanic 

□ Pacific Islander 

□ White  

□ Other (please specify) ______________ 

□ Prefer not to say 

 

Q5. When you began study at your university, were you?  

o Married 

o Living in a marriage-like relationship 

o Widowed 

o Separated 

o Divorced  

o Never Married 

Q6. Not including yourself or spouse/partner, how many dependents (children or adults) 

do you have?  

Type number of children/ dependents: _____________ 
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Section B – EDUCATION INFORMATION 

Q7. What degrees have you earned? (check all that apply) 

□ BA 

□ BS 

□ MA 

□ MS 

□ MBA 

□ Other (please specify)________ 

 

Q8. When did you begin your doctoral studies at your university?  

 Date (MM/YYYY) __________ 

Q9. At what university did you begin your doctoral studies? 

________________________ 

Q10. Did you attend a program orientation at your orientation? 

o Yes 

o No 

IF ORIENTATION YES, go to Q11. IF ORIENTATION NO, go to Q12. 

 

Q11. Were the orientation programs effective in helping you to adjust to your doctoral 

studies  

o Not at all Effective 

o Somewhat Not Effective 

o Neutral 

o Effective 

o Very Effective 

Q12. How far have you progressed toward the completion of your doctoral degree at your 

university? (check all that apply)  
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□ Completed Coursework 

□ Identified Dissertation Chair 

□ Formed Dissertation Committee 

□ Obtained IRB Approval  

□ Completed Comprehensive Examination 

Section C – WORK-LIFE-STUDY BALANCE 

Q13. On average, how many hours are you working during your doctoral program? 

o Below 20 hours/ week 

o Between 20-30 hours/ week 

o Between 31-40 hours/ week 

o Over 40 hours/ week 

Q14. On average, how many hours are you studying during your doctoral program? 

o Below 20 hours/ week 

o Between 20-30 hours/ week 

o Between 31-40 hours/ week 

o Over 40 hours/ week 

Q15. On average, how many hours are your children in childcare? 

o Below 20 hours/ week 

o Between 20-30 hours/ week 

o Between 31-40 hours/ week 

o Over 40 hours/ week 

 

Section D – PROGRAM INFORMATION 

Q16. Do you participate in a doctoral cohort group?  
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o Yes 

o No 

IF COHORT GROUP YES, go to Q17. IF COHORT GROUP NO, go to Q18. 

 

Q17. To what extent has the cohort group supported your doctoral studies?  

o Not supportive 

o Somewhat not supportive 

o Neutral 

o Somewhat supportive 

o Very supportive 

Q18. Do you have a dissertation chair? 

o Yes 

o No 

IF DISSERTATION CHAIR YES, go to Q19. IF NO, go to Q25. 

 

Q19 – Q24. Overall, how satisfied have you been with the interaction you have had with 

your dissertation chair on the following item: 

Q19. Selection of dissertation topic  

Q20. Selection of dissertation committee  

Q21. Preparation of proposal  

Q22. Conducting Dissertation research  

Q23. Dissertation writing feedback and guidance  
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Q24. Accessibility of dissertation chair  

Section D – The Community of Inquiry Survey 

Q25. Considering your program in totality, please rate each of the following statements, 

where 1 represents the lowest rating and 10 represents the highest rating.  

1. The instructors clearly communicated important course topics. 

2. The instructors clearly communicated important course goals. 

3. The instructors provided clear instructions on how to participate in course 

learning activities. 

4. The instructors clearly communicated important due dates/ time frames for 

learning activities. 

5. The instructors were helpful in identifying areas of agreement and 

disagreement on course topics that helped me to learn. 

6. The instructors were helpful in guiding the class towards understanding course 

topics in a way that helped me clarify my thinking 

7. The instructors helped to keep course participants engaged and participating in 

productive dialogue 

8. The instructors helped keep the course participants on task in a way that helped 

me to learn. 

9. The instructors encouraged course participants to explore new concepts in this 

course. 

10. Instructors’ actions reinforced the development of a sense of community 

among course participants. 

11. The instructors helped me to focus discussion on relevant issues in a way that 

helped me to learn. 

12. The instructors provided feedback that helped me understand my strengths 

and weaknesses relative to the courses’ goals and objectives 

13. The instructors provided feedback in a timely fashion. 

 

Q26. Considering your program in totality, please rate each of the following statements, 

where 1 represents the lowest rating and 10 represents the highest rating. 

14. Getting to know each other course participants gave me a sense of belonging 

in the courses. 

15. I was able to form distinct impressions of some course participants. 
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16. Online or web-based communication is an excellent medium for social 

interaction. 

17. I felt comfortable conversing through the online medium. 

18. I felt comfortable participating in the course discussions. 

19. I felt comfortable interacting with other course participants. 

20. I felt comfortable disagreeing with other course participants while still 

maintaining a sense of trust. 

21. I felt that my point of view was acknowledged by other course participants. 

22. Online discussions help me to develop a sense of collaboration. 

Q27. Considering your program in totality, please rate each of the following statements, 

where 1 represents the lowest rating and 10 represents the highest rating. 

23. Problems posed increased my interest in course issues. 

24. Course activities piqued my curiosity. 

25. I felt motivated to explore content related questions. 

26. I utilized a variety of information sources to explore problems posed in the 

courses. 

27. Brainstorming and finding relevant information helped me resolve content 

related questions. 

28. Online discussions were valuable in helping me appreciate different 

perspectives. 

29. Combining new information helped me answer questions raised in course 

activities. 

30. Learning activities helped me construct explanations/ solutions. 

31. Reflection on course content and discussion helped me understand 

fundamental concepts in the classes. 

32. I can describe ways to test and apply the knowledge created in the courses. 

33. I have developed solutions to course problems that can be applied in practice. 

34. I can apply the knowledge created in the courses to my work to other non-

class related activities. 

 

Q28. 

 

35. Emotion was expressed when connecting with other students. 

36. I felt comfortable expressing emotion through the online medium. 

37. Expressing emotion in relation to expressing ideas was acceptable in the 

courses. 
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38. I found myself responding emotionally about ideas or learning activities in the 

courses. 

39. The instructors acknowledged emotion expressed by students. 

40. The instructors demonstrated emotion in online presentations and/ or 

discussions. 

You are finished with the survey. THANK YOU! 
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Appendix C – Survey Research Information Sheet 

 

 

Survey Research Information Sheet 

 

You are being asked to participate in a survey conducted by Jeffrey Deckelbaum and Dr. 

Lynda Leavitt at Lindenwood University. We are doing this study to understand the 

factors affecting doctoral degree completion and informing future Ed.D. programs on 

best practices to prepare future scholarly practitioners with the knowledge and skills to 

lead transformational change. It will take about 10 minutes to complete this survey. 

Your participation is voluntary. You may choose not to participate or withdraw at any 

time by simply not completing the survey or closing the browser window. 

There are no risks from participating in this project. We will not collect any information 

that may identify you. There are no direct benefits for you participating in this study.  

WHO CAN I CONTACT WITH QUESTIONS? 

If you have concerns or complaints about this project, please use the following contact 

information: 

Jeffrey Deckelbaum at 636-345-6834 or Jdeckelbaum@lindenwood.edu 

Dr. Lynda Leavitt at 636-949-4756 or LLeavitt@lindenwood.edu 

If you have questions about your rights as a participant or concerns about the project and 

wish to talk to someone outside the research team, you can contact Michael Leary 

(Director - Institutional Review Board) at 636-949-4730 or mleary@lindenwood.edu.  

http://Jdeckelbaum@lindenwood.edu
http://LLeavitt@lindenwood.edu
mailto:mleary@lindenwood.edu
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By clicking the appropriate link below, I confirm that I have read this form and decided 

that I will participate in the project described above. I understand the purpose of the 

study, what I will be required to do, and the risks involved. I understand that I can 

discontinue participation at any time by closing the survey browser. My consent also 

indicates that I am at least 18 years of age.  

You can withdraw from this study at any time by simply closing the browser window. 

Please feel free to print a copy of this information sheet. 

Link if you are a Current Ed.D. Student: Current Ed.D. Students 

Link if you are a Former Ed.D. Student: Former Ed.D. Students 

  

https://lindenwood.az1.qualtrics.com/jfe/form/SV_4UaQxlYnxY4gJCd
https://lindenwood.az1.qualtrics.com/jfe/form/SV_aVQvENdZ3GZ7UqN
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Appendix D – Permission to Use or Modify Existing Surveys and Adapting Figures 

Permissions to Use Survey Instruments 

Permission to use survey instrument from Gittings (2010) 

 

Permission to modify survey instrument from Gittings (2010) 
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Permission to use/ modify survey instrument from Cleveland-Innes & Campbell (2012) 

 

Permission to use and adapt SoGoSurvey (n.d.) questions 
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Permission to use the adaptation of the Community of Inquiry model. 

Dear Jeffrey, 

 As the research and co-author of the following publication, you have my permission to use the 

research report on Emotional Analytics, including the adaptation of the Community of Inquiry 

model.  

Rienties, B. and Alden Rivers, B. (2014) ‘Measuring and understanding learners’ emotions: 

evidence and prospects’, Learning Analytics Review, Learning Analytics Community Exchange, 

Available: http://laceproject.eu/publications/learning-analytics-and-emotions.pdf 

 Best wishes, 

 Bethany Alden-Rivers 

 BETHANY ALDEN-RIVERS  PhD  

Associate Vice President for Institutional Effectiveness and Chief Assessment Officer 

Office of Institutional Effectiveness 

636.949.4737 (o) / 385.539.8128 (m) / balden-rivers@lindenwood.edu  

  

 

 

 

  
REAL EXPERIENCE. 

REAL SUCCESS. 

lindenwood.edu 

 

 

  

http://laceproject.eu/publications/learning-analytics-and-emotions.pdf
tel:+16369494737
tel:+13855398128
mailto:balden-rivers@lindenwood.edu
https://www.lindenwood.edu/
https://www.lindenwood.edu/
https://www.facebook.com/LindenwoodUniversity
https://twitter.com/@LindenwoodU
https://www.linkedin.com/edu/school?id=18701&trk=tyah&trkInfo=clickedVertical%3Aschool%2CclickedEntityId%3A18701%2Cidx%3A2-1-9%2CtarId%3A1438358565061%2Ctas%3ALinden
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Appendix E – Permission Email to Deans of Universities Requesting Permission to 

Survey Students 

Dear Dean Jane Doe, 

As a matter of introduction, my name is Jeff Deckelbaum, and I am an Ed.D. student at 

Lindenwood University in Saint Charles, MO. I am reaching out to seek your permission 

to survey former and current Ed.D. students for my dissertation research. The research 

population includes former students that completed and did not complete your 

university’s online Ed.D. program, and students currently enrolled in the online Ed.D. 

program. One option for access to these two populations of students includes sending you 

a Lindenwood University IRB-approved message for informed consent with a link to 

surveys for both current and former students. This information can be distributed through 

your course management system or as you deem appropriate. 

 

Through an extensive literature review, student persistence to doctoral degree completion 

due to high attrition levels has been and continues to be a significant problem in higher 

education. Thus, the purpose of the dissertation study is twofold:  

 

1) Establish the factors related to persistence that lead to doctoral student attrition, 

and inform best practices and lessons learned to meet future scholarly-practitioner 

needs. 

2) Develop a quantitative model to establish if statistical relationships exist between 

variables using the factors identified in the literature review to predict student 

persistence through degree completion in a three-year online Ed.D. program. 

Your support, through online and anonymous survey feedback, will assist in answering 

these questions. I intend to survey between 25 and 40 universities that offer an online 

Ed.D. program predominately but not limited to the United States. The survey takes no 

more than 20 minutes to complete. 

 

This study adds to the body of knowledge by developing a quantitative model that 

incorporates questions from the Community of Inquiry theoretical framework and focuses 

solely on online Ed.D. programs. Furthermore, the study could provide perspectives and 

insights to other higher education institutions having or planning to introduce 

professional doctoral programs to prepare scholarly practitioners. 

 

Thank you for your consideration. 

 

Jeff Deckelbaum  
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Appendix F – Social Media (LinkedIn and Facebook) Posts – Former Students 

I am conducting a research study of online Education Doctorate Students (Ed.D.). The 

definition of "Online" means 80% or more of your coursework was or is delivered online. 

If you have been an Ed.D. student that (1) has completed and earned an Ed.D. degree or 

(2) started but did not finish the Ed.D. program, I would appreciate 10 minutes of your 

time to complete this survey. Your participation will help me: 

1. Establish the factors related to persistence that lead to doctoral student attrition, 

and 

2. Develop a quantitative model to predict student persistence through degree 

completion in online Ed.D. programs. 

Your participation is voluntary and anonymous. You can choose to withdraw from the 

survey at any time by closing the browser window. 

Please click on the link below if you are a former Ed.D. student. By clicking the link 

below, you confirm you have read this post and decided to participate in the survey. 

Your feedback matters and is very important to my research. 

If you have questions or concerns about this project, please email Jeff Deckelbaum at 

Jdeckelbaum@lindenwood.edu 

   Thank you! 

#Ed.D. #EdD 

  

mailto:Jdeckelbaum@lindenwood.edu
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Appendix G – Social Media (LinkedIn and Facebook) Posts – Current Students 

 

I am conducting a research study of online Education Doctorate Students (Ed.D.). The 

definition of "Online" means 80% or more of your coursework was or is delivered online. 

If you are a student currently enrolled in an online Ed.D. program, I would appreciate 10 

minutes of your time to complete this survey. Your participation will help me: 

1. Establish the factors related to persistence that lead to doctoral student attrition, 

and 

2. Develop a quantitative model to predict student persistence through degree 

completion in online Ed.D. programs. 

Your participation is voluntary and anonymous. You can choose to withdraw from the 

survey at any time by closing the browser window. 

 

Please click on the link if you are a current student. By clicking the link below, you 

confirm you have read this post and decided to participate in the survey. 

Your feedback matters and is very important to my research. 

If you have questions or concerns about this project, please email Jeff Deckelbaum at 

Jdeckelbaum@lindenwood.edu 

   Thank you! 

#Ed.D. #EdD 

 

  

mailto:Jdeckelbaum@lindenwood.edu
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Appendix H – CoI 34-Question Survey Descriptive Statistics 

Table H1         

Community of Inquiry Descriptive Statistics 

  

N Mean StdDev. Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic 

TP1 511 8.44 1.641 -1.508 2.929 

TP2 511 8.54 1.654 -1.508 2.740 

TP3 511 8.52 1.653 -1.458 2.248 

TP4 511 9.19 1.287 -2.138 5.595 

TP5 511 8.10 1.951 -1.357 1.843 

TP6 511 8.27 1.779 -1.368 2.082 

TP7 511 8.14 2.037 -1.479 2.076 

TP8 511 8.09 2.034 -1.336 1.608 

TP9 511 8.22 2.022 -1.372 1.557 

TP10 511 8.07 2.173 -1.235 0.950 

TP11 511 8.26 1.898 -1.438 1.970 

TP12 511 8.09 1.994 -1.397 1.800 

TP13 511 8.24 1.729 -1.627 3.183 

SP1 511 7.89 2.537 -1.283 0.739 

SP2 511 8.14 2.272 -1.537 1.869 

SP3 511 6.77 2.554 -0.559 -0.658 

SP4 511 7.92 2.299 -1.217 0.826 

SP5 511 8.70 1.723 -2.082 5.490 

SP6 511 8.69 1.746 -1.968 4.510 

SP7 511 8.06 2.068 -1.293 1.401 

    Continued. 
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Table H1.  Continued  

SP8 511 8.42 1.830 -1.669 3.109 

SP9 511 7.20 2.725 -0.877 -0.348 

CP1 511 7.85 2.094 -1.188 1.245 

CP2 511 8.03 1.956 -1.279 1.721 

CP3 511 8.17 1.880 -1.420 2.298 

CP4 511 8.56 1.712 -1.746 3.811 

CP5 511 8.32 1.803 -1.460 2.373 

CP6 511 7.30 2.588 -0.905 -0.166 

CP7 511 8.27 1.795 -1.448 2.436 

CP8 511 8.28 1.817 -1.584 3.068 

CP9 511 8.30 1.884 -1.537 2.596 

CP10 511 8.40 1.681 -1.496 2.863 

CP11 511 8.47 1.740 -1.817 4.316 

CP12 511 8.63 1.722 -1.831 4.105 

N = 511. The skewness values exceeding |2.0| are shaded gray and will be  

addressed in the limitations section. All kurtosis values are less than |7.0| 

(Bandolas & Gerstner, 2016, p. 31). 
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Appendix I – Principal Component Analysis v. Principal Axis Factoring 

 The analysis in Appendix I compared Principal Components Analysis v. Principal 

Axis Factoring methods using a specified three-factor solution for the original 34 

questions established by Arbaugh et al. (2008). The researcher used a combined former-

current student database described in the literature with [n = 511] sample size. Table I1 

and Table I2 depict Pattern Matrix comparative data: 

Table I1         Table I2       

Pattern Matrix: Principal Component Analysis   Pattern Matrix: Principal Axis Factoring 

  

Component     Factor 

1 2 3    1 2 3 

TP8 0.929 -0.015 0.029   TP8 0.946 -0.019 0.053 

TP9 0.902 -0.013 0.045   TP6 0.905 0.004 -0.014 

TP6 0.885 0.009 -0.039   TP9 0.900 -0.012 0.057 

TP7 0.867 0.032 0.011   TP7 0.873 0.032 0.031 

TP5 0.858 0.057 0.063   TP11 0.851 0.042 -0.034 

TP1 0.851 -0.051 -0.067   TP5 0.842 0.057 0.063 

TP11 0.839 0.044 -0.057   TP1 0.841 -0.053 -0.065 

TP2 0.826 -0.063 -0.070   TP2 0.807 -0.062 -0.075 

TP3 0.823 0.028 0.051   TP3 0.781 0.029 0.028 

TP10 0.750 0.053 -0.062   TP10 0.741 0.057 -0.050 

TP4 0.742 0.008 0.082   TP12 0.718 0.007 -0.116 

TP12 0.741 0.004 -0.113   TP4 0.667 0.014 0.033 

TP13 0.562   -0.212   TP13 0.525 0.009 -0.218 

SP1 0.281 0.150 -0.267   SP1 0.287 0.148 -0.235 

SP4 -0.063 0.962 0.154   SP4 -0.069 0.936 0.148 

       Continued.  
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Table I1.  Continued    Table I2.  Continued  

SP9 0.028 0.843 0.019   SP9 0.026 0.817 0.020 

SP3 0.061 0.807 0.111   SP3 0.059 0.737 0.078 

CP6 -0.072 0.699 -0.141   SP6 0.038 0.649 -0.171 

SP6 0.030 0.672 -0.186   SP5 0.124 0.637 -0.101 

SP5 0.122 0.663 -0.108   CP6 -0.058 0.633 -0.153 

SP7 0.021 0.636 -0.181   SP7 0.035 0.596 -0.173 

SP8 0.101 0.598 -0.185   SP8 0.108 0.568 -0.175 

CP4 -0.078 -0.041 -0.916   CP4 -0.068 -0.035 -0.885 

CP12 -0.041 -0.023 -0.888   CP12 -0.038 -0.019 -0.866 

CP11 -0.049 0.013 -0.874   CP3 0.050 -0.010 -0.855 

CP3 0.060 -0.003 -0.852   CP11 -0.047 0.015 -0.852 

CP9 -0.014 0.065 -0.819   CP8 0.044 0.052 -0.811 

CP10 0.015 0.058 -0.819   CP10 0.011 0.057 -0.808 

CP8 0.056 0.056 -0.810   CP9 -0.013 0.067 -0.799 

CP5 0.065 -0.022 -0.773   CP7 0.038 0.148 -0.764 

CP7 0.054 0.153 -0.759   CP5 0.075 -0.012 -0.736 

CP2 0.256 -0.040 -0.717   CP2 0.248 -0.048 -0.717 

CP1 0.163 0.061 -0.667   CP1 0.168 0.065 -0.641 

SP2 0.151 0.168 -0.380   SP2 0.174 0.166 -0.331 

N = 511. Extraction Method: Principal Component 

Analysis. Rotation Method: Oblimin with Kaiser 

Normalization. Variables equal to or greater than |.40| 

are bolded.   

N = 511. Extraction Method: Principal Axis 

Factoring. Rotation Method: Oblimin with Kaiser 

Normalization.  Variables equal to or greater than 

|.40| are bolded. 

Tables I2 and I3 compared the Correlation Matrices between Principal 

Component Analysis and Principal Axis Factoring. The correlation matrices, reflecting 
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correlations between factors, were slightly larger for Principal Axis Factoring than 

Principal Component Analysis. 

Table I3 
        

Correlation Matrix: Principal Component Analysis   

Component 1 2 3   

1 1.000 0.519 -0.691   

2 0.519 1.000 -0.565   

3 -0.691 -0.565 1.000   

Note: Extraction Method: Principal Component Analysis.   

Rotation Method: Oblimin with Kaiser Normalization. 

Table I4 
      

Correlation Matrix: Principal Axis Factoring 

Factor 1 2 3 

1 1.000 0.549 -0.721 

2 0.549 1.000 -0.603 

3 -0.721 -0.603 1.000 

Note: Extraction Method: Principal Component Analysis. 

Rotation Method: Oblimin with Kaiser Normalization. 

 

  

          Tables I5 and I6 compare the Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity 

parameters between Principal Component Analysis and Principal Axis Factoring 

methodologies. 
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Table I5    Table I6    

KMO and Bartlett's Test of Sphericity  KMO and Bartlett's Test of Sphericity 

Kaiser-Meyer-Olkin 

Measure of Sampling 

Adequacy. 
0.963 

 

Kaiser-Meyer-Olkin 

Measure of Sampling 

Adequacy. 
0.963 

Bartlett's 

Test of 
Sphericity 

Approx. 
Chi-Square 

17946.147 
 

Bartlett's 

Test of 
Sphericity 

Approx. 
Chi-Square 

17946.147 

df 561  df 561 

Sig. 0   Sig. 0 

Note. Principal Component Analysis.  Note. Principal Axis Factoring 
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Appendix J – Multiple Imputation Sensitivity Analysis 

 Appendix J summarized critical diagnostic information from Multiple Imputation 

Iteration 5, Iteration 11, and the Pooled Imputation Iteration. The Pooled Iteration, 

through SPSS, averaged the interval scale ratings. The four tables compared critical 

information between the three iterations. The Correlation Matrices and the initial factor 

analyses' diagnostic information reflected data from the initial extraction of five factors 

before specifying a reduced set of factors.   

Table J1           

Component Correlation Matrix (Imputation 5) 

Component 1 2 3 4 5 

1 1.000 0.366 -0.647 0.180 -0.471 

2 0.366 1.000 -0.444 0.075 -0.492 

3 -0.647 -0.444 1.000 -0.203 0.546 

4 0.180 0.075 -0.203 1.000 -0.175 

5 -0.471 -0.492 0.546 -0.175 1.000 

Note. Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with  

Kaiser Normalization. 
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Table J2           

Component Correlation Matrix (Imputation 11) 

Component 1 2 3 4 5 

1 1.000 0.354 -0.647 0.197 -0.473 

2 0.354 1.000 -0.432 0.089 -0.481 

3 -0.647 -0.432 1.000 -0.219 0.547 

4 0.197 0.089 -0.219 1.000 -0.182 

5 -0.473 -0.481 0.547 -0.182 1.000 

Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with  

Kaiser Normalization. 

 
          

Table J3 

     
Component Correlation Matrix (Pooled Imputation) 

Component 1 2 3 4 5 

1 1.000 0.357 -0.648 0.197 -0.473 

2 0.357 1.000 -0.435 0.088 -0.482 

3 -0.648 -0.435 1.000 -0.218 0.546 

4 0.197 0.088 -0.218 1.000 -0.181 

5 -0.473 -0.482 0.546 -0.181 1.000 

Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with  

Kaiser Normalization. 
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Table J4    

Imputation Iteration Comparative Data   

  Imputation 5 Imputation 11 Pooled Imputation 

KMO 0.963 0.963 0.963 

Chi-Squared (Bartlett's) 17854.560 17910.362 17946.147 

Bartlett's Test of Sphericity p < .001 p < .001 p < .001 

First Factor Variance, % 53.7 53.8 53.9 

Variation Explained for 

eignevalues greater than 1.0 
75.5 75.6 75.7 

Note. [n = 511] for all imputation iterations. The three imputations bound 

combinations of a higher mean/ lower standard deviation, a lower mean/ 

higher standard deviation with the Pooled Imputation.  

 Thus, the researcher asserted no material difference existed between Imputation 

Iteration 5, Imputation Iteration 11, and the pooled imputation. Furthermore, the 

researcher argued the Pooled Imputation Iteration provided reliable and valid estimates 

for use in addressing the research questions and hypotheses statement associated with the 

modified Community of Inquiry survey responses. 

 

  



QUANTITATIVE COMPARATIVE ANALYSIS OF EdD FACTORS  

 

 

235 

Appendix K – CoI 40-Question Survey Descriptive Statistics 

Table K1            

Community of Inquiry Descriptive Statistics 

  

N Mean 

Std. 

Deviation Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic 

TP1 475 8.42 1.66 -1.520 2.932 

TP2 475 8.52 1.68 -1.518 2.727 

TP3 475 8.50 1.67 -1.448 2.209 

TP4 475 9.18 1.29 -2.143 5.679 

TP5 475 8.07 1.98 -1.358 1.786 

TP6 475 8.25 1.81 -1.375 2.039 

TP7 475 8.09 2.08 -1.451 1.916 

TP8 475 8.05 2.06 -1.316 1.522 

TP9 475 8.19 2.05 -1.353 1.466 

TP10 475 8.00 2.20 -1.200 0.833 

TP11 475 8.23 1.92 -1.423 1.918 

TP12 475 8.08 1.99 -1.415 1.918 

TP13 475 8.23 1.77 -1.599 3.000 

SP1 475 7.84 2.56 -1.246 0.621 

SP2 475 8.10 2.30 -1.489 1.672 

SP3 475 6.84 2.55 -0.608 -0.591 

SP4 475 7.99 2.29 -1.306 1.097 

SP5 475 8.67 1.74 -2.068 5.428 

SP6 475 8.66 1.77 -1.938 4.344 

     Continued.  
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Table K1.  Continued. 

SP7 475 8.03 2.09 -1.266 1.306 

SP8 475 8.41 1.84 -1.663 3.093 

SP9 475 7.29 2.70 -0.926 -0.241 

CP1 475 7.80 2.13 -1.151 1.105 

CP2 475 8.01 1.99 -1.260 1.598 

CP3 475 8.16 1.91 -1.402 2.202 

CP4 475 8.53 1.74 -1.742 3.713 

CP5 475 8.31 1.83 -1.456 2.323 

CP6 475 7.42 2.55 -0.996 0.059 

CP7 475 8.26 1.83 -1.447 2.336 

CP8 475 8.27 1.84 -1.583 3.019 

CP9 475 8.29 1.91 -1.531 2.552 

CP10 475 8.39 1.71 -1.483 2.767 

CP11 475 8.44 1.77 -1.793 4.139 

CP12 475 8.62 1.74 -1.838 4.127 

EP1 475 7.29 2.55 -0.993 0.087 

EP2 475 6.76 2.71 -0.673 -0.587 

EP3 475 7.59 2.38 -1.067 0.407 

EP4 475 6.55 2.61 -0.571 -0.620 

EP5 475 6.97 2.70 -0.736 -0.493 

EP6 475 6.39 2.81 -0.495 -0.906 

N = 475. The descriptive statistics represent the 40 variables, which make up teaching, 

social, cognitive, and emotional presence. The analysis depicts the two skewness  

variables, TP4 and SP5, which exceed a threshold requirement of |2.0|. 
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Appendix L – Parallel Analysis 

Table L1   

Eigenvalues from SPSS and Parallel Analysis   

  Eigenvalues 

Eigenvalue No. SPSS Parallel Analysis 

2 3.319 1.560 

3 2.374 1.510 

4 1.942 1.470 

5 1.332 1.430 

6 0.872 1.390 

7 0.736 1.350 

8 0.677 1.320 

9 0.603 1.290 

10 0.533 1.260 

11 0.489 1.230 

12 0.463 1.210 

Note. N = 475. Parallel analysis calculated using "SSPS, SAS, MATLAB, and R 

Programs for determining the number of components and factors using Parallel 

Analysis and Velicer's MAP test," by B. O'Connor (2000). 

https://people.ok.ubc.ca/brioconn/nfactors/nfactors.html 
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Run MATRIX 

procedure: 

 

   
PARALLEL ANALYSIS: 

 

   
Principal 

Components 

 

   
Specifications for this Run: 

Ncases    475 

 
Nvars      40 

 
Ndatsets  100 

 
Percent    95 

 

 

Syntax for analysis: 

* Parallel Analysis program. 

 

set mxloops=9000 printback=off width=80  seed = 1953125. 

matrix. 

 

* enter your specifications here. 

compute ncases   = 500.  

compute nvars    = 9. 

compute ndatsets = 100. 

compute percent  = 95. 

 

* Specify the desired kind of parallel analysis, where: 

  1 = principal components analysis 

  2 = principal axis/common factor analysis. 
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compute kind = 2 . 

 

****************** End of user specifications. ****************** 

 

* principal components analysis. 

do if (kind = 1). 

compute evals = make(nvars,ndatsets,-9999). 

compute nm1 = 1 / (ncases-1). 

loop #nds = 1 to ndatsets. 

compute x = sqrt(2 * (ln(uniform(ncases,nvars)) * -1) ) &* 

            cos(6.283185 * uniform(ncases,nvars) ). 

compute vcv = nm1 * (sscp(x) - ((t(csum(x))*csum(x))/ncases)). 

compute d = inv(mdiag(sqrt(diag(vcv)))). 

compute evals(:,#nds) = eval(d * vcv * d). 

end loop. 

end if. 

 

* principal axis / common factor analysis with SMCs on the diagonal. 

do if (kind = 2). 

compute evals = make(nvars,ndatsets,-9999). 

compute nm1 = 1 / (ncases-1). 

loop #nds = 1 to ndatsets. 

compute x = sqrt(2 * (ln(uniform(ncases,nvars)) * -1) ) &* 

            cos(6.283185 * uniform(ncases,nvars) ). 

compute vcv = nm1 * (sscp(x) - ((t(csum(x))*csum(x))/ncases)). 

compute d = inv(mdiag(sqrt(diag(vcv)))). 

compute r = d * vcv * d. 

compute smc = 1 - (1 &/ diag(inv(r)) ). 
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call setdiag(r,smc). 

compute evals(:,#nds) = eval(r). 

end loop. 

end if. 

 

* identifying the eigenvalues corresponding to the desired percentile. 

compute num = rnd((percent*ndatsets)/100). 

compute results = { t(1:nvars), t(1:nvars), t(1:nvars) }. 

loop #root = 1 to nvars. 

compute ranks = rnkorder(evals(#root,:)). 

loop #col = 1 to ndatsets. 

do if (ranks(1,#col) = num). 

compute results(#root,3) = evals(#root,#col). 

break. 

end if. 

end loop. 

end loop. 

compute results(:,2) = rsum(evals) / ndatsets. 

 

print /title="PARALLEL ANALYSIS:". 

do if   (kind = 1). 

print /title="Principal Components". 

else if (kind = 2). 

print /title="Principal Axis / Common Factor Analysis". 

end if. 

compute specifs = {ncases; nvars; ndatsets; percent}. 

print specifs /title="Specifications for this Run:" 

 /rlabels="Ncases" "Nvars" "Ndatsets" "Percent". 
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print results /title="Random Data Eigenvalues" 

 /clabels="Root" "Means" "Prcntyle"  /format "f12.6". 

 

do if   (kind = 2). 

print / space = 1. 

print /title="Compare the random data eigenvalues to the". 

print /title="real-data eigenvalues that are obtained from a". 

print /title="Common Factor Analysis in which the # of factors". 

print /title="extracted equals the # of variables/items, and the". 

print /title="number of iterations is fixed at zero;". 

print /title="To obtain these real-data values using SPSS, see the". 

print /title="sample commands at the end of the parallel.sps program,". 

print /title="or use the rawpar.sps program.". 

print / space = 1. 

print /title="Warning: Parallel analyses of adjusted correlation 

matrices". 

print /title="eg, with SMCs on the diagonal, tend to indicate more 

factors". 

print /title="than warranted (Buja, A., & Eyuboglu, N., 1992, Remarks 

on parallel". 

print /title="analysis. Multivariate Behavioral Research, 27, 509-

540.).". 

print /title="The eigenvalues for trivial, negligible factors in the 

real". 

print /title="data commonly surpass corresponding random data 

eigenvalues". 

print /title="for the same roots. The eigenvalues from parallel 

analyses". 
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print /title="can be used to determine the real data eigenvalues that 

are". 

print /title="beyond chance, but additional procedures should then be 

used". 

print /title="to trim trivial factors.". 

print / space = 1. 

print /title="Principal components eigenvalues are often used to 

determine". 

print /title="the number of common factors. This is the default in 

most". 

print /title="statistical software packages, and it is the primary 

practice". 

print /title="in the literature. It is also the method used by many 

factor". 

print /title="analysis experts, including Cattell, who often examined". 

print /title="principal components eigenvalues in his scree plots to 

determine". 

print /title="the number of common factors. But others believe this 

common". 

print /title="practice is wrong. Principal components eigenvalues are 

based". 

print /title="on all of the variance in correlation matrices, including 

both". 

print /title="the variance that is shared among variables and the 

variances". 

print /title="that are unique to the variables. In contrast, 

principal". 
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print /title="axis eigenvalues are based solely on the shared 

variance". 

print /title="among the variables. The two procedures are 

qualitatively". 

print /title="different. Some therefore claim that the eigenvalues from 

one". 

print /title="extraction method should not be used to determine". 

print /title="the number of factors for the other extraction method.". 

print /title="The issue remains neglected and unsettled.". 

 

end if. 

end matrix. 

 

* Commands for obtaining the necessary real-data eigenvalues for 

  principal axis / common factor analysis using SPSS; 

  make sure to insert valid filenames/locations, and 

  remove the '*' from the first columns. 

* correlations var1 to var20 / matrix out ('filename') / missing = 

listwise. 

* matrix. 

* MGET /type= corr /file='filename' . 

* compute smc = 1 - (1 &/ diag(inv(cr)) ). 

* call setdiag(cr,smc). 

* compute evals = eval(cr). 

* print { t(1:nrow(cr)) , evals } 

 /title="Raw Data Eigenvalues" 

 /clabels="Root" "Eigen."  /format "f12.6". 

* end matrix. 
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Appendix M – Former EdD students Finished v. Not Finished 

Table M1                 

Community of Inquiry Survey: Former Students Comparative Analysis     

Former Students: Did Not Complete Ed.D   Former Students: Completed the Ed.D     

Descriptive Statistics   Descriptive Statistics     

  N Mean     N Mean   

Mean 

Difference 

TP1 11 7.09   TP1 196 8.40   1.31 

TP2 11 7.27   TP2 196 8.47   1.20 

TP3 11 7.36   TP3 196 8.57   1.20 

TP4 11 8.27   TP4 196 9.26   0.98 

TP5 11 7.18   TP5 196 8.05   0.86 

TP6 11 7.09   TP6 196 8.31   1.22 

TP7 11 7.09   TP7 196 8.08   0.99 

TP8 11 6.73   TP8 196 8.08   1.35 

TP9 11 6.64   TP9 196 8.18   1.55 

TP10 11 5.55   TP10 196 8.14   2.60 

TP11 11 5.73   TP11 196 8.29   2.56 

TP12 11 6.00   TP12 196 8.12   2.12 

TP13 11 6.64   TP13 196 8.19   1.56 

SP3 10 4.30   SP3 196 6.49   2.19 

SP4 10 7.50   SP4 196 7.72   0.22 

SP5 10 7.50   SP5 196 8.77   1.27 

SP6 10 7.70   SP6 196 8.87   1.17 

SP7 10 6.50   SP7 196 8.34   1.84 

      Continued.  
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Table M1.  Continued.         

SP8 10 7.60   SP8 196 8.59   0.99 

SP9 10 5.30   SP9 196 7.15   1.85 

CP6 9 5.56   CP6 196 7.05   1.50 

EP2 9 5.56   EP2 196 6.61   1.05 

CP1 9 5.89   CP1 196 8.09   2.20 

CP2 9 5.56   CP2 196 8.19   2.64 

CP3 9 6.67   CP3 196 8.41   1.74 

CP4 9 7.11   CP4 196 8.81   1.70 

CP5 9 6.33   CP5 196 8.51   2.17 

CP6 9 5.56   CP6 196 7.05   1.50 

CP7 9 6.00   CP7 196 8.41   2.41 

CP8 9 5.44   CP8 196 8.40   2.95 

CP9 9 5.78   CP9 196 8.43   2.65 

CP10 9 6.44   CP10 196 8.61   2.16 

CP11 9 6.33   CP11 196 8.66   2.32 

CP12 9 7.11   CP12 196 8.81   1.70 

SP1 10 5.40   SP1 196 8.26   2.86 

SP2 10 6.20   SP2 196 8.67   2.47 

EP1 9 5.67   EP1 196 7.70   2.04 

EP3 9 7.11   EP3 196 7.69   0.58 

EP4 9 5.44   EP4 196 6.53   1.09 

EP5 9 5.89   EP5 196 7.05   1.16 

EP6 8 4.75   EP6 196 6.16   1.41 

Note. The variables are grouped consistent with the Principal Component Analysis Pattern Analysis.  
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Appendix N: Time-to Degree 

 

Figure N1.  

Time-to-Degree Histogram (EdD Program Affiliated with CPED) 

 

              

              

              

              

              

              

              

              

              

              

Figure N2.  

Time to Degree Histogram (EdD Program Not Affiliated with CPED) 
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These two charts summarize the Shapiro-Wilk Test of Normality 

 

 

 

The Mann-Whitney Nonparametric test 

 

 

 

This chart shows: 

a. The test for equal variances was not rejected, thus used equal variances for t-Test 
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b. Thus, the 95% Confidence Interval between Time to Degree completion between 

students whose EdD program affiliated with the CPED v. students whose EdD 

program did not affiliate with the CPED was [-12.68, -1.51] months. Interpreting 

those students whose EdD program affiliated with the CPED was between 1.5 and 

13 months shorter than students whose EdD program did not affiliate with the 

CPED.  
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