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 i 

Abstract 

Attaining an undergraduate college degree contributes to increased employment 

opportunities and greater compensation, yet many students who enroll fail to graduate 

within six years, including a growing number of online students.  One promising model 

for increasing retention is cohort education, in which students take multiple courses 

together as a group.  This study performed a quantitative data analysis to examine the 

relationship between membership in an online cohort major and student engagement of 

baccalaureate students, and between membership in an online cohort major and degree 

completion of baccalaureate students.  The goal was to generate empirical findings to 

inform strategies for improving online baccalaureate degree completion rates.  The study 

population included students at a Midwestern university that offers online programs in 

cohort and non-cohort formats.  Data included student record data and responses to the 

National Survey of Student Engagement.  Study results showed a significant positive 

relationship between membership in an online cohort major and baccalaureate degree 

completion.  However, there was an insignificant correlation between membership in an 

online cohort and student engagement as measured by National Student Engagement 

Survey responses of online students at the university.  The study results suggest that 

higher education leaders seeking to improve baccalaureate graduation rates may benefit 

from offering online courses in a cohort format.  

Keywords: Baccalaureate degree completion, academic cohort, online students, 

student engagement. 
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CHAPTER ONE: INTRODUCTION 

Introduction and Background 

 Attaining a college degree contributes to increased employment opportunities and 

greater compensation (Bureau of Labor Statistics, 2016), yet a third of students who 

enroll in an undergraduate associate’s degree, bachelor’s degree, or certificate program 

do not finish within six years (Johnson, 2012).  This failure of students to complete their 

degrees has a negative impact on the students who drop out, the postsecondary 

institutions that recruit and teach those students, and the national workforce.  Students 

who spend resources on a degree they fail to complete can face financial burdens and 

diminished future earning potential (Schneider & Yin, 2011).  Postsecondary institutions 

similarly experience a loss of resources when funds are used to recruit and teach students 

who drop out (Johnson, 2012).  Finally, given that an estimated 35% of U.S. job openings 

through 2020 will require at least a bachelor’s degree, the nation faces an estimated 

shortage of five million baccalaureate degree-qualified workers (Carnevale, Smith, & 

Strohl, 2013a).   

To retain students, institutions should examine the reasons they leave college.  

Johnson (2012) indicated students leave their undergraduate programs for reasons such as 

academic problems, scheduling, program dissatisfaction, family responsibilities, financial 

issues, and personal reasons.  While institutions may not be able to address all these 

challenges, they can help students by understanding and supporting those factors that 

keep students in school.   

In addition to studying why students leave colleges, retention efforts can benefit 

from examining factors that influence them to stay.  Kuh (2001, 2009) found that students 
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stay in college thanks to their engagement in activities such as working with a faculty 

member on a project or participating in an internship.  These and other activities are the 

basis of the National Survey of Student Engagement (NSSE), a widely-used survey tool 

that measures baccalaureate student engagement in academic activities empirical research 

has deemed purposeful (Kuh, 2001).   

Included in the activities assessed by the NSSE are high-impact practices of a 

transformational nature.  These activities are characterized by factors like substantial time 

and effort, meaningful faculty-student interactions, peer-to-peer collaboration, learning 

that extends beyond the classroom, and substantive feedback (National Survey of Student 

Engagement, 2015a).  The NSSE examines participation in numerous high-impact 

practices, such as internships, study abroad programs, and interactions with classmates 

and faculty (National Survey of Student Engagement, 2015a).  A particularly successful 

practice is engaging students through learning communities. 

An example of a learning community is the cohort education model, a structure in 

which students complete a set of courses together over a period of time (Barnett & 

Caffarella, 1992).  Studies have shown the cohort education model can positively 

influence student retention (Barnett, Basom, Yerkes, & Norris, 2000; Bentley, Zhao, 

Reames, & Reed, 2004; Bista & Cox, 2014; Burnett, 1999; Pemberton & Akkary, 2010).  

Two aspects are frequently linked to the cohort education model’s positive influence on 

retention.  First, studies have shown taking a set of courses together as a group positively  

influences student engagement (Kuh, 2003; K. A. Martin, Goldwasser, & Galentino, 

2016; Zhao & Kuh, 2004).  Second, researchers have reported a positive correlation 

between student engagement and retention (Astin, 1984; Chickering & Gamson, 1987; 
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Pace, 1984; Pascarella, 1985; Tinto & Cullen, 1973).  Inherent in the connection between 

the cohort model and retention is social connectedness, a factor shown to predict 

retention (Roberts & Styron, 2010; Tinto, 1997; Zhao & Kuh, 2004). 

The cohort education model has been studied at the doctoral (Barnett et al., 2000), 

baccalaureate (Beachboard, Beachboard, Li, & Adkison, 2011), and associate’s 

(Linderman & Kolenovic, 2013) degree levels.  However, there are few studies specific 

to online cohorts.  This study seeks to contribute to that literature by examining the 

relationship between online cohort membership and student engagement, and the 

relationship between online cohort membership and baccalaureate degree completion.  

The NSSE is the source of data to measure student engagement, whereas student records 

provide data to measure degree completion.  The study focuses on cohort majors, for 

example a business major or a computer science major taken by a group of students as a 

cohort.  In addition, the study concentrates on online majors.   

Online education is an increasingly popular format.  There was a 7% increase in 

online enrollments at U.S. postsecondary institutions between 2012 and 2014, with 5.8 

million students (28%) taking one or more courses online in fall 2014 (I. E. Allen & 

Seaman, 2016).  Attracting students to online courses are aspects like accessible course 

materials, time saved with no commute or class session, and flexibility to manage course 

work with other obligations (Dziuban, Moskal, & Hartman, 2005).   

Once they engage in their coursework, online students expect clear instructions, 

prompt instructor feedback, and rigorous content (Mupinga, Nora, & Yaw, 2006).  As 

indicated in the results of a survey of online undergraduate students at Indiana University, 

also important are technical support, content examples, flexible instructors, and readily 
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available assignments (Mupinga et al., 2006).  Other research reported online students 

value building a learning community and collaborating with peers (Northrup, 2002). 

Researchers have examined the effect of online education on student retention, 

though so far, the results are inconclusive.  Some studies show students drop out of 

online courses at a higher rate than residential courses (Lee & Choi, 2011), whereas other 

studies report little difference (James, Swan, & Daston, 2016).  There is scant research 

that examines online retention at the baccalaureate major level.  This study contributes to 

online education research, as well as the literature on baccalaureate cohort education.  

Statement of the Problem 

Given the failure of many students to complete their degrees, higher education 

leaders may seek empirical findings to inform institutional retention efforts.  Prior 

research has linked social interactions to student engagement and retention (Kuh, Kinzie, 

Cruce, Shoup, & Gonyea, 2007).  In addition, studies have indicated that perceptions of 

social connectedness can improve retention to graduation (Roberts & Styron, 2010; 

Tinto, 1997; Zhao & Kuh, 2004), and that membership in a cohort learning community 

can positively influence social connectedness (Beachboard et al., 2011; Bista & Cox, 

2014).  However, most of these studies focused on graduate or residential cohorts, with 

little reported on baccalaureate students who take their major courses in an online cohort.   

This study extends prior research by investigating the effect of membership in an 

online cohort major on student engagement, and the effect of membership in an online 

cohort major on baccalaureate degree completion.  Historically a problem for residential 

courses, the increased demand for online education warrants research specific to online 

students.  Without empirical research, it is not known whether results from studies of 
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residential students apply to online baccalaureate students.  The results of the current 

study can inform institutional strategies for improving degree completion rates of online 

baccalaureate students.  

Purpose of the Study 

The purpose of this study was to test whether a significant positive relationship 

exists between membership in an online cohort major and baccalaureate student 

engagement, and whether a significant positive relationship exists between membership 

in an online cohort major and baccalaureate degree completion, controlling for additional 

potentially confounding factors.  This study performed a quantitative secondary data 

analysis to test the relationships.  Study participants were baccalaureate students who 

attended a private, not-for-profit, mostly online university in the Midwest.  Participants 

included students who attended the research site while enrolled in online major courses, 

as well as a group of students who, in addition, completed the NSSE at the research site.  

The independent variable was defined as membership in an online cohort major, 

compared to membership in an online non-cohort major.  The dependent variables were 

student engagement and baccalaureate degree completion.  Statistical analyses tested for 

the relationships of interest, controlling for gender, age, race/ethnicity, transfer-in GPA, 

Pell status, academic discipline, and class level.  

Research Questions and Hypotheses 

 The researcher examined two questions to gain insight about the effect of cohort 

membership on engagement and degree completion of online baccalaureate students: 

Research Question 1: What is the unique influence of membership in an online 

cohort major on the level of engagement of baccalaureate students, controlling for 
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gender, age, race/ethnicity, transfer-in GPA, Pell status, academic discipline, and class 

level? 

Research Question 2: What is the unique influence of membership in an online 

cohort major on degree completion of baccalaureate students, controlling for gender, age, 

race/ethnicity, transfer-in GPA, Pell status, academic discipline, and class level? 

To address these questions, the researcher proposed the following hypotheses: 

Hypothesis 1: There is a significant positive relationship between membership in 

an online cohort major and student engagement for baccalaureate students. 

Hypothesis 2: There is a significant positive relationship between membership in 

an online cohort major and degree completion for baccalaureate students. 

Aim of the Study 

The aim of the study was to perform a quantitative secondary data analysis of 

NSSE responses and student record data to gain insights about the effects of membership 

in an online cohort major on engagement and degree completion of baccalaureate 

students.  The goal was to provide empirical findings that can inform strategies for 

improving online baccalaureate degree completion rates. 

Methodology Overview 

This quantitative study explored the unique role of cohort membership, as detailed 

in the research questions, by conducting a secondary data analysis of student record data 

and NSSE responses.  The methodology to test the hypotheses was a statistical study of 

baccalaureate students who were enrolled in online major courses at a private, not-for-

profit, mostly online university in the Midwest.  The engagement and degree completion 
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of students who enrolled in online cohort majors was compared to the engagement and 

degree completion of students who enrolled in online non-cohort majors.   

The independent variable was defined as membership in an online cohort major, 

compared to membership in an online non-cohort major.  The dependent variables were 

student engagement and baccalaureate degree completion.  Student engagement is a 

continuous variable, measured by the NSSE engagement indicators outlined in Chapter 

Three.  Baccalaureate degree completion is a dichotomous variable, marked by students 

completing or not completing their degrees.  The study controlled for gender, age, 

race/ethnicity, transfer-in GPA, Pell status, academic discipline, and class level.  Class 

level was fourth-year NSSE respondents.  The study conducted statistical analyses of the 

data using correlation, regression, and hypothesis testing.   

Definition of Relevant Terms 

The following terms were defined for the purposes of this research.   

Attrition: Generally, attrition is dropping out of higher education prior to 

completion of a degree.  For this study, attrition is dropping out of the research site prior 

to completion of a baccalaureate degree.   

Baccalaureate degree completion: Completion of a baccalaureate degree within 

six years of enrolling in a baccalaureate program. 

CIP Code: Classification of Instructional Programs (CIP) is a taxonomy of 

academic fields of study created by the U.S. Department of Education's National Center 

for Education Statistics (National Center for Education Statistics, 2000).  This study uses 

CIP Codes to classify academic disciplines.  
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Cohort: A group of students who take a set of courses together for a period of one 

to two years (Barnett & Caffarella, 1992).   

Online cohort major: A group of major courses totaling at least 30 credit hours 

that is completely online and taken as a cohort.   

Online non-cohort major: A group of major courses totaling at least 30 credit 

hours that is completely online and not taken as a cohort.   

Retention: A measure that reflects ongoing enrollment of students at the same 

institution (Hagedorn, 2012).  

Student engagement: Student engagement in empirically proven practices that 

reflect desired outcomes of undergraduate education (National Survey of Student 

Engagement, 2017a).   

Delimitations and Limitations 

 The study has a few delimitations, or factors that prevent the generalization of the 

results to populations other than those in the study.  There were two study populations.  

To allow time for degree completion, the first population was delimited to fourth-year 

students who completed the NSSE at the research site in 2013 or 2015, and who were 

enrolled in an online program at the time they completed the survey.  The second 

population was delimited to students who were enrolled in an online program at the 

research site between 2005 and 2012.  In addition, conducting the study at a medium-

size, private, not-for-profit, mostly online university in the Midwest confines the results 

to students who attend this type of institution.  Study results may not be generalizable to 

students who attend institutions of other sizes, other types, or in other locations.  

Generalization of results are also delimited to online baccalaureate students, and to 
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institutions administering the NSSE, as this instrument defines the measures of student 

engagement for the study.   

Along with delimitations, the study has limitations.  One is the study’s use of self-

reported student responses to the NSSE.  In self-report surveys, the answers are 

dependent on participants’ interpretations of the questions, as well as their confidence in 

the anonymity of the survey instrument.  Another limitation is the use of a six-year period 

to define baccalaureate degree completion.  Although this is a national standard for 

assessing completion, some students take longer than six years to complete their 

baccalaureate degrees.  Finally, the study does not address students who completed their 

degrees after transferring to institutions other than the study site.   

Leader’s Role and Responsibility in Relation to the Problem 

 Leadership plays an important role in this study.  Like most organizations, 

postsecondary institutions face external competition and trends that encourage their 

leaders to implement effective strategies (Spellings, 2006).  To remain competitive, 

postsecondary leaders need strategic plans grounded in empirical data and reflective of 

significant trends—trends like the growing popularity of online education.  More than 

half of leaders surveyed at private, not-for-profit institutions in the United States 

indicated online education was critical to their long-term strategies (I. E. Allen & 

Seaman, 2016).  Equipped with research on engagement and degree completion of 

students who take their majors online, postsecondary leaders will be able to make 

decisions that enhance the competitive position of their institutions. 
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Significance of the Study 

 With a large number of students failing to complete their baccalaureate degrees 

(Johnson, 2012), postsecondary institutions need strategies to improve graduation rates.  

Prior studies have linked retention to student engagement (Astin, 1984; Chickering & 

Gamson, 1987; Pace, 1984; Pascarella, 1985; Tinto & Cullen, 1973).  In addition, taking 

a set of courses together in a cohort has been shown to positively influence student 

engagement (Kuh, 2003; K. A. Martin et al., 2016; Zhao & Kuh, 2004).  Thus, examining 

the cohort education model brings insights to inform the improvement of degree 

completion rates.  This includes online degree completion rates, an education format 

experiencing increasing demand (I. E. Allen & Seaman, 2016). 

The cohort education model has been studied at the doctoral (Barnett et al., 2000), 

baccalaureate (Beachboard et al., 2011), and associate’s (Linderman & Kolenovic, 2013) 

degree levels.  However, there is limited research pertaining to online baccalaureate 

students.  This study adds to the scholarly literature by providing empirical research that 

examines the relationship between membership in an online cohort major and student 

engagement, and between membership in an online cohort major and baccalaureate 

degree completion.  The study results may be used to inform postsecondary strategies for 

engaging online students and improving their degree completion rates. 

Summary 

The high number of students who fail to complete their baccalaureate degrees is 

detrimental to the students who drop out, the higher education institutions that recruit and 

teach them, and the national workforce.  While there is significant research on degree 

completion of residential students, few studies pertain to online students.  In addition, 
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studies about degree completion of online students have varying results, indicating a need 

for further research. 

Research shows that student engagement in purposeful academic activities can 

positively influence retention, including participating in a learning community like a 

cohort.  This study examined the relationship between membership in an online cohort 

major and engagement of baccalaureate students, and between membership in an online 

cohort major and degree completion of baccalaureate students.   

The researcher conducted a statistical study of engagement and degree completion 

of baccalaureate students who enrolled in online majors at a private, not-for-profit, 

mostly online university in the Midwest.  NSSE responses measured student engagement, 

and student record data determined degree completion status.  The study adds to the 

literature about degree completion and cohort education of online baccalaureate students.  

In addition, the study provides insights to inform strategies for increasing degree 

completion rates for online baccalaureate students.   

This chapter, Chapter One, provided a synopsis of the study, introduced the 

research site, and highlighted the methodology for gathering and analyzing the data.  The 

next chapter, Chapter Two, will review academic literature in the primary themes of the 

study: baccalaureate student attrition, baccalaureate student retention, student 

engagement, and the cohort education model.   
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CHAPTER TWO: LITERATURE REVIEW 

Introduction 

 With many baccalaureate students failing to complete their degrees, and more 

students taking online courses, postsecondary leaders seek strategies to retain online 

baccalaureate students.  As noted in Chapter One, one strategy is to engage students via 

learning communities like cohorts.  Studies have shown the cohort education model 

promotes student engagement and retention.  However, there are few available findings 

about the effect of online cohort membership on engagement and degree completion of 

baccalaureate students.  This study addresses this topic by testing whether a significant 

positive relationship exists between membership in an online baccalaureate cohort major 

and student engagement, and between membership in an online baccalaureate cohort 

major and degree completion. 

This second chapter provides a review of literature related to the topic.  It will 

first examine research in the primary themes of the study: baccalaureate student attrition, 

baccalaureate student retention, student engagement, and the cohort education model.  

Woven throughout these themes is literature specific to online education.  Chapter Two 

concludes with a summary.  

Baccalaureate Student Attrition 

Within the theme of baccalaureate student attrition, there are three areas important 

to this study: the rate of baccalaureate attrition, the cost of baccalaureate attrition to those 

students and to the nation, and the reasons for baccalaureate student attrition.  These three 

areas are discussed in the sections below. 
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Baccalaureate Attrition Rate  

Attaining a college degree contributes to increased employment opportunities and 

greater compensation (Bureau of Labor Statistics, 2016), yet a third of the students who 

enroll in postsecondary undergraduate education—associate’s degree, baccalaureate 

degree, or certificate—fail to finish at any institution within six years (Johnson, 2012).  

Only half of those who enrolled as first-time, first-year students at a four-year institution 

in fall 2010 earned their baccalaureate degree at that institution within six years (Shapiro 

et al., 2016).  After six years, about a fourth of the non-completers were no longer 

enrolled at any institution (Shapiro et al., 2016). 

At a time when many students are failing to complete their degrees, more students 

are taking courses online.  U.S. postsecondary institutions reported a 7% increase in 

online enrollments between 2012 and 2014, with 5.8 million students (28%) taking one or 

more courses online in fall 2014 (I. E. Allen & Seaman, 2016).  Since students may take 

a mix of online and residential courses, studies of online student attrition frequently 

discuss dropout rates of courses, rather than attrition rates of degrees.  These studies 

suggest online students face higher course attrition rates than non-online students.  A 

report by Carr (2000) indicated some postsecondary institutions reported dropout rates of 

online courses as 10-20% higher than residential rates.  Another study by James, Swan, 

and Daston (2016) examined 656,258 undergraduate student records, and found that 

students who enrolled only in online courses had higher course attrition rates than 

students who enrolled in only residential or a mix of online and residential courses. 

Online courses are popular, yet these findings show online education may 

contribute to higher dropout rates.  Given the growing demand of online education, 
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strategies to mitigate the attrition of online students can contribute to the overall 

reduction of baccalaureate attrition, thus decreasing any associated costs which arise not 

only for students, but for the nation. 

The Cost of Baccalaureate Attrition  

A high baccalaureate dropout rate brings substantial costs for students.  College is 

expensive, and resources spent on education, as well as loans taken out without 

successfully attaining a degree, can impose a heavy financial burden on students who 

drop out (Wine, Janson, & Wheeless, 2011).  Students who do not complete their degrees 

may also diminish their future earning potential.  A baccalaureate degree is not a 

guarantee of success, but it gives those who earn one a significant advantage in lifetime 

earnings compared to those who do not earn one (Schneider & Yin, 2011).  As noted by 

Schneider and Yin (2011), U.S. Census Bureau data shows earnings are about 40% 

higher for college-degreed full-time workers aged 25-35, compared to full-time workers 

of the same age who dropped out of college.  Compared to similar workers with only a 

high school diploma, the college-degreed population earns about 66% more. 

Along with costs to students, dropping out of college results in considerable costs 

to the nation.  Employers incur the costs of unfilled jobs, with a shortage of five million 

baccalaureate degree-qualified workers predicted through 2020 (Carnevale et al., 2013a).  

For taxpayers, funding allocated to students who dropout is costly.  In 2010, taxpayers 

spent over $9 billion through state appropriations and federal grants to educate first-year 

students who did not return the next year (Schneider, 2010).  For the federal government, 

lower wages of college dropouts compared to those who complete their degrees 

represents a loss of taxable income.  Using degree completion data from the U.S. 
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Department of Education and median earnings estimates at national and state levels, 

Schneider and Yin (2011) calculated a national loss of $3.8 billion in wages for a single 

year alone, as well as a $730 million loss in federal and state income taxes (Schneider & 

Yin, 2011). 

Reasons for Baccalaureate Student Attrition 

The substantial costs of baccalaureate student attrition have focused the attention 

of higher education administrators on the reasons students leave college before they 

finish their degrees.  Johnson (2012) reported students drop out of their undergraduate 

programs for reasons such as academic problems, scheduling, dissatisfaction with their 

programs, family responsibilities, financial reasons, and personal matters.  Another study 

analyzed approximately 10,000 National Survey of Student Engagement (NSSE) 

responses gathered between 2000 and 2003 (Kuh et al., 2007).  Results of the analysis 

showed lack of financial resources and poor academic performance were significant 

indicators for dropping out, although the number of dropouts among academically 

successful and financially stable students was also significant (Kuh et al., 2007).   

Other research shows online students drop out for many of the same reasons as 

residential students.  In interviews with students who dropped out of their online master’s 

program at the University of Illinois, respondents reported personal, job-related, and 

program issues, with no one reason overriding the others (Willging & Johnson, 2009).  

Job-related issues, which were not noted in Johnson’s (2012) study of residential 

students, included lack of employer support, changes in student/employee 

responsibilities, and difficulty attending college while working full time (Willging & 

Johnson, 2009).  In another study, Hart (2012) confirmed that personal and job-related 
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problems can influence an online student’s decision to leave college.  Hart’s study 

highlighted factors prior studies had shown to increase online student attrition.  These 

included auditory learning style (Harrell & Bower, 2011), lack of academic engagement 

(Bunn, 2004; Ivankova & Stick, 2007; Morris, Finnegan, & Wu, 2005), lack of online 

resources (Bunn, 2004), and poor communication (Aragon & Johnson, 2008; Bunn, 

2004).  Hart’s (2012) study shows online education may not be desirable for all students.  

Students without the technology they need to attend online courses, as well as those who 

prefer in-person interaction with their instructor and classmates, may find residential 

courses more appealing. 

These studies highlight the many reasons students drop out of college.  While 

motives vary from one student to the next, the literature shows online students drop out 

for similar reasons as students who attend courses on a physical campus.  However, 

understanding why students fail to complete their degrees is only one aspect of analyzing 

degree completion.  Also important is knowing the reasons why students stay in college.   

Baccalaureate Student Retention 

Tinto (2010) noted that the reasons students stay in college are not necessarily the 

opposite of the reasons they drop out.  To retain students, institutions should examine the 

reasons students leave college, as well as the factors that influence them to stay.  As the 

review of baccalaureate student attrition literature pointed out, students drop out of 

college for a variety of reasons.  Some reasons are external to the postsecondary 

institutions students choose to attend.  For example, personal and job-related issues are 

critical from a student’s standpoint.  Other reasons, such as academic or scheduling 

problems, fall under the purview of the institution.  Understanding the reasons students 
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leave college, and the reasons they stay, can inform institutional actions for improving 

graduation rates.   

The reasons students stay in college are reflected in student retention models.  

These models frequently link to factors like student effort, social interaction, institutional 

structure, student background, and student perceptions of the learning environment (Kuh 

et al., 2007).  Early work by Pace (1984) found student effort influenced academic 

outcomes and retention.  In separate studies, both Astin (1984) and Pascarella (1985) 

found that student involvement significantly affects retention.  Tinto’s (1987) student 

integration model emphasizes the importance of social and academic integration in 

retaining students.  Research on institutional structure found that students who began 

their college education at two-year institutions were more likely to attain a bachelor’s 

degree if they were successfully socially and academically integrated at the two-year 

institution they attended (Pascarella, Smart, & Ethington, 1986).  Linkages between 

retention and student background have been established in studies of diverse student 

populations (W. Allen, 1992; Bennett & Okinaka, 1990; Hurtado & Carter, 1997).  The 

importance of the learning environment was reinforced by a study of 6,700 undergraduate 

students that found a significant relationship between retention and students’ perceptions 

of institutional support (Reason, Terenzini, & Domingo, 2006). 

These student retention models illustrate that retention requires an integration of 

student and institutional perspectives.  With many possible viewpoints, student retention 

models can serve as frameworks to guide a variety of retention efforts.  For example, 

evaluating evidence from student retention models in conjunction with results from 



EFFECT OF MEMBERSHIP IN AN ONLINE COHORT MAJOR  18 

studies of online retention may help postsecondary leaders formulate strategies for 

retaining both residential and online students. 

Given the growth of online education, there have been some studies specific to 

retaining online students.  A study by Park and Choi (2009) compared factors like age, 

gender, family support, and academic experience satisfaction of online students who 

persisted with those of students who dropped out.  An analysis of 147 students taking 

online courses at a U.S. university showed family support, organizational support, and 

satisfaction and relevance of the academic experience positively influenced online 

student retention (J. Park & Choi, 2009).  Meanwhile, age, gender, and education level 

did not significantly influence retention.   

In another study of online retention, Harrell and Bower (2011) examined 

characteristics of online students at five community colleges in Florida.  Using an online 

survey, the researchers gathered information about learning styles, computer experience, 

online experience, and academic success.  Results of the study indicated grade point 

average, computer skills, and auditory learning style had a significant positive influence 

on retention in online courses.  

In addition to quantitative approaches, some studies of online retention have used 

qualitative methods.  A qualitative case study by Boton and Gregory (2015) tested four 

aspects of online retention: cultural diversity, motivation, learning management system, 

and online pedagogy.  The researchers investigated the methods of instructors who were 

considered successful in their delivery of online education.  Study findings indicated 

sensitivity to cultural diversity was an important factor, as online students may be from 

all over the world.  The findings also showed that increasing motivation through faculty 
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presence and challenging activities positively influenced retention and student 

engagement.   

These studies show student engagement has been the focus of retention research 

for online and residential students.  For both populations, retention is an institutional 

effort.  Student retention models integrate student and institutional views, and they offer 

empirical evidence to guide a variety of retention strategies.  The next section focuses on 

a factor prominent in student retention models—student engagement.  

Student Engagement 

What is Student Engagement? 

Given the importance of attaining a baccalaureate degree, there have been many 

studies of factors positively correlated with student persistence to degree completion, 

such as student engagement.  Kuh (2009) traced the history of student engagement back 

to 1930 and efforts by Ralph Tyler to study the effect time on task has on learning.  A 

few decades later, scholars examined social and academic integration (Tinto & Cullen, 

1973), student involvement (Astin, 1984), quality of effort (Pace, 1984), academic 

outcomes (Pascarella, 1985), and good practices in undergraduate education (Chickering 

& Gamson, 1987).  While definitions vary, most agree student engagement means that 

students are active participants in their learning experience.   

The modern definition of student engagement includes three factors: quality of 

effort, involvement, and integration (Kuh, 2009).  An early endeavor to measure quality 

of effort was Pace’s (1984) College Student Experience Questionnaire, an instrument 

designed to assess 14 factors derived from over one hundred academic activities.  Pace 

found the time and effort students devoted to academic tasks influenced their academic 
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outcomes.  In other work on quality of effort, Astin (1984) studied student involvement, 

defined as the physical and psychological energy exerted by students in their academic 

experiences.  Inherent in Astin’s definition is the idea that students themselves are the 

primary influence on their academic achievement.   

Tinto (1997) expanded the literature on quality of effort and involvement by 

introducing the concept of integration.  Integration captures student perceptions of being 

part of the institution, sharing its beliefs and adhering to its rules.  Integration illustrates 

not only the student’s role, it highlights the importance of the institution in creating an 

environment that promotes engagement.  According to Tinto (2016), postsecondary 

institutions can promote engagement through a variety of means, such as fostering a 

culture of inclusion and providing opportunities for shared experiences via cohort 

programs and learning communities (Tinto, 2016).  

The array of research about student engagement highlights the active role students 

play in their academic experiences.  Thus, institutional efforts to retain students will 

benefit from integrating retention best practices with student perspectives.  This is the 

intention of the National Survey of Student Engagement, the survey instrument discussed 

in the next section.   

Measuring Baccalaureate Student Engagement 

Perhaps the most widely-used tool for measuring baccalaureate student 

engagement is the National Survey of Student Engagement (NSSE).  Its main purpose is 

to provide reliable, actionable data to help institutions improve the experience of 

baccalaureate students (Kuh, 2009).  The NSSE instrument was conceived in 1998 and 

piloted in 1999 through a grant from The Pew Charitable Trusts (National Survey of 
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Student Engagement, 2017a).  Since its full implementation in 2000, over 1,600 

institutions and about 6 million students have participated in NSSE (National Survey of 

Student Engagement, 2017a).  The NSSE analyzes self-reported student responses to 

calculate levels of engagement.  It has been the subject of intense scrutiny, and validated 

by its use of best practices for self-report surveys (Kuh, 2002).   

The NSSE assesses the engagement of students in areas which empirical research 

has deemed purposeful academic activities, such as faculty-student interaction, 

substantive and timely feedback, and peer-to-peer collaboration (Kuh, 2001).  It consists 

of four themes and 10 engagement indicators, as shown in Appendix A.  The four 

themes—Academic Challenge, Learning with Peers, Experiences with Faculty, and 

Campus Environment—represent areas of potential engagement.  The 10 indicators 

provide a means of measuring engagement within the themes.  For instance, an indicator 

for Learning with Peers is Collaborative Learning, which measures peer interaction and 

participation in a learning community.   

The cohort education model discussed in the next section is an example of a 

structure that promotes the Collaborative Learning aspect of student engagement.  It is 

also a focus of this study. 

Cohort Education Model Advantages 

Several studies have shown the cohort education model (CEM) can positively 

influence retention (Barnett et al., 2000; Bentley et al., 2004; Bista & Cox, 2014; Burnett, 

1999; Pemberton & Akkary, 2010).  A longitudinal study by Harris (2006) discovered 

peer support and encouragement were often cited as primary reasons for the completion 

of degrees by cohort students.  In other research, Rausch and Crawford (2012) reported 
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that attempts to increase bonding in a cohort contributed to a 90% retention rate.  They 

found group interactions and a blend of online and residential course activities promoted 

student-student and student-faculty bonding.   

Further research has indicated positive effects of the CEM on student engagement 

as well as other aspects of student life overall.  Studies have reported cohort students 

have closer bonds than non-cohort students (Barnett et al., 2000; K. A. Martin et al., 

2016).  In a study of students enrolled in a graduate education program, students 

expressed a positive attitude towards the CEM, and the cohesiveness of the cohort group 

increased over time (Maher, 2005).  A study of undergraduate students at a school of 

education found a positive correlation between cohort membership and nine factors: 

professional background, personal attributes, instructional skills, classroom management, 

application of knowledge, holistic understanding, student interactions, faculty 

interactions, and professional opportunities (Connor & Killmer, 2001). 

In summary, research shows the CEM can positively influence student retention 

by promoting peer support and growing student-to-student bonds.  These results align 

with research findings that activities like student-student interaction and collaborative 

learning can engage students (Kuh, 2001).  The NSSE measures these activities, which 

supports its use in the current study. 

Cohort Education Model Disadvantages 

Not all CEM research shows positive results.  Barnett, Basom, Yerkes, and Norris 

(2000) found peer pressure can add stress for cohort students, and noted those who need 

to leave their cohort group may feel a sense of abandonment.  Groupthink is another 

potential issue with the CEM.  A case study by Mandzuk, Hasinoff, and Seifert (2003) 
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reported cohort members tended to think and act alike.  This was supported by Watts’ 

(2013) finding that dominance by an individual student or clique can lead to groupthink 

among cohort members.  Watts investigated the influence of cohorts on hyberbonding, a 

term denoting negative student behaviors that manifest from empowerment of a group.  

Watts recommended instructors engage frequently with their cohort students to prevent 

hyperbonding.   

A study by Jaffee (2001) showed freshman cohorts sometimes reestablish 

negative behaviors common in high schools, such as excessive socializing, misbehavior, 

disruptive conduct, and cliques.  Research by Barnett and Muse (1993) indicated personal 

issues can have a stronger negative effect on the group morale of cohort students 

compared to non-cohort students, and jealously among cohort groups is a potential issue.   

These studies illustrate that institutions will not be able to rely on the CEM alone 

to improve student engagement and retention.  In practice, the CEM would have to be 

supplemented by institutional measures to support student engagement, mitigate 

disengagement from the negative social factors described above, and improve the 

resulting quality of their education.  These supplemental measures are beyond the scope 

of this study; however, they should be considered by institutions that desire to implement 

the CEM. 

Cohort Education Model and Social Connections   

Most attempts to understand how the CEM enhances student engagement have 

found social connections to be the primary mechanism.  The most common terms used in 

studies are bonding (Baumeister & Leary, 1995; K. A. Martin et al., 2016), social 

connectedness (Anderson, 2011; Jones, 2013), and sense of belonging (Hagerty, Lynch-
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Sauer, Patusky, Bouwsema, & Collier, 1992; Hagerty, Williams, Coyne, & Early, 1996; 

Hagerty & Patusky, 1995; Tovar & Simon, 2010).  Beginning with bonding, this section 

elaborates on research related to these terms. 

A study of graduate students enrolled in an educational leadership program found 

cohort classes had a greater impact on students than non-cohort classes, especially in the 

areas of student bonding and team learning (Barnett et al., 2000).  A study by Martin et 

al. (2016) showed cohort students had closer bonds than non-cohort students, and 

indicated that bonding positively influenced student satisfaction and engagement.  

Greenlee and Karanxha (2010) surveyed cohort and non-cohort students on indicators of 

participation, communication, influence, trust, cohesiveness, empowerment, 

collaboration, and satisfaction.  Survey results indicated a significant differential in trust, 

cohesiveness, and satisfaction, with cohort students rating all three of these factors higher 

than non-cohort students.  The indicators for cohesiveness included feelings of belonging, 

sense of ownership over what the cohort does, and desire to remain in the group—all 

aspects of bonding. 

Research has also shown social connectedness is a statistically significant 

predictor of retention (Roberts & Styron, 2010; Tinto, 1997; Zhao & Kuh, 2004).  A 

study by Beachboard et al. (2011) indicated that sense of belonging has a significant 

effect on student satisfaction and academic success.  This result was supported by the 

results of a larger study that also found sense of belonging to be an important predictor of 

academic success (Wilson et al., 2015).  After decades of research on the topic, Tinto 

(2012) concluded that the more students socially engage with faculty, staff, and 

classmates, the greater their likelihood of academic success.   
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As noted, a factor of student engagement is integration (Tinto, 1997; Tinto, 2016).  

Since the CEM promotes social connection, and social connection is key to students 

integrating into an institution and engaging with it, this study expected to find a positive 

link between the CEM and online student engagement.  Specifically, the study’s goal was 

to contribute to the literature by examining the effect of membership in an online cohort 

major on engagement and degree completion of baccalaureate students.   

Summary 

The high rate of baccalaureate attrition brings significant costs for students who 

drop out, as well as to the nation.  Continued growth in online enrollments elicits 

additional concern, with higher dropout rates reported for online courses compared to 

residential courses.  Addressing the attrition problem necessitates examining the reasons 

students drop out of college, as well as the reasons they stay.  While students drop out for 

many reasons, attrition is dependent on the perspective of the students who leave.  

Retention, on the other hand, depends on an integrated perspective formed by student and 

institutional views.   

An effective method for retaining students is to foster a sense of engagement 

through purposeful academic activities.  The NSSE has become a popular instrument for 

measuring student engagement, with over 1,000 institutions having administered the 

survey.  Based on ten engagement indicators, the NSSE analyzes self-reported student 

responses to calculate levels of engagement.  The NSSE’s components measure student 

involvement in activities shown to promote engagement, such as meaningful faculty-

student interactions and collaborative learning.  Promoting student engagement has been 

shown in the literature to increase student retention and degree completion.   
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Collaborative learning is an aspect of the cohort education model, a mechanism 

that researchers have found to be successful in enhancing student engagement.  A cohort 

is a group of students who take a set of courses together.  The cohort education model 

appears to increase bonding between students and faculty, and between students and their 

peers in the cohort.  These social bonds can aid students in successfully attaining their 

degrees.  However, there is a lack of research pertinent to baccalaureate students who 

take their major courses in an online cohort.  This study addresses this gap and provides 

results to inform strategies for improving engagement and degree completion of online 

baccalaureate students. 

Chapter Three will focus on the research design and approach, the sample and 

setting, and the collection of data including the NSSE instrument and student records.  
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 CHAPTER THREE: METHODOLOGY  

Introduction 

Chapter One showed that failure of students to complete their baccalaureate 

degrees negatively affects the students who drop out, the postsecondary institutions they 

leave, and the employers who need qualified workers who have earned a bachelor’s 

degree.  Chapter Two presented existing research indicating perceptions of social 

connectedness can improve persistence to graduation (Tinto, 1997; Zhao & Kuh, 2004), 

and membership in a cohort learning community can positively influence social 

connectedness (Beachboard et al., 2011; Bista & Cox, 2014).  However, there is a gap in 

the literature about the influence of membership in an online cohort major on engagement 

and degree completion of baccalaureate students.  The purpose of this quantitative study 

was to address that gap by testing whether a significant positive relationship exists 

between membership in an online cohort major and student engagement, and between 

membership in an online cohort major and degree completion of baccalaureate students.   

Chapter Three outlines the methodology for conducting the study.  The chapter 

begins with the research questions and hypotheses, followed by the research design.  

Following that is a description of the participants and data sources, data collection tools, 

and data collection and analysis procedures.  Ethical considerations are discussed.  

Finally, Chapter Three concludes with a summary. 

Research Questions and Hypotheses 

This study examined two research questions to gain insight about the effect of 

online cohort membership on engagement and degree completion of baccalaureate 

students: 
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Research Question 1: What is the unique influence of membership in an online 

cohort major on the level of engagement of baccalaureate students, controlling for 

gender, age, race/ethnicity, transfer-in GPA, Pell status, academic discipline, and class 

level? 

Research Question 2: What is the unique influence of membership in an online 

cohort major on degree completion of baccalaureate students, controlling for gender, age, 

race/ethnicity, transfer-in GPA, Pell status, academic discipline, and class level? 

To address these research questions, the following hypotheses were tested: 

Hypothesis 1: There is a significant positive relationship between membership in 

an online cohort major and student engagement for baccalaureate students. 

Hypothesis 2: There is a significant positive relationship between membership in 

an online cohort major and degree completion for baccalaureate students. 

Research Design 

This study used a quantitative approach to test the effect of an independent 

variable on dependent variables.  This is a common method for quantitative research if a 

theoretical perspective supports the hypothesized explanation (Creswell, 2014).  In this 

study, student engagement and retention theory provided the theoretical perspective. 

Data for the study included baccalaureate student records and responses to the 

National Survey of Student Engagement (NSSE).  The university used as the research site 

had already collected the NSSE responses and student record data, allowing a secondary 

data analysis without direct contact with study participants.   

The independent variable was defined as membership in an online cohort major, 

compared to membership in an online non-cohort major.  The dependent variables were 
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defined as student engagement and baccalaureate degree completion.  To address the 

research questions, the study examined two populations.  The first population was fourth-

year students who were enrolled in online majors at the research site and who completed 

the NSSE in 2013 or 2015, controlling for class level by restricting the sample to students 

who had completed at least 90 baccalaureate credit hours.  The second population was 

students who enrolled in online majors at the research site between January 1, 2005 and 

January 1, 2012.  For both populations the study controlled for the potentially 

confounding variables of gender, age, race/ethnicity, Pell status, academic discipline, and 

class level.  For the NSSE population, the study also controlled for transfer-in GPA.  

Confounding variables are those that affect the variables under examination, thereby 

influencing the outcome and preventing the results from reflecting the true nature of the 

relationship between the independent and dependent variables.   

Research Site and Data Sources 

Research Site 

The study was conducted at a private, not-for-profit, mostly online University in 

the Midwest region of the United States.  In operation for more than 50 years, the 

University offers primarily online courses with a mix of cohort and non-cohort major 

programs.  Offering baccalaureate, masters, and doctoral programs, the University serves 

about 9,000 students annually, with more than half enrolled in undergraduate programs.  

The University’s predominantly online student population and a mix of cohort and non-

cohort programs made it an appropriate research site for the study.   
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Data Sources 

There were two data sources for the study, student record data and NSSE 

responses.  All data was for online baccalaureate students.  The research site (University) 

had collected the data previously, allowing for a secondary data analysis. 

Student record data for the study included cohort membership, degree completion, 

online status, academic discipline, number of credits completed, Pell-eligibility, and 

demographic information.  Cohort membership, degree completion, and online status 

facilitated comparison of degree completion of online cohort students and online non-

cohort students.  Information about academic discipline enabled analysis across different 

fields of study.  Controlling for class level required calculating the number of credits each 

student had completed at the time they responded to the NSSE.  The analysis examined 

demographic information including student gender, age, race/ethnicity, transfer-in GPA, 

and Pell status.  Age was the age of the student when he or she enrolled, and transfer-in 

GPA was obtained from official transcripts.  The mean value replaced missing values for 

age and transfer-in GPA.  For the 2013/2015 NSSE dataset, the mean age was 36.0 years; 

for the 2005-2012 dataset the mean age was 33.4 years.  For the 2013/2015 NSSE 

dataset, the mean transfer-in GPA was 3.1468.  Transfer-in GPAs were not available for 

the 2005-2012 dataset.  Financial aid data provided Pell status of eligible or not-eligible.  

Gender and race/ethnicity were self-reported.  Missing values for gender were 

categorized as Unknown or Preferred not to Report. 

NSSE responses were the source for examining the unique influence of 

membership in an online cohort major on the level of engagement of baccalaureate 

students.  Included in the study were responses of students who completed the NSSE in 
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2013 or 2015 and who were enrolled in an online baccalaureate program at the time of 

the survey.  As detailed in the "Data Collection" section found later in this chapter, a high 

level of validity supported selection of the 2013 and 2015 NSSE surveys.  The research 

site offers the NSSE to first-year students (those with 30 or fewer credit hours) and 

fourth-year students (those with at least 90 credit hours).  However, many of the students 

attended other institutions before enrolling, which limited the number of first-year student 

NSSE responses.  Thus, the study included only fourth-year NSSE respondents.   

To examine Research Question 1, which investigates the unique influence of 

membership in an online cohort major on the level of engagement of baccalaureate 

students, controlling for gender, age, race/ethnicity, transfer-in GPA, Pell status, 

academic discipline, and class level, NSSE responses were associated with student record 

data to identify whether the student was online, and enrolled in a cohort or non-cohort 

program.  Student records were the source of data for analyzing the potentially 

confounding variables.   

NSSE responses were one of two sources for examining Research Question 2, 

which investigates the unique influence of membership in an online cohort major on 

degree completion of baccalaureate students, controlling for gender, age, race/ethnicity, 

transfer-in GPA, Pell status, academic discipline, and class level.  The second data source 

was student record data, which provided degree completion status for the online fourth-

year NSSE respondents, as well as for all baccalaureate students who enrolled in an 

online degree program between January 1, 2005, and January 1, 2012.  Records from 

students who enrolled over this period provided a larger dataset for examining degree 

completion.  Selecting 2012 as the cutoff year allowed six years for graduation, the time 
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frame used by the Department of Education to calculate baccalaureate degree completion 

statistics (National Center for Education Statistics, 2015).  The study controlled for 

transfer-in-GPA in the NSSE data set, but data values were not available for the 2005-

2012 dataset.  

Description of Variables 

The study uses the following variables.   

Academic Discipline:  Academic Discipline is the student’s major categorized 

using the Classification of Instructional Programs (CIP) taxonomy of academic fields of 

study created by the U.S. Department of Education's National Center for Education 

Statistics (National Center for Education Statistics, 2000).   

Age:  Age is the age of the student when he or she enrolled at the University, as 

calculated from the birthdate indicated in their student record. 

Diversity:  Diversity provides information on the student’s race and ethnicity.  It 

includes categories used in the Integrated Postsecondary Education Data System, a 

database that contains information about postsecondary students collected by the U.S. 

Department of Education’s National Center for Education Statistics (U.S. Department of 

Education, n.d.-a).  Diversity categories include American Indian or Alaska Native; 

Asian; Black or African American; Hispanic or Latino; Native Hawaiian or Other Pacific 

Islander; White; Unknown or Prefer Not to Report (U.S. Department of Education, n.d.-

b).  For students who completed the NSSE in 2013 or 2015, NSSE responses were the 

source of diversity information.  For students who did not complete or report diversity 

information on the NSSE, student records were the source.  If values were missing, 

diversity was categorized as Unknown or Prefer Not to Report.   
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Gender:  As indicated in student record data, gender includes the categories male, 

female, and Other/Unknown. 

Graduated:  Graduated reflects the dependent variable of degree completion.  

Student record data was used to determine if a student graduated from their academic 

program at the research site within six years of their first enrollment.  Data was not 

available for students who transferred out and graduated from another institution within 

six years. 

NSSE Engagement Indicators:  NSSE reports on 10 Engagement Indicators, each 

of which represents a dimension of student engagement and is a variable in this study.  

The Engagement Indicators include: Higher-Order Learning; Reflective and Integrative 

Learning; Learning Strategies; Quantitative Reasoning; Collaborative Learning; 

Discussions with Diverse Others; Student-Faculty Interaction; Effective Teaching 

Practices; Quality of Interactions; and Supportive Environment (Kuh, 2009; National 

Survey of Student Engagement, 2017d).  

Pell-eligible:  Students were categorized as Pell-eligible if they were eligible for 

Pell grants during any point in their baccalaureate enrollment at the research site, as 

indicated by student record data.  An estimated 80% of baccalaureate students at the 

research site apply for federal financial aid. 

Course format:  Course format reflects the independent variables cohort and non-

cohort.  The course format is cohort if the major includes all cohort courses, or non-

cohort if the major includes all non-cohort courses.   
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Student engagement:  A dependent variable in the study, student engagement is 

defined as empirically proven practices that reflect desired outcomes of undergraduate 

education, as measured by the National Survey of Student Engagement (NSSE). 

Transfer-in GPA:  Transfer-in GPA is the grade-point-average from the student’s 

most recent prior postsecondary courses transferred to the University.  GPAs range from 

0.0-4.0. 

Quantitative Methodology 

Research Question 1 Methodology  

This study has two outcomes of interest.  The first is student engagement—the 

focus of the first research question.  Student engagement is measured using NSSE 

Engagement Indicators.  The Engagement Indicators are values from 0 to 60 that 

represent student engagement in areas such as collaborative learning or quality of 

interactions.  Responses from the 2013 and 2015 NSSEs administered at the research site 

are analyzed to measure the continuous outcome of student engagement.   

The study uses three statistical methods to examine the effect of participation in 

an online cohort major on student engagement.  Each of these methods helps determine 

whether there is a significant relationship between the dependent variable of student 

engagement and the independent variable of participation in an online cohort major.  The 

first method is calculating the correlation between each of the Engagement Indicators and 

participation in an online cohort major using the Spearman’s rho test.  A correlation 

between the Engagement Indicator and participation in an online cohort major measures 

whether participation in an online cohort major increases student engagement.   



EFFECT OF MEMBERSHIP IN AN ONLINE COHORT MAJOR  35 

The second method of analysis is multiple regression, which consists of fitting a 

linear model to data in order to predict a dependent variable from one or more 

independent variables (Field, 2013).  Examining the first research question involves 

fitting a multiple regression model for each Engagement Indicator with participation in an 

online cohort major, in addition to the potentially confounding variables of gender, age, 

ethnicity/race, Pell-eligibility, academic discipline, class level, and transfer-in GPA.   

The third statistical method is conducting a statistical hypothesis test that 

compares the engagement levels of online students in cohort majors and online students 

not in cohort majors.  The hypothesis tested is that the engagement level of students in 

online cohort majors is greater than the engagement level of online students in non-cohort 

majors.  The one-sided Student's t-test is used to test this hypothesis.  The result of the 

Student's t-test is a t-value which calculates a p-value from the Student's t-distribution.  

The p-value represents the probability that the null hypothesis is true.  In this study, the 

null hypothesis is that the engagement level of students in online cohort majors is less 

than or equal to the engagement level of online students not in cohort majors.  A low p-

value, typically less than 0.05, means the null hypothesis can be rejected. 

Research Question 2 Methodology  

The second outcome of interest in this study—the focus of the second research 

question—is degree completion rate.  The study uses statistical methods to determine 

whether there is a significant relationship between the dependent variable of degree 

completion and the independent variable of participation in an online cohort major. 

The study conducts three types of analysis to examine the second research 

question.  First, the study conducts analysis of the correlations between degree 
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completion rates and participation in an online cohort major.  Second, the study fits a 

logistic regression model to the degree completion rate to examine the interactions 

between predictor variables.  The third analysis is to perform a hypothesis test to 

determine if the degree completion rate for students participating in online cohort majors 

is greater than the degree completion rate for students in online non-cohort majors. 

The study conducts correlation analysis with the Spearman’s rho test.  Hypothesis 

testing is conducted using the Pearson’s chi-squared test.  It is hypothesized that degree 

completion rates for students participating in online cohort majors are greater than degree 

completion rates for online non-cohort students.  The Pearson’s chi-squared test is used to 

test this against the null hypothesis. 

Because the dependent variable is binary, rather than a continuous value, the 

study employs a logistic regression model to analyze the second research question.  

Logistic regression is suited to analysis of dichotomous variables with only two 

categorical outcomes (Field, 2013).  Thus, logistic regression is an appropriate measure 

of degree completion, which has two possible outcomes—completed the degree or did 

not complete the degree.  The study performs logistic regression analysis on the 2013 and 

2015 NSSE datasets, as well as on the larger dataset of students who enrolled in an online 

major between January 1, 2005 and January 1, 2012. 

Generally speaking, the coefficients of the logistic regression model help 

determine whether the variable of interest (participation in an online cohort major) affects 

degree completion while considering other predictor variables.  In exploring the influence 

of online cohort membership on the dependent variable of degree completion, the current 

study controls for the potentially confounding variables of gender, age, ethnicity/race, 
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Pell-eligibility, and academic discipline.  In addition, the potentially confounding 

variable of transfer-in-GPA is examined for the NSSE respondents.  Transfer-in-GPA 

data was not available for the 2005-2012 dataset.   

The next section provides a description of the data used for the study, including 

data from student records and NSSE responses.  The discussion includes the rationale, 

reliability, and validity of the NSSE.   

Data Collection Tools 

Data for the study was collected from two sources, student records and NSSE 

responses.  Each source is described below. 

Student Record Data 

Stored in databases at the research site, student record data includes demographic 

and academic information.  For the study the University provided data about student age, 

ethnicity/race, Pell-eligibility, academic major, gender, class level, transfer-in GPA, 

number of credits completed, and courses taken.  The courses taken determined whether 

students attended online or in-class courses, and whether students enrolled in cohort or 

non-cohort programs.  Study data included records for students who completed the NSSE 

in 2013 or 2015, as well as data for students who enrolled in an online program between 

January 1, 2005 and January 1, 2012.  While transfer-in GPA was provided for students 

who completed the NSSE, the University was not able to provide transfer-in GPA for the 

students who enrolled between January 1, 2005 and January 1, 2012. 

NSSE Rationale 

In addition to student record data, the study analyzed responses to the University-

administered 2013 and 2015 NSSEs.  NSSE’s definition of student engagement is based 
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on two key factors: the amount of time students expend on educationally purposeful 

activities, and the manner in which institutions organize curriculum and learning 

opportunities to encourage students to participate in activities that facilitate student 

learning (National Survey of Student Engagement, 2017a).  Based on this definition, the 

NSSE measures what empirical research has shown to be good practices that reflect 

desired outcomes of undergraduate education (National Survey of Student Engagement, 

2017a).   

The good practices measured by NSSE are reflected in five survey categories 

(National Survey of Student Engagement, 2017f).  First, students provide information 

about their participation in educationally purposeful activities such as academic work, 

interactions with faculty and peers, and participation in curricular and non-curricular 

activities.  Second, students respond to questions about institutional requirements like the 

amount and rigor of coursework.  A third group of questions solicits student perceptions 

of college environment factors that influence persistence, such as student support services 

and student groups.  Fourth, participants estimate their personal and educational growth 

during their time at college.  Demographic and background information comprise the 

final category. 

There are two versions of the NSSE.  The first, original, version was used from 

2000 to 2012.  The second, updated, NSSE was implemented starting in 2013.  Both 

versions are based on five benchmarks of effective educational practice developed by the 

NSSE team and based on empirical research (Kuh, 2009; National Survey of Student 

Engagement, 2017d).  The benchmarks are: Level of Academic Challenge, Active and 

Collaborative Learning, Student-Faculty Interaction, Enriching Educational Experiences, 
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and Supportive Campus Environment (Kuh, 2009).  The updated NSSE expanded the 

benchmarks to create four themes and 10 Engagement Indicators, which are shown in 

Appendix A.  The four themes—Academic Challenge, Learning with Peers, Experiences 

with Faculty, and Campus Environment—represent areas of potential engagement.  The 

10 indicators provide a means of measuring engagement within the themes.   

Changes to the updated NSSE consist of minor and major modifications to 

wording, as well as new and deleted content (National Survey of Student Engagement, 

2017e).  The updated NSSE, the version used in this study, is found in Appendix B.  It 

consists of 107 questions, including 21 demographic questions.  Many responses are a 4-

point Likert scale, with some 5-point, 7-point, and 8-point choices.  Some responses have 

discrete choices, and a few questions are open-ended.   

To test the effect of membership in an online cohort on student engagement and 

baccalaureate degree completion, this study analyzed the NSSE themes.  Given that the 

cohort learning model has been shown to promote collaborative learning, of particular 

interest was NSSE’s Learning with Peers theme, which measures the Collaborative 

Learning and Discussion with Diverse Others engagement indicators.  NSSE questions in 

the Learning with Peers theme, extracted using NSSE numbering and lettering, include: 

1. During the current school year, about how often have you done the following? 

1=Never, 2=Sometimes, 3=Often, 4=Very often. 

Note: 1a, 1b, 1c, and 1d are not specific to Learning with Peers.  

e. Asked another student to help you understand course material 

f. Explained course material to one or more students 
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g. Prepared for exams by discussing or working through course material with 

other students 

h. Worked with other students on course projects or assignments 

8. During the current school year, about how often have you had discussions 

with people from the following groups? 

1=Never, 2=Sometimes, 3=Often, 4=Very often. 

a. People of a race or ethnicity other than your own 

b. People from an economic background other than your own  

c. People with religious beliefs other than your own 

d. People with political views other than your own 

11. Which of the following have you done or do you plan to do before you 

graduate? 

Note: 11a and 11b are not specific to Collaborative Learning. 

c. Participate in a learning community or some other formal program where 

groups of students take two or more classes together 

NSSE Validity, Reliability, and Scoring  

A team of experts led by Peter Ewell of the National Center for Higher Education 

Management Systems selected the content for the NSSE based on empirical research 

related to positive educational outcomes (Kuh, 2009).  The survey has been the subject of 

intense scrutiny, and validated by its use of best practices for self-report surveys (Kuh, 

2002).  For example, institutions administer the NSSE to random samples or all members 

of the subject populations (National Survey of Student Engagement, 2017g).  The 
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research site for this study invites all members of the study population (first-year and 

fourth-year students) to complete the survey. 

Another best practice for self-report surveys is to provide clear and unambiguous 

questions (Kuh, 2002).  A study by Ouimet, Bunnage, Carini, Kuh, and Kennedy (2004) 

reported the NSSE questions were clear and understandable, with a majority of students 

interpreting questions in identical or nearly identical ways.  In addition, the NSSE has 

been shown to work as well for students at minority serving institutions as those at 

predominantly White institutions (Kuh et al., 2007).  To ensure the updated NSSE survey 

questions would be understandable to respondents with differing interests, majors, and 

academic abilities, the revision process included cognitive interviewing and focus groups 

of students at twelve different campuses, as well as analysis of feedback from external 

sources (National Survey of Student Engagement, 2017h).  

The updated NSSE’s reliability has been tested by examining internal consistency 

of items and similarity of results across time and different versions of the survey forms.  

Cronbach’s alpha, a common measure of internal consistency (Field, 2013), was used to 

assess the internal consistency of the NSSE benchmarks.  Cronbach’s alpha falls between 

0 and 1, with higher values indicating higher consistency, and lower values indicating 

lower consistency.  For reliability, values of at least .70 are preferred by some researchers 

(McMillan & Schumacher, 2001).  Cronbach’s alphas for the 10 Engagement Indicators 

in the 2013 NSSE range from .769 to .901, suggesting high reliability for each Indicator 

(National Survey of Student Engagement, 2015b).  In the 2015 NSSE, Cronbach’s alphas 

for the 10 Engagement Indicators range from .776 to .907, suggesting high reliability for 

each indicator (National Survey of Student Engagement, 2015c).   
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As shown in Appendix A, the updated NSSE has ten Engagement Indicators 

based on four themes.  Calculating scores for each Engagement Indicator involves three 

steps.  First, each Engagement Indicator is converted to a 60-point scale; for example, 

Never = 0, Sometimes = 20, Often = 40, Very Often = 60 (National Survey of Student 

Engagement, 2015a).  A score of zero means a respondent selected the lowest option for 

each item associated with the Engagement Indicator, whereas a score of 60 means a 

respondent selected the highest option (National Survey of Student Engagement, 2015a).  

The second step is to average the converted values of items associated with the 

Engagement Indicator.  If an Engagement Indicator has five or more items, a mean is 

calculated if a respondent answered all items in the Engagement Indicator, or all but one 

item.  If a respondent fails to answer two or more items, they are excluded from having a 

score on that indicator.  The final step is to calculate an institutional Engagement 

Indicator score, which is the weighted average of respondent scores by class level 

(National Survey of Student Engagement, 2015a).   

Data Collection Procedures 

Institutional Review Board (IRB) approvals from the research site and Creighton 

University were obtained prior to collecting data for the study (see Appendix C and 

Appendix D).  Upon receiving the IRB approvals, a University data analyst placed 

student record data on a password-protected computer on the University’s secure 

network.  The University NSSE coordinator placed the 2013 and 2015 NSSE responses 

on a password-protected computer on the University’s secure network.  The researcher 

received access to both data sets.   
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The University administers the NSSE online.  To collect responses, the University 

sends an email invitation to all baccalaureate students who have completed either 30 or 

less credit hours or at least 90 credit hours at the time of the survey.  This population 

aligns with the NSSE design to offer the survey to first-year and fourth-year 

baccalaureate students.  The email invitation, shown in Appendix E, includes a link for 

students to access the survey.  The University emails students four reminders to complete 

the survey (see Appendix E).   

 Upon collecting the data, the current study investigated the unique influence of 

membership in an online cohort major on the level of engagement and degree completion 

of baccalaureate students, controlling for gender, age, race/ethnicity, transfer-in GPA, 

Pell status, academic discipline, and class level.  Examination of the research questions 

occurred through statistical analysis using correlation, multiple regression, and logistic 

regression.  Student’s t-tests and chi-squared tests were used to test the hypotheses.  An 

analysis of NSSE responses compared student engagement levels of online cohort and 

online non-cohort students.  An analysis of student record data compared degree 

completion rates of online cohort and online non-cohort students for both the 2013/2015 

NSSE and the 2005-2012 groups.  The analysis was conducted using the R programming 

language for statistical computing. 

Ethical Considerations 

Ethical considerations for the study include participant anonymity, confidentiality, 

and data security.  To protect anonymity, personally identifiable information was 

removed from the dataset prior to conducting the analysis.  The statistical study results 

were reported in aggregate form.  To ensure confidentiality, the data files were stored on 
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the University’s secure network and retained on a password-protected computer.  The 

timing of the study further lessened risks to subjects, as data was mostly from students 

who had already graduated or left the University for other reasons.  Thus, there was 

minimal risk of exposing data of active students. 

Ethical practices for conducting the study included compliance with the IRB 

processes at the research site and Creighton University.  Both institutions require research 

to be conducted using basic ethical principles of respect for persons, beneficence, and 

justice.  The research site’s IRB policy, found in Appendix F, complies with the 

Department of Health and Human Services, Protection of Human Subjects (45 CFR 

46.101-.409) and the Common Federal Rule (56 Fed. Reg 28004) to protect the rights, 

privacy, and well-being of individuals involved in human subject research.   

In addition to compliance with IRB processes at Creighton University and the 

research site, NSSE surveys are overseen by the Indiana University Bloomington IRB 

(National Survey of Student Engagement, 2017c).  Indiana’s IRB limits recruitment to a 

maximum of five direct contacts using approved messages that clearly state participation 

is voluntary (National Survey of Student Engagement, 2017c).  Since 2000, the Indiana 

University Center has successfully administered the NSSE to about 6 million students 

(National Survey of Student Engagement, 2017a).  The NSSE staff assists institutions 

with preparing and administering the survey to ensure a valid and consistent process 

(National Survey of Student Engagement, 2017b).   

The current study aligns with the intent of the NSSE, which is for institutions to 

use their survey results to identify practices for improving student experiences (National 

Survey of Student Engagement, 2017a).  Results of this study will be shared with 
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University administrators, with the goal of informing decisions that can help improve the 

University’s degree completion rates. 

Summary 

Chapter Three outlined the methodology for examining the relationship between 

membership in an online cohort major and student engagement, and between membership 

in an online cohort major and baccalaureate degree completion.  The approach outlined 

was a quantitative secondary analysis of student record data and NSSE responses.  A 

secondary data analysis alleviated ethical concerns.  In addition, the NSSE has been 

approved through an IRB process, previously administered by the research site, and 

shown to be a reliable and valid instrument.   

The research site was a mostly online university that offers several baccalaureate 

programs in online cohort and online non-cohort formats.  Study participants included 

students who completed the NSSE at the research site in 2013 or 2015 and who were 

enrolled in an online baccalaureate program at the time of the survey, as well as students 

who enrolled in an online baccalaureate program between January 1, 2005 and January 1, 

2012.   

Statistical tests of NSSE responses provided a comparison of the engagement of 

online cohort students and online non-cohort students, controlling for potentially 

confounding factors.  In addition, statistical analysis of the 2005-2012 population offered 

a comparison of degree completion rates of online cohort students and online non-cohort 

students, controlling for potentially confounding factors.  Chapter Four details the 

statistical tests and provides the results of the analyses.   
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CHAPTER FOUR: FINDINGS 

Introduction 

 This study conducted a quantitative secondary data analysis to gain insight about 

the effect of cohort membership on engagement and degree completion of online 

baccalaureate students.  This chapter presents the results of the study, based on 

investigation of two research questions: 

Research Question 1: What is the unique influence of membership in an online 

cohort major on the level of engagement of baccalaureate students, controlling for 

gender, age, race/ethnicity, transfer-in GPA, Pell status, academic discipline, and class 

level? 

Research Question 2: What is the unique influence of membership in an online 

cohort major on degree completion of baccalaureate students, controlling for gender, age, 

race/ethnicity, transfer-in GPA, Pell status, academic discipline, and class level? 

To address these questions, the researcher tested the following hypotheses: 

Hypothesis 1: There is a significant positive relationship between membership in 

an online cohort major and student engagement for baccalaureate students. 

Hypothesis 2: There is a significant positive relationship between membership in 

an online cohort major and degree completion for baccalaureate students. 

Chapter Four begins with a presentation of the findings, followed by analysis and 

synthesis of the findings.  The chapter concludes with a summary. 
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Presentation of the Findings 

Student records and National Survey of Student Engagement (NSSE) responses 

provided data to investigate the two research questions and test the hypotheses.  This 

section includes a descriptive analysis of the sample populations, statistical analysis and 

hypothesis testing for each research question, and analysis and synthesis of the findings. 

Study Populations 

 The study performed descriptive analysis to summarize demographics of the study 

populations, as shown in Table 1.  All study participants were students seeking 

baccalaureate degrees at the University and enrolled in an online major.  There were 437 

fourth-year 2013/2015 NSSE respondents and 3,274 2005-2012 students enrolled in 

online programs.  Of these, 364 (83%) of the NSSE respondents and 2,773 (85%) of the 

2005-2012 students took their major courses in a cohort format.  The predominant age 

range for both groups was 25-34 years.  Females accounted for 225 (51%) of the NSSE 

respondents and 1,598 (49%) of 2005-2012 students.  There was a higher percentage of 

Pell-eligible students in the NSSE population, 47% of fourth-year 2013/2015 NSSE 

respondents compared to 30% of the 2005-2012 population.  The largest Diversity 

percentage for NSSE respondents was White (63%) followed by Unknown or Prefer not 

to Report (18%).  The Unknown or Prefer not to Report category was the largest 

percentage (46%) for the 2005-2012 population, followed by White (40%).  In the NSSE 

population, more than half (57%) of the students who transferred in courses from other 

institutions had GPAs of 2.5 or greater.  Overall, 386 (88%) of 2013/2015 NSSE 

respondents and 1,882 (57%) of the 2005-2012 students graduated within six years.   
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Table 1 

Demographic Information 

 

Characteristic  

2013/2015 

Online NSSE 

Respondents 

(N) 

2005-2012 

Online 

Students 

(N) 

2013/2015 

Online NSSE 

Respondents 

(%) 

2005-2012 

Online 

Students 

(%) 

Age  

18 to 24 

 

54 

 

604 

 

12.36 

 

18.45 

 25 to 34 173 1455 39.59 44.44 

 35 to 44 116 798 26.54 24.37 

 45 to 54 84 359 19.22 10.97 

 55 to 64 9 57 2.06 1.74 

 Unknown 1 1 0.23 0.03 

 

Gender Female 225 1598 51.49 48.81 

 Male 212 1672 48.51 51.07 

 Other 0 4 0.00 0.12 

 

Pell-Eligibility Eligible 207 979 47.37 29.90 

 Ineligible 230 2295 52.63 70.10 

 

Diversity Am. Indian or 

Alaska Native 

11 17 2.52 0.52 

 Asian 6 38 1.37 1.16 

 Black or African 

American  

44 290 10.07 8.86 

 Hispanic or Latino 21 115 4.81 3.51 

 Native Hawaiian or 

Other Pacific Is. 

1 8 0.23 0.24 

 White 274 1299 62.70 39.68 

 Unknown or Prefer 

Not to Report 

 

80 1507 18.31 46.03 

Transfer-in GPA GPA < 1.0 1  0.23  

 1.0 ≤ GPA < 2.0 21  4.81  

 2.0 ≤ GPA < 2.5 42  9.61  

 2.5 ≤ GPA < 3.0 61  13.96  

 3.0 ≤ GPA < 3.5 112  25.63  

 GPA ≥= 3.5 135  30.89  

 Missing 

 

65  14.87  

Course Format Cohort 364 2773 83.30 84.70 

 Non-Cohort 

 

73 501 16.70 15.30 

Graduated Yes 386 1882 88.33 57.48 

 No 

 

51 1392 11.67 42.52 

Total   437 3274 100.00 100.00 
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For the analysis, academic disciplines were categorized according to the 

Classification of Instructional Programs (CIP), a taxonomy of academic fields of study 

created by the U.S. Department of Education National Center for Education Statistics 

(National Center for Education Statistics, 2000).  Table 2 shows the academic discipline 

categories used in the study.   

Table 2 

Academic Disciplines 

Academic Discipline 

2013/2015 

Online NSSE 

Respondents 

(N) 

2005-2012 

Online 

Students 

(N) 

2013/2015 

Online NSSE 

Respondents 

(%) 

2005-2012 

Online 

Students 

(%) 

Biological and Biomedical 

Sciences 

7 51 1.60 1.56 

Business, Management, 

Marketing, and Related   

Support Services 

215 1717 49.20 52.44 

Communication, Journalism, 

and Related Programs 

2 36 0.46 1.10 

Computer and Information 

Sciences and Support 

Services 

73 545 16.70 16.65 

Education 22 161 5.03 4.92 

Health Professions and 

Related Programs 

20 31 4.58 0.95 

Homeland Security, Law 

Enforcement, Firefighting 

and Related Protective 

Services 

19 32 4.35 0.98 

Legal Professions and Studies 2 19 0.46 0.58 

Multi/Interdisciplinary 

Studies 

2 4 0.46 0.12 

Philosophy and Religious 

Studies 

1 12 0.23 0.37 

Psychology 0 8 0.00 0.24 

Public Administration and 

Social Service Professions 

4 31 0.92 0.95 

Social Sciences 66 583 15.10 17.81 

Visual and Performing Arts 4 44 0.92 1.34 
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As shown in Table 2, the highest percentage of 2013/2015 NSSE (49%) and 

2005-2012 (52%) students were those enrolled in programs categorized as Business, 

Management, Marketing, and Related Support.  For NSSE respondents, Computer and 

Information Sciences and Support Services was the second highest category, with 17% 

enrolled.  For 2005-2012 students, the second highest category was Social Sciences, with 

18% enrolled.  Social Sciences was the third highest category (15%) for NSSE 

respondents, whereas Computer and Information Sciences and Support Services was the 

third highest category (17%) for 2005-2012 students.  For both populations, all other 

categories had 5% or less of students enrolled in the academic discipline. 

The next two sections will lay out in detail how this study's two data sets were 

analyzed.  For those not interested in the details of that statistical analysis, feel free to 

skip to "Analysis and Synthesis of Findings."  

Statistical Analyses for Research Question 1 

The statistical analysis for Research Question 1 offers information that reveals the 

influence of membership in an online cohort major on the level of engagement of 

baccalaureate students, controlling for gender, age, race/ethnicity, transfer-in GPA, Pell 

status, academic discipline, and class level.  The analysis includes correlation analysis, 

multiple regression analysis, and hypothesis testing using t-tests.  These methods 

determine whether there is a significant relationship between the dependent variable of 

student engagement and the independent variable of participation in an online cohort 

major.   

 Correlation Analysis.  Statistical testing for Research Question 1 starts with 

correlation analysis to examine the relationship between membership in an online cohort 
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and student engagement as measured by the NSSE Engagement Indicators.  Membership 

in an online cohort is categorical—the student was in a cohort or was not in a cohort.  

Thus, the study used Spearman’s rho (𝜌) correlation to test for a monotonic relationship 

between the NSSE Engagement Indicator responses and online cohort membership. 

The correlation between the Engagement Indicator and whether the student 

participated in an online cohort program was calculated for each NSSE Engagement 

Indicator.  A value of 𝜌 > 0 indicates a positive correlation between the Engagement 

Indicator and participation in an online cohort program.  A positive correlation means 

engagement levels generally increase with participation in an online cohort.  Conversely, 

a value of 𝜌 < 0 indicates a negative correlation, meaning engagement levels drop with 

participation in an online cohort.  A value of 𝜌 = 0 indicates no correlation between 

engagement and participation in an online cohort.  Along with the correlation coefficient, 

the study calculated the upper and lower boundaries of the 95% confidence interval of the 

coefficient and the statistical significance (p value) of the results.   

Table 3 shows the correlation results for the 2013/2015 online NSSE respondents.   

Table 3 

Correlations between NSSE Engagement Indicator Responses and Cohort Participation 

NSSE Engagement Indicator         𝜌   N      p value        95% CI 

Higher-Order Learning  -0.02 400 0.689 [-0.118, 0.078] 

Reflective and Integrative Learning  -0.01 411 0.819 [-0.108, 0.086] 

Learning Strategies  -0.02 381 0.671 [-0.122, 0.079] 

Quantitative Reasoning  -0.03 401 0.585 [-0.125, 0.071] 

Collaborative Learning -0.02 406 0.685 [-0.117, 0.077] 

Discussions with Diverse Others  0.02 380 0.751 [-0.084, 0.117] 

Student-Faculty Interaction -0.01 405 0.811 [-0.109, 0.086] 

Effective Teaching Practices  -0.04 410 0.462 [-0.133, 0.061] 

Quality of Interactions  0.01 331 0.874 [-0.099, 0.116] 

Supportive Environment -0.06 358 0.235 [-0.165, 0.041] 

Note.  CI = Confidence Interval. 
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As seen in Table 3, the correlation coefficients (𝜌) were close to zero, indicating 

membership in an online cohort had no strong positive or negative correlation for each 

NSSE engagement indicator.  The p values show there were no statistically significant 

correlations at the p < 0.05 level.  The 95% confidence interval (CI) column shows the 

lower bounds for the coefficients were all negative, while the upper bounds were 

positive.   

Variable Reduction.  Preparation for multiple regression included reducing the 

number of variables to ensure adequate statistical power of the models.  The goal was to 

have at least 20 data points per total number of variables in the regression models.  As 

shown in Table 3, the number of responses per Engagement Indicator (N) ranged from 

331 to 411.  Based on the lower bound of the range, having sixteen or fewer variables 

was desirable for the study.  The Academic Discipline Psychology variable was 

eliminated, as it had no cases (N = 0). 

Reduction of variables in the Academic Discipline and Diversity categories 

occurred by combining variables based on closeness of means and homogeneity of 

variance.  Analysis of variance (ANOVA) tested the means, and Levene’s test analyzed 

homogeneity of variance.  The analysis resulted in three combined categories for 

Academic Discipline: Business and Legal; Social Science Combined; and Academic 

Discipline Misc.  The Business and Legal category includes Business, Management, 

Marketing, and Related Support Services and Legal Professions and Studies.  As shown 

in Table 4, the means of these variables were not statistically significant on the values for 

each Engagement Indicator.   
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Table 4 

ANOVA and Levene’s Analysis – Business and Legal Academic Discipline Category 

Engagement Indicator   F 

Sig.  

(ANOVA)  W 

Sig. 

(Levene’s) 

Collaborative Learning 3.02 .084 2.22 .138 

Discussions with Diverse Others 1.08 .300 0.00 .952 

Effective Teaching Practices 0.26 .610 2.67 .104 

Higher-Order Learning 0.05 .828 0.34 .558 

Learning Strategies 0.07 .787 1.78 .184 

Quality of Interactions 2.14 .145 2.21 .139 

Quantitative Reasoning 0.07 .792 0.16 .689 

Reflective & Integrative Learning 0.99 .321 1.41 .237 

Supportive Environment 0.42 .516 0.17 .679 

Student-Faculty Interaction 0.52 .474 0.34 .563 

Note.  F=ANOVA F-ratio; Sig. (ANOVA)=p value for ANOVA; W=W statistic from 

Levene’s test; Sig.(Levene)=p value for Levene’s test. 

 

Table 4 shows that Collaborative Learning, Discussions with Diverse Others, and 

Quality of Interactions had F-ratios greater than one, but these were not statistically 

significant, indicating the means were close enough to combine the variables.  The 

Levene’s significance was greater than 0.05 for each Engagement Indicator, signifying 

the variances are homogeneous, and that ANOVA, which assumes homogeneous 

variances, is an appropriate test. 

Combining Communication, Journalism, and Related Programs with Social 

Sciences resulted in a category called Social Science Combined.  As shown in Table 5, 

the Quality of Interactions and Reflective and Integrative Learning Engagement 

Indicators had F-ratios greater than one, but neither was statistically significant, 

indicating the means were close enough to combine the categories.  The Levene’s 

significance was greater than 0.05 for each Engagement Indicator, indicating 

homogeneity of the combined variables. 
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Table 5 

ANOVA and Levene’s Analysis - Social Science Combined Academic Discipline Category 

 

Engagement Indicator   F 

Sig. 

(ANOVA)  W 

Sig. 

(Levene’s) 

Collaborative Learning 0.92 0.341 2.40 0.126 

Discussions with Diverse Others 0.41 0.527 0.39 0.534 

Effective Teaching Practices 0.01 0.914 1.70 0.197 

Higher-Order Learning 0.35 0.554 1.85 0.179 

Learning Strategies 0.00 0.984 0.82 0.370 

Quality of Interactions 1.42 0.239 0.62 0.434 

Quantitative Reasoning 0.43 0.513 2.11 0.151 

Reflective and Integrative Learning 1.89 0.175 2.51 0.118 

Supportive Environment 0.00 0.979 1.67 0.202 

Student-Faculty Interaction 0.02 0.891 0.09 0.765 

Note.  F=ANOVA F-ratio; Sig. (ANOVA)=p value for ANOVA; W=W statistic from 

Levene’s test; Sig. (Levene)=p value for Levene’s test. 

 

The final combined Academic Discipline category, Academic Discipline Misc., 

includes Biological and Biomedical Sciences; Multi/Interdisciplinary Studies; Philosophy 

and Religious Studies; and Visual and Performing Arts.  Table 6 provides an analysis of 

the variables in the Academic Discipline Misc. category.   

Table 6 

ANOVA and Levene’s Analysis – Academic Discipline Misc. Category 

Engagement Indicator   F 

Sig.  

(ANOVA)  W 

Sig.  

(Levene’s) 

Collaborative Learning 1.47 0.287 0.66 0.595 

Discussions with Diverse Others 0.42 0.746 0.42 0.741 

Effective Teaching Practices 0.63 0.615 1.34 0.320 

Higher-Order Learning 0.55 0.662 0.46 0.720 

Learning Strategies 1.28 0.340 1.12 0.391 

Quality of Interactions 1.61 0.275 0.24 0.796 

Quantitative Reasoning 1.02 0.426 0.49 0.696 

Reflective and Integrative Learning 2.21 0.150 0.44 0.732 

Supportive Environment 2.02 0.190 0.70 0.577 

Student-Faculty Interaction 2.61 0.109 0.50 0.689 

Note.  F=ANOVA F-ratio; Sig. (ANOVA)=p value for ANOVA; W=W statistic from 

Levene’s test; Sig. (Levene)=p value for Levene’s test. 
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As seen in Table 6, the variables were not statistically significant on the values for 

each Engagement Indicator.  Levene’s test confirmed homogeneity of variance.  While 

most Engagement Indicators had F-ratios greater than one, these were not statistically 

significant, indicating the means were close enough to combine the categories.  All of the 

Levene’s values were greater than 0.05, confirming homogeneity for each case.   

The final Academic Discipline categories, including the combined categories are 

listed in Table 7. 

Table 7 

Academic Discipline Categories after Combining Variables 

Academic Discipline                                                                 2013/2015 Online NSSE          

Respondents 

Academic Discipline Misc. (Biological and Biomedical Sciences; 

Multi/Interdisciplinary Studies; Philosophy and Religious Studies; 

Visual and Performing Arts) 

14 

Business and Legal (Business, Management, Marketing, and Related 

Support Services; Legal Professions and Studies)  

217 

Computer (Computer and Information Sciences and Support Services)  73 

Education 22 

Health (Health Professions and Related Programs)  20 

Homeland Security, Law Enforcement, Firefighting and Related 

Protective Services 

19 

Public Administration and Social Service Professions 4 

Social Science Combined (Social Sciences; Communication, 

Journalism, and Related Programs) 

68 

In addition to condensing the Academic Discipline categories, the number of 

Diversity variables was reduced by combining three variables into a single Diversity 

Other Combined category: American Indian or Alaska Native; Asian; and Native 

Hawaiian or Other Pacific Islander.  As shown in Table 8, Levene’s significance was 

greater than 0.05 for each case.  For the Diversity Other Combined category, Reflective 
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and Integrative Learning had an F-ratio greater than one, but this was not statistically 

significant, indicating the means are close enough to combine the variables.   

Table 8 

ANOVA and Levene’s Analysis – Diversity Other Combined Category 

 

      Engagement Indicator   F 

Sig. 

(ANOVA)  W 

Sig. 

(Levene’s) 

Collaborative Learning 0.05 0.954 0.99 0.398 

Discussions with Diverse Others 0.22 0.802 0.27 0.769 

Effective Teaching Practices 0.32 0.731 0.36 0.704 

Higher-Order Learning 0.82 0.458 0.74 0.494 

Learning Strategies 0.06 0.941 0.73 0.497 

Quality of Interactions 0.39 0.688 0.18 0.836 

Quantitative Reasoning 0.90 0.428 0.76 0.484 

Reflective and Integrative Learning 1.40 0.278 1.57 0.241 

Supportive Environment 0.19 0.827 1.05 0.377 

Student-Faculty Interaction 0.18 0.837 1.17 0.337 

Note.  F=ANOVA F-ratio; Sig. (ANOVA)=p value for ANOVA; W=W statistic from 

Levene’s test; Sig. (Levene)=p value for Levene’s test. 

 

Table 9 shows the final Diversity categories.  Combining the Diversity and 

Academic Discipline categories achieved the overall goal of sixteen variables.  With the 

needed statistical power in place, the analysis proceeds to multiple regression.   

Table 9 

Diversity Categories after Combining Variables 

Diversity Category 

2013/2015 Online NSSE 

Respondents (N) 

Black (Black or African American) 44 

Hispanic (Hispanic or Latino) 21 

White 274 

Diversity Other Combined (American Indian or 

Alaska Native; Asian; Native Hawaiian or Other 

Pacific Islander)  

18 

Unknown or Prefer not to Report (Unknown) 80 
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Multiple Regression Analysis.  Before testing the first hypotheses, multiple 

regression was used to determine the influence of cohort membership on student 

engagement.  In general, multiple regression strives to predict a dependent variable by 

modeling it as a linear combination of the independent variables.  If 𝑦 is the dependent 

variable, and there are 𝑝 independent variables (including the intercept) and 𝑛 

observations, 𝑦 is modeled as follows (Field, 2013): 

𝑦 = 𝑏0 + 𝑏1𝑥1 + 𝑏2𝑥2 + ⋯ + 𝑏𝑝−1𝑥𝑝−1 

Categorical values like diversity and academic discipline are not numeric; thus, 

they must be converted to numeric values for the regression equation.  This can be 

accomplished by encoding numeric values using dummy variables (Field, 2013).  For this 

study, a dummy variable of 1 means the input data is the category represented by the 

dummy variable, and a dummy variable of 0 means the input data is not the category 

represented by the dummy variable.  For example, 1 = Participated in an online cohort 

major, and 0 = Did not participate in an online cohort major.  As another example,  

1 = Member of Diversity Unknown group, and 0 = Not a member of Diversity Unknown 

group.   

Multiple regression was performed to determine the influence of cohort 

membership on student engagement.  For each of the ten NSSE Engagement Indicators, 

the study fit a multiple regression model of the form 𝑌 = 𝑏0 + ∑ 𝑏𝑖
𝑁
𝑖=1 𝑋𝑖 in which 𝑌 is 

the Engagement Indicator variable, 𝑏0 is the intercept coefficient, 𝑋𝑖 is the ith input 

variable, and 𝑏𝑖 is its coefficient.  The models were fit using the R programming 

language’s Linear Model function.  For each model, the adjusted 𝑅2 value was computed 
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to evaluate the goodness of fit for the model.  Adjusted 𝑅2 (𝑅2̂) is defined by the 

equation below. 

𝑅2̂ = 1 − (1 − 𝑅2)
𝑛 − 1

𝑛 − 𝑝 − 1
 

In the equation above, 𝑝 is the number of predictors, 𝑛 is the sample size, and 𝑅2 is the 

coefficient of determination defined by the equation. 

𝑅2 =
𝑆𝑆𝑀

𝑆𝑆𝑇
 

In the equation directly above, the model sum of squares (𝑆𝑆𝑀 ) is the sum of squares for 

the difference between the mean value of 𝑌 and the regression line.  The total sum of 

squares (𝑆𝑆𝑇) is the sum of squared differences between the observed data and the mean 

value of 𝑌.  The residual sum of squares (𝑆𝑆𝑅) is the sum of squared differences between 

the observed data and the regression line. 

𝑆𝑆𝑇 = ∑(𝑦𝑖 − 𝑦)

𝑁

𝑖=1

 

𝑆𝑆𝑀 = ∑(𝑓𝑖 − 𝑦)

𝑁

𝑖=1

 

𝑆𝑆𝑅 = ∑(𝑦𝑖 − 𝑓𝑖)

𝑁

𝑖=1

 

To perform the analysis, the F-test was used to determine if any of the 

independent variables in the multiple regression model were significant.  The F-test is a 

form of hypothesis testing in which the null hypothesis is such that all of the non-

intercept coefficients in the regression model are zero (Field, 2013).  The alternative 
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hypothesis is that at least one of the coefficients for the independent variables is non-

zero. 

Table 10 summarizes the model parameters for each NSSE Engagement Indicator 

in the multiple regression model.  As seen in Table 10, four models show statistical 

significance at the p < 0.05 level (Learning Strategies, Discussions with Diverse Others, 

Student Faculty Interaction, Quality of Interactions), one model at the p < 0.01 level 

(Collaborative Learning) and two at the p < 0.001 level (Reflective and Integrative 

Learning, Quantitative Reasoning).  The Higher-Order Learning, Effective Teaching 

Practices, and Supportive Environment models were not statistically significant.   

Table 10  

Multiple Regression Model Parameters for Engagement Indicators 

NSSE Engagement Indicator  N 𝑅2̂   F Sig.  

Higher-Order Learning  400 -0.01 0.82 0.661  

Reflective and Integrative Learning  411 0.07 2.97 0.000 *** 

Learning Strategies  381 0.03 1.81 0.029 * 

Quantitative Reasoning  401 0.07 2.75 0.000 *** 

Collaborative Learning  406 0.04 2.17 0.006 ** 

Discussions with Diverse Others  380 0.04 2.04 0.010 * 

Student-Faculty Interaction  405 0.03 1.83 0.026 * 

Effective Teaching Practices  410 0.02 1.55 0.079  

Quality of Interactions  331 0.04 1.77 0.035 * 

Supportive Environment 358 0.01 1.15 0.309  

Note.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

Regarding the column headings in Table 10, N is the sample size and adjusted 𝑅2  

(�̂�
2
) indicates how much of the variance in the dependent variable is explained by the 

independent variables (Field, 2013).  A higher value of �̂�
2
indicates a better fit of the 

model to the data.  Muijs (2004) suggested a general guideline for fit is to consider 

𝑅2 < 0.1 a poor fit, 0.1 ≤ 𝑅2 ≤ 0.3 a modest fit, 0.03 < 𝑅2 ≤ 0.5 is a moderate fit, and 
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𝑅2 > 0.5 is a strong fit.   

The F-ratio is the ratio of the mean sum of squared values for the model divided 

by the mean sum of squared values for the residuals (Field, 2013).  If the model is a good 

fit, the mean sum of squared values for the model should be larger than the mean sum of 

squared values for the residuals, indicating the model is better at predicting the outcome 

compared to using only the mean value of the outcome variable.  A ratio less than 1.0 

indicates the model does not do a better job predicting the outcome variable compared to 

the mean variable.  A ratio greater than 1.0 indicates the model is better at predicting the 

outcome than if only using the mean value.  The F distribution provides the p value, or 

significance, of the model. 

While the significance of the Engagement Indicator models varied, online cohort 

participation was not statistically significant in any of the multiple regression models.  In 

addition, results of correlation analysis and hypothesis testing showed no bivariate 

relationship between online cohort membership and each Engagement Indicator.  Thus, 

the study did not explore alternative multiple regression models.   

Although the multiple regression models did not find any statistically significant 

relationships between the independent variable of online cohort membership and the 

dependent variable of student engagement, the models showed significant relationships 

between other predictor variables and student engagement.  Tables 11 through 20 show 

the models for each Engagement Indicator.  An analysis of each model is provided for 

completeness. 

The first Engagement Indictor model is for Higher Order Learning.  As seen in 

the header rows in Table 11, each of the coefficients has an unstandardized regression 
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coefficient (B) and associated standard error (SE), a standardized regression coefficient 𝛽, 

and a t-value (t) and associated p value (Sig.).  To explain the model, if the 

unstandardized regression coefficient (B) is zero, the variable has no effect on predicting 

the outcome.  The standard error (SE) represents how much the value for the 

unstandardized error varies from the mean value of the variable.  The 𝛽 coefficient is 

how many standard deviations the outcome variable increases or decreases when the 

predictor variable increases by one standard deviation of the predictor variable (Field, 

2013).  The t-value is the estimate of the coefficient divided by the standard error.  The 

closer a t-value is to zero, the less likely the relationship.  The p value (Sig.) is the 

probability of getting a value as high or higher than t when the null hypothesis 

(coefficient = 0) is true.   

The last (sixth) column in Table 11 shows the significance of the p value.  A 

small p value indicates it is reasonable to reject the null hypothesis that there is no 

correlation between the variable and the dependent variable.  Likewise, a larger p value 

provides evidence to accept the null hypothesis.  A p value less than 0.05 indicates the 

model is statistically significant.  If a coefficient is a positive number, the dependent 

variable increases as the independent variable increases.  If a coefficient is a negative 

number, the dependent variable decreases as the independent variable increases. 

As shown in Table 11, the Higher Order Learning model has a sample size of  

N = 400, and values of �̂�2= -0.007, and F = 0.82 with p = 0.661.  In this model, only the 

intercept is statistically significant.  Given that the �̂�2 and t-values are close to zero, the F 

is low, and the p value is high, the variables do not have a statistically significant effect 

on the Higher Learning Engagement Indicator. 
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Table 11 

Multiple Regression Results – Higher Order Learning 

Variable      B   SE     t  Sig. 𝛽  

(Intercept) 44.55 5.54 8.04 0.000  *** 

AD Computer -2.47 2.28 -1.08 0.280 -0.065  

AD Education -0.49 3.43 -0.14 0.887 -0.008  

AD Health -0.37 3.51 -0.10 0.917 -0.005  

AD Homeland Security -4.98 3.38 -1.47 0.142 -0.076  

AD Misc. -0.69 4.50 -0.15 0.878 -0.009  

AD Public Administration -2.68 8.18 -0.33 0.744 -0.017  

AD Social Science Combined -1.06 2.18 -0.49 0.626 -0.028  

Age 0.03 0.08 0.40 0.688 0.021  

Diversity Hispanic 4.57 3.85 1.19 0.235 0.073  

Diversity Other 1.23 4.01 0.31 0.759 0.018  

Diversity Unknown -1.23 2.94 -0.42 0.676 -0.030  

Diversity White 3.11 2.41 1.29 0.198 0.106  

Gender Male -1.27 1.61 -0.79 0.430 -0.046  

In Cohort -1.68 2.33 -0.72 0.472 -0.045  

Is Pell-Eligible -1.53 1.45 -1.05 0.294 -0.055  

Transfer-in GPA 0.11 1.13 0.10 0.922 0.005  

Note. (N = 400), (�̂�2 = -0.007), (F = 0.82) with (p = 0.661).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 

Next, Table 12 shows the Reflective and Integrated Learning model.  The model 

has a sample size of N = 411, and values of �̂�
2
= 0.071, and F = 2.97 with p = 0.000.  The 

�̂�2 close to zero suggests the independent variables explain little of the variance in the 

dependent variable.  The F = 2.97 indicates the model is better than the null model, 

meaning it performs better than using only the mean value of the Reflective and 

Integrated Learning Engagement Indicator.  The p = 0.000 shows the model meets the 

threshold for statistical significance. 

Table 12 shows that Academic Discipline Computer, Academic Discipline Social 

Science Combined, Age, and Diversity Unknown are statistically significant coefficients 

at the p < 0.05 level.  The negative 𝛽 coefficients for the predictor variables Academic 
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Discipline Computer, Age, and Diversity Unknown indicate that for each one standard 

deviation increase in the predictor variable the outcome variable of Reflective and 

Integrated Learning is expected to decrease by 𝛽 standard deviations.  The positive 𝛽 

coefficient for Academic Discipline Social Science Combined indicates that for one 

standard deviation increase in this variable, Reflective and Integrated Learning is 

expected to increase by 𝛽 = 0.114 standard deviations.  Diversity Unknown has the 

strongest negative effect (𝛽 = -0.168), followed by Academic Discipline Computer  

(𝛽 = -0.130) and Academic Discipline Social Science Combined (𝛽 = -0.108).   

Table 12 

 

Multiple Regression Results – Reflective and Integrative Learning 

 

Variable    B   SE     t Sig. 𝛽  

(Intercept) 53.09 4.91 10.82 0.000  *** 

AD Computer -4.56 2.02 -2.26 0.024 -0.130 * 

AD Education 5.36 3.03 1.77 0.077 0.090  

AD Health 0.44 3.09 0.14 0.886 0.007  

AD Homeland Security -3.99 3.06 -1.31 0.193 -0.064  

AD Misc. -0.71 3.88 -0.18 0.854 -0.010  

AD Public Administration 8.01 7.40 1.08 0.279 0.052  

AD Social Science Combined 4.14 1.95 2.13 0.034 0.114 * 

Age -0.15 0.07 -2.14 0.033 -0.108 * 

Diversity Hispanic 0.03 3.44 0.01 0.993 0.000  

Diversity Other -2.27 3.58 -0.63 0.527 -0.035  

Diversity Unknown -6.34 2.59 -2.45 0.015 -0.168 * 

Diversity White 1.02 2.11 0.48 0.628 0.037  

Gender Male -1.25 1.43 -0.87 0.385 -0.048  

In Cohort -3.13 2.05 -1.53 0.127 -0.089  

Is Pell-Eligible -2.23 1.29 -1.73 0.085 -0.085  

Transfer-in GPA -0.63 1.03 -0.61 0.540 -0.030  

Note. (N = 411), (�̂�2 = 0.071), (F = 2.97) with (p = 0.000).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 
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Table 13 shows the Learning Strategies model.  The model has a sample size of  

N = 381, and values of �̂�
2
= 0.033, and F = 1.81 with p = 0.029.  The �̂�2 close to zero 

suggests the independent variables explain little of the variance in the dependent variable.  

The F = 1.81 indicates the model performs better than using only the mean value of the 

Learning Strategies Engagement Indicator.  The p = 0.029 shows the model meets the 

threshold for statistical significance. 

Table 13 

Multiple Regression Results – Learning Strategies 

 

Variable     B   SE    t   Sig. 𝛽  

(Intercept) 39.21 5.95 6.59 0.000  *** 

AD Computer 0.09 2.50 0.04 0.971 0.002  

AD Education 2.41 3.93 0.61 0.539 0.033  

AD Health -3.11 3.83 -0.81 0.417 -0.043  

AD Homeland Security -7.07 3.80 -1.86 0.064 -0.097  

AD Misc. 9.78 4.85 2.02 0.045 0.118 * 

AD Public Administration 4.18 10.61 0.39 0.694 0.020  

AD Social Science Combined 4.34 2.38 1.83 0.068 0.105  

Age 0.11 0.08 1.40 0.163 0.074  

Diversity Hispanic 4.73 4.09 1.16 0.248 0.072  

Diversity Other -3.18 4.25 -0.75 0.455 -0.045  

Diversity Unknown -7.34 3.34 -2.20 0.028 -0.149 * 

Diversity White -1.88 2.55 -0.74 0.461 -0.058  

Gender Male -0.96 1.77 -0.54 0.588 -0.032  

In Cohort 0.23 2.57 0.09 0.927 0.006  

Is Pell-Eligible -1.33 1.59 -0.84 0.401 -0.044  

Transfer-in GPA 0.61 1.23 0.49 0.623 0.026  

Note.  (N = 381), (�̂�2= 0.033), (F = 1.81) with (p = 0.029).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 

As seen in Table 13, Academic Discipline Misc. and Diversity Unknown are 

statistically significant coefficients at the p < 0.05 level.  The 𝛽 coefficient for Diversity 

Unknown is negative indicating that for each one standard deviation increase in the 

variable, the Learning Strategies Engagement Indicator is expected to decrease by 0.149 



EFFECT OF MEMBERSHIP IN AN ONLINE COHORT MAJOR  65 

standard deviations.  The negative effect of Diversity Unknown is stronger than the 

positive effect of Academic Discipline Misc., which has an effect of 𝛽 = 0.118.  

The next model is Quantitative Reasoning.  Table 14 shows the Quantitative 

Reasoning model has a sample size of N = 401, and values of �̂�
2
= 0.066, and F = 2.75 

with p = 0.000.  The �̂�2 close to zero suggests the independent variables explain little of 

the variance in the dependent variable.  The F = 2.75 and p = 0.000 indicate the model 

performs better than using only the mean value of the Quantitative Reasoning 

Engagement Indicator, as well as meets the threshold for statistical significance. 

Table 14 

Multiple Regression Results – Quantitative Reasoning 

Variable      B   SE    t   Sig. 𝛽  

(Intercept) 47.82 6.68 7.16 0.000  *** 

AD Computer -2.37 2.79 -0.85 0.396 -0.050  

AD Education -6.56 4.17 -1.57 0.116 -0.081  

AD Health 0.80 4.18 0.19 0.848 0.010  

AD Homeland Security -3.31 4.13 -0.80 0.424 -0.040  

AD Misc. -9.96 5.48 -1.82 0.070 -0.100  

AD Public Administration -17.61 9.98 -1.76 0.079 -0.086  

AD Social Science Combined -2.95 2.63 -1.12 0.264 -0.061  

Age -0.35 0.09 -3.81 0.000 -0.194 *** 

Diversity Hispanic -3.26 4.72 -0.69 0.490 -0.040  

Diversity Other -5.56 4.83 -1.15 0.251 -0.065  

Diversity Unknown -10.52 3.56 -2.95 0.003 -0.201 ** 

Diversity White -4.98 2.85 -1.75 0.081 -0.133  

Gender Male 5.16 1.97 2.62 0.009 0.146 ** 

In Cohort -1.68 2.82 -0.60 0.551 -0.036  

Is Pell-Eligible -1.62 1.76 -0.92 0.359 -0.046  

Transfer-in GPA 0.85 1.40 0.61 0.544 0.030  

Note.  (N = 401), (�̂�2 = 0.066), (F = 2.75) with (p = 0.000).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 

As seen in Table 14, Age is statistically significant at the p < 0.001 level.  The 

negative 𝛽 coefficient for Age indicates that for each one standard deviation increase in 
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Age the outcome variable of Quantitative Reasoning is expected to decrease by 0.194 

standard deviations.  Diversity Unknown and Gender Male are statistically significant 

coefficients at the p < 0.01 level.  Diversity Unknown is negative (𝛽 = -0.201), indicating 

the variable has a negative effect on Quantitative Reasoning.  Gender Male is positive (𝛽 

= 0.146), indicating a positive effect.  Diversity Unknown has the strongest effect, 

followed by Age, then Gender Male. 

As shown in Table 15, the next model is Collaborative Learning model.   

Table 15 

Multiple Regression Results – Collaborative Learning 

Variable     B   SE     T   Sig. 𝛽  

(Intercept) 26.52 5.15 5.15 0.000  *** 

AD Computer 2.05 2.15 0.95 0.342 0.055  

AD Education 0.66 3.32 0.20 0.843 0.010  

AD Health 10.37 3.23 3.21 0.001 0.163 ** 

AD Homeland Security -6.70 3.19 -2.10 0.036 -0.105 * 

AD Misc. -2.27 4.14 -0.55 0.583 -0.030  

AD Public Administration -5.53 6.76 -0.82 0.414 -0.041  

AD Social Science Combined -3.04 2.03 -1.50 0.135 -0.082  

Age -0.20 0.07 -2.69 0.008 -0.139 ** 

Diversity Hispanic -3.79 3.59 -1.06 0.292 -0.062  

Diversity Other -0.80 3.92 -0.21 0.838 -0.012  

Diversity Unknown -3.20 2.62 -1.22 0.222 -0.088  

Diversity White -0.84 2.22 -0.38 0.703 -0.030  

Gender Male 1.60 1.51 1.05 0.293 0.059  

In Cohort 1.57 2.16 0.73 0.468 0.043  

Is Pell-Eligible -1.53 1.37 -1.12 0.263 -0.057  

Transfer-in GPA -0.24 1.06 -0.23 0.817 -0.012  

Note.  (N = 406), (�̂�2 = 0.044), (F = 2.17) with (p = 0.006).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 

The Collaborative Learning model has a sample size of N = 406, and values of 

�̂�
2
= 0.044, and F = 2.17 with p = 0.006.  The �̂�2 close to zero suggests the independent 

variables explain little of the variance in the dependent variable.  The F = 2.17 and  
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p = 0.006 indicate the model performs better than using only the mean value of the 

Collaborative Learning Engagement Indicator, as well as meets the threshold for 

statistical significance.   

As seen in Table 15, Academic Discipline Health and Age are statistically 

significant at the p < 0.01 level.  The negative 𝛽 coefficient for Age indicates that for 

each one standard deviation increase in Age the outcome variable of Collaborative 

Learning is expected to decrease by 0.139 standard deviations.  With a 𝛽 value of 0.163, 

Academic Discipline Health has a stronger, but positive, effect.  Academic Discipline 

Homeland Security is statistically significant at the p < 0.05 level, with 𝛽 = -0.105 

showing a negative effect that is weaker than Academic Discipline Health and Age.  

Notable for this study, cohort membership does not have a significant effect on the 

Collaborative Learning Engagement Indicator, although research has found the cohort 

learning model promotes collaborative learning.   

Shown in Table 16 is the Discussions with Diverse Others model.  The model has 

a sample size of N = 380, and values of �̂�
2
= 0.042, and F = 2.04 with p = 0.010.  The �̂�2 

close to zero suggests the independent variables explain little of the variance in the 

dependent variable.  The F = 2.04 and p = 0.010 indicate the model performs better than 

using only the mean value of the Discussions with Diverse Others Engagement Indicator, 

as well as meets the threshold for statistical significance. 

As seen in Table 16, Age and Diversity Unknown are statistically significant 

coefficients at the p < 0.05 level.  Both 𝛽 coefficients are negative, indicating that for 

each one standard deviation increase in the predictor variable the Discussions with 

Diverse Others Engagement Indicator is expected to decrease by 𝛽 standard deviations.  
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With a 𝛽 value of -0.156, Diversity Unknown has a slightly stronger negative effect than 

Age (𝛽 = -0.113).   

Table 16 

Multiple Regression Results – Discussions with Diverse Others 

Variable      B   SE    t   Sig. 𝛽  

(Intercept) 40.47 7.25 5.58 0.000  *** 

AD Computer 2.53 3.05 0.83 0.407 0.051  

AD Education 8.54 4.66 1.83 0.068 0.099  

AD Health 0.34 4.53 0.08 0.940 0.004  

AD Homeland Security -4.56 4.49 -1.02 0.311 -0.053  

AD Misc. 11.36 5.88 1.93 0.054 0.112  

AD Public Administration -20.35 12.86 -1.58 0.114 -0.080  

AD Social Science Combined 4.69 2.85 1.64 0.101 0.094  

Age -0.21 0.10 -2.11 0.035 -0.113 * 

Diversity Hispanic 5.46 5.01 1.09 0.276 0.066  

Diversity Other 5.40 5.13 1.05 0.293 0.062  

Diversity Unknown -9.25 3.99 -2.32 0.021 -0.156 * 

Diversity White -0.61 3.06 -0.20 0.843 -0.015  

Gender Male -0.13 2.15 -0.06 0.952 -0.004  

In Cohort 2.90 3.12 0.93 0.353 0.058  

Is Pell-Eligible -1.91 1.92 -0.99 0.321 -0.052  

Transfer-in GPA 1.40 1.51 0.92 0.356 0.048  

Note.  (N = 380), (�̂�2 = 0.042), (F = 2.04) with (p = 0.010).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 

The next model, Student-Faculty Interaction, is shown in Table 17.  The Student-

Faculty Interaction model has a sample size of N = 405, and values of �̂�
2
= 0.032, and F = 

1.83 with p = 0.026.  The �̂�2 close to zero suggests the independent variables explain 

little of the variance in the dependent variable.  The F = 1.83 and p = 0.026 indicate the 

model performs better than using only the mean value of the Student-Faculty Interaction 

Engagement Indicator, as well as meets the threshold for statistical significance. 

As seen in Table 17, Diversity Unknown is statistically significant at the  
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p < 0.001 level, with a 𝛽 value of -0.236.  The negative 𝛽 indicates Diversity Unknown 

has a negative effect on the Student-Faculty Interaction Engagement Indicator.  In 

comparison to the other 𝛽 values, Diversity Unknown (𝛽 = -0.236) has the strongest 

effect in the model.  Three predictor variables are significant at the p < 0.05 level.  

Diversity White (𝛽 = -0.187) has a negative effect on Student-Faculty Interaction, 

whereas Academic Discipline Social Science Combined (𝛽 = 0.124) and Gender Male (𝛽 

= 0.127) have a positive effect.  Of the three variables, Diversity White has the strongest 

effect, followed by Gender Male and Academic Discipline Social Science Combined.   

Table 17 

Multiple Regression Results – Student-Faculty Interaction 

Variable      B   SE    t   Sig. 𝛽  

(Intercept) 21.96 4.38 5.01 0.000  *** 

AD Computer -1.87 1.81 -1.03 0.302 -0.061  

AD Education 0.17 2.70 0.06 0.950 0.003  

AD Health 4.32 2.82 1.54 0.125 0.078  

AD Homeland Security -0.76 2.80 -0.27 0.786 -0.014  

AD Misc. 0.90 3.45 0.26 0.794 0.014  

AD Public Administration -2.40 6.58 -0.36 0.716 -0.018  

AD Social Science Combined 3.95 1.76 2.24 0.025 0.124 * 

Age -0.10 0.06 -1.65 0.099 -0.086  

Diversity Hispanic -4.80 3.07 -1.56 0.119 -0.093  

Diversity Other -2.84 3.20 -0.89 0.374 -0.051  

Diversity Unknown -7.78 2.33 -3.34 0.001 -0.236 *** 

Diversity White -4.50 1.90 -2.37 0.018 -0.187 * 

Gender Male 2.89 1.30 2.23 0.026 0.127 * 

In Cohort -0.35 1.83 -0.19 0.849 -0.011  

Is Pell-Eligible -0.33 1.16 -0.28 0.778 -0.014  

Transfer-in GPA -1.37 0.91 -1.50 0.133 -0.076  

Note.  (N = 405), (�̂�2 = 0.032), (F = 1.83) with (p = 0.026).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 

Moving to Effective Teaching Practices, Table 18 shows the model has a sample 

size of N = 410, and values of �̂�
2
= 0.021, and F = 1.55 with p = 0.079.  Given the �̂�2 is 
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close to zero, and the p value is high, the variables do not have a statistically significant 

effect on the Effective Teaching Practices Engagement Indicator.  Transfer-in GPA is 

statistically significant at the p < 0.001 level, with a 𝛽 value of -0.009, indicating a 

negative effect on Effective Teaching Practices.  Diversity Unknown and Gender Male 

were significant at the p < 0.001 level.  Diversity Unknown (𝛽= -0.182) has a negative 

effect on the Effective Teaching Practices Engagement Indicator, and Gender Male (𝛽 = 

0.155) has a positive effect.  Of the significant variables, Diversity Unknown has the 

strongest effect, followed by Gender Male and then Transfer-in GPA.  

Table 18 

Multiple Regression Results – Effective Teaching Practices 

Variable       B   SE     t   Sig. 𝛽  

(Intercept) 38.18 6.17 6.18 0.000  *** 

AD Computer 0.45 2.57 0.18 0.861 0.010  

AD Education 0.43 3.83 0.11 0.911 0.006  

AD Health -1.24 3.91 -0.32 0.752 -0.016  

AD Homeland Security -3.33 3.86 -0.86 0.389 -0.043  

AD Misc. 6.44 5.12 1.26 0.209 0.070  

AD Public Administration 1.53 9.34 0.16 0.870 0.008  

AD Social Science Combined 3.83 2.46 1.56 0.120 0.086  

Age 0.07 0.09 0.83 0.405 0.043  

Diversity Hispanic 1.53 4.41 0.35 0.729 0.021  

Diversity Other -0.28 4.52 -0.06 0.951 -0.004  

Diversity Unknown -8.55 3.28 -2.61 0.009 -0.182 ** 

Diversity White -2.61 2.67 -0.98 0.328 -0.077  

Gender Male 4.99 1.82 2.74 0.006 0.155 ** 

In Cohort -0.40 2.63 -0.15 0.880 -0.009  

Is Pell-Eligible -0.29 1.63 -0.18 0.858 -0.009  

Transfer-in GPA -0.23 1.28 -0.18 0.856 -0.009 *** 

Note.  (N = 410), (�̂�2 = 0.021), (F = 1.55) with (p = 0.079).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 

Next is the Quality of Interactions model.  As seen in Table 19, the model has a 

sample size of N = 331, and values of �̂�
2
= 0.036, and F = 1.77 with p = 0.035.  The �̂�2 
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close to zero suggests the independent variables explain little of the variance in the 

dependent variable.  The F = 1.77 and p = 0.035 indicate the model performs better than 

using only the mean value of the Quality of Interactions Engagement Indicator, as well as 

meets the threshold for statistical significance.   

Table 19 shows three variables in the Quality of Interactions model are significant 

at the p < 0.05 level.  Academic Discipline Homeland Security (𝛽 = -0.131) has a 

negative effect on the Quality of Interactions Engagement Indicator, whereas Age (𝛽 = 

0.127) and Gender Male (𝛽 = 0.159) have a positive effect.  Of the three variables, 

Gender Male has the strongest effect, followed by Academic Discipline Homeland 

Security and Age.   

Table 19 

Multiple Regression Results – Quality of Interactions 

Variable       B   SE     t   Sig. 𝛽  

(Intercept) 41.54 5.31 7.83 0.000  *** 

AD Computer 1.85 2.14 0.87 0.387 0.057  

AD Education 2.36 3.50 0.67 0.501 0.039  

AD Health 1.82 3.14 0.58 0.561 0.033  

AD Homeland Security -7.69 3.28 -2.34 0.020 -0.131 * 

AD Misc. 5.95 4.60 1.29 0.197 0.079  

AD Public Administration -5.12 8.61 -0.59 0.553 -0.032  

AD Social Science Combined 2.95 2.10 1.40 0.161 0.087  

Age 0.16 0.07 2.22 0.027 0.127 * 

Diversity Hispanic 4.04 3.51 1.15 0.251 0.077  

Diversity Other -0.83 3.98 -0.21 0.835 -0.013  

Diversity Unknown -2.76 2.94 -0.94 0.348 -0.068  

Diversity White 0.82 2.19 0.37 0.709 0.031  

Gender Male 3.88 1.55 2.50 0.013 0.159 * 

In Cohort 1.80 2.29 0.79 0.431 0.052  

Is Pell-Eligible -1.78 1.39 -1.28 0.200 -0.073  

Transfer-in GPA -1.16 1.07 -1.08 0.281 -0.060  

Note.  (N = 331), (�̂�2 = 0.036), (F = 1.77) with (p = 0.035).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 
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Table 20 shows the final model—Supportive Environment.  As seen in Table 20, 

the Supportive Environment model has a sample size of N = 358, and values of  

�̂�
2
= 0.007, and F = 1.15 with p = 0.309.  Given the �̂�2 close to zero and the high p value, 

the variables do not have a statistically significant effect on the Supportive Environment 

Engagement Indicator.  Two variables are significant at the p < 0.05 level.  Diversity 

Unknown (𝛽 = -0.149) has a negative effect on the Supportive Environment Engagement 

Indicator, whereas Academic Discipline Social Science Combined (𝛽 = 0.135) has a 

positive effect.  Of the two significant variables, Diversity Unknown has a stronger effect 

compared to Academic Discipline Social Science Combined.   

Table 20 

Multiple Regression Results – Supportive Environment 

Variable      B   SE     t   Sig. 𝛽  

(Intercept) 37.16 6.40 5.80 0.000  *** 

AD Computer -0.93 2.78 -0.34 0.737 -0.021  

AD Education 3.00 4.26 0.70 0.482 0.040  

AD Health 3.96 3.94 1.01 0.315 0.055  

AD Homeland Security -2.52 3.99 -0.63 0.528 -0.034  

AD Misc. 8.12 5.32 1.53 0.128 0.094  

AD Public Administration 4.20 15.69 0.27 0.789 0.014  

AD Social Science Combined 5.94 2.61 2.28 0.023 0.135 * 

Age 0.00 0.09 0.01 0.990 0.001  

Diversity Hispanic -4.49 4.59 -0.98 0.328 -0.061  

Diversity Other -4.10 4.55 -0.90 0.367 -0.056  

Diversity Unknown -8.83 3.92 -2.25 0.025 -0.149 * 

Diversity White -3.36 2.68 -1.25 0.212 -0.097  

Gender Male 2.21 1.91 1.16 0.248 0.071  

In Cohort -1.93 2.82 -0.68 0.494 -0.045  

Is Pell-Eligible -0.24 1.71 -0.14 0.887 -0.008  

Transfer-in GPA -1.88 1.35 -1.39 0.165 -0.076  

Note.  (N = 358), (�̂�2 = 0.007), (F = 1.15) with (p = 0.309).  AD=Academic Discipline; 

B=unstandardized regression coefficient; SE=Standard Error; t=t-value; 𝛽=standardized 

regression coefficient.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 
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To summarize the multiple regression analysis, several Engagement Indicators 

models were significant, and had significant variables.  However, being in a cohort was 

not significant for any of the models.  The analysis thus far does not suggest a 

relationship exists between the dependent variable of student engagement and the 

independent variable of participation in an online cohort major, controlling for potentially 

confounding factors.  Before detailing the results of testing the first hypothesis, the next 

section outlines validation of the multiple regression models via assumption testing. 

Assumption Testing.  Four assumptions commonly tested to assess the validity 

of multiple regression results are linear relationship between independent and dependent 

variables, normal distribution of variables, homoscedasticity, and multicollinearity (Field, 

2013).  For this study, a Q-Q (quantile-quantile) plot of each Engagement Indicator 

outcome variable confirmed linearity (see Appendix G).  To test for normal distribution 

of variables, the distribution of the standardized residuals as well as a P-P (probability-

probability) plot of the standardized residuals was plotted for each model (see Appendix 

H).  Homoscedasticity was verified by plotting the standardized prediction values versus 

the standardized residual values for each of the regression models (see Appendix I).  

Multicollinearity was tested using the generalized variance-inflation factor (GVIF), 

which groups related dummy-variables and computes a single value for each categorical 

variable (Fox & Monette, 1992).  All 𝐺𝑉𝐼𝐹
1

2𝑑𝑓 values computed to test the assumption are 

near one; thus, there is little collinearity among the predictors (see Appendix J). 

Hypothesis 1 Testing.  Upon completing the correlation and multiple regression 

analyses and testing the assumptions, the first hypothesis was tested.  Hypothesis 1 

proposes there is a significant positive relationship between membership in an online 
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cohort major and student engagement for baccalaureate students.  The next paragraphs 

explain the details of the Hypothesis 1 testing.  To go directly to the results, see Table 21.   

Hypothesis 1 testing began by separating students into two groups, students who 

enrolled in an online cohort major and students who enrolled in an online non-cohort 

major.  Let 𝑈 represent all students in the 2013/2015 NSSE dataset who were enrolled in 

an online cohort major, and 𝑉 represent all students in the 2013/2015 NSSE dataset who 

were enrolled in an online non-cohort major.  Then, 𝑢𝐼 and 𝑣𝐼 are the engagement values 

for the indicator 𝐼.  In addition, 𝑢𝐼 is the mean value for the indicator 𝐼 for the students in 

the online cohort group, and 𝑣𝐼 is the mean value for those in the online non-cohort 

group. 

Given these definitions, the model for testing Hypothesis 1 was framed using a 

null hypothesis and an alternative hypothesis as follows. 

𝐻0: 𝑢𝐼 = 𝑣𝐼  

𝐻1: 𝑢𝐼 > 𝑣𝐼 

To test 𝐻0 and  𝐻1 a one-sided Student’s t-test was used to test the hypothesis, and 

Cohen’s d was used to calculate the effect size.  Given 𝑛 is the sample size of 𝑢𝐼, and 𝑚 

is the sample size of 𝑣𝐼, the t-statistic was calculated as follows: 

𝑡 =
𝑢𝐼 − 𝑣𝐼

√𝑠𝑢𝐼
2

𝑛
+

𝑠𝑣𝐼
2

𝑚

 

The value for 𝑡 was used to determine the probability of 𝑢𝐼 > 𝑣𝐼 by using the Student t 

distribution.  The effect size was calculated using Cohen’s d defined by the following 

equations, where 𝑠𝑝 is the pooled standard deviation of the two groups. 
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𝑑 =
𝑋1−𝑋2

𝑠𝑝
 𝑠𝑝 = √

𝑠𝑢𝐼
2 +𝑠𝑣𝐼

2

2
 

Table 21 shows the results of the tests used to compare the means of the online 

cohort and online non-cohort students to see if the results are statistically significant.  The 

resulting effect sizes show there are no statistically significant differences in the student 

engagement levels between the online cohort and online non-cohort groups.  Based on 

these results, the hypothesis that there is a significant positive relationship between 

membership in an online cohort major and student engagement for baccalaureate students 

is rejected. 

Table 21 

Hypothesis 1 Testing Results 

NSSE Engagement Indicator t-Statistic 

 Degrees of 

Freedom   p value 

Effect 

Size 

Higher-Order Learning  -0.155 86.52 0.562 -0.02 

Reflective and Integrative Learning  0.100 91.39 0.460 0.01 

Learning Strategies -0.240 82.81 0.595 -0.03 

Quantitative Reasoning  -0.598 101.71 0.724 -0.08 

Collaborative Learning  0.167 105.17 0.434 0.02 

Discussions with Diverse Others  0.233 86.74 0.408 0.03 

Student-Faculty Interaction  0.222 107.53 0.412 0.03 

Effective Teaching Practices  -0.925 96.87 0.821 -0.12 

Quality of Interactions -0.022 66.62 0.509 0.00 

Supportive Environment -0.997 78.01 0.839 -0.14 

Statistical Analyses for Research Question 2 

The statistical analysis for Research Question 2 examined the influence of 

membership in an online cohort major on baccalaureate degree completion, controlling 

for gender, age, race/ethnicity, transfer-in GPA, Pell status, academic discipline, and 

class level.  The analysis includes correlation analysis, logistic regression analysis, and 

hypothesis testing through chi-squared tests.  These methods determine whether there is a 
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significant relationship between the dependent variable of baccalaureate degree 

completion and the independent variable of participation in an online cohort major.   

Correlation Analysis.  Like the first research question, statistical testing for 

Research Question 2 began with correlation analysis.  Spearman’s rho (𝜌) correlation was 

used to test for a monotonic relationship between cohort membership and degree 

completion for the online 2013/2015 online NSSE respondents and for the 2005-2012 

online baccalaureate students.  Table 22 shows the correlations between degree 

completion rates and participation in an online cohort program for each dataset with 

associated p values and confidence intervals at the 95% level.  As seen in Table 22, there 

is a positive correlation between degree completion and participation in a cohort program 

in both the 2013/2015 NSSE and the 2005-2012 datasets.  The correlation between 

degree completion rates is not statistically significant for the 2013/2015 NSSE dataset.  

However, it is significant (p = 0.000) for the larger 2005-2012 dataset.  The correlation 

coefficient of 𝜌 = 0.15 indicates there is a positive correlation between participation in an 

online cohort and degree completion rates for the 2005-2012 dataset.   

Table 22 

Correlations Between Degree Completion Rates and Participation in a Cohort Program 

Dataset         𝜌 N      p Value 95% CI 

2013/2015 Online NSSE 

Respondents 0.05 443 0.278 [-0.04, 0.14] 

2005-2012 Online 

Students 
0.15 3330 0.000 [0.11, 0.18] 

Note.  CI = confidence interval. 

Logistic Regression.  After completing the correlation analysis, a logistic 

regression model examined the relationship between membership in an online cohort 

major and the dichotomous outcome of degree completion.  Logistic regression, which 
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conveys a non-linear relationship in a linear way, can be used to predict the probability of 

a variable given known values of other variables (Field, 2013; D. Martin, 1977).  For this 

study, there is one predictor variable (online cohort membership) of a single outcome 

(baccalaureate degree completion).   

The study fit a logistic regression model to the 2013/2015 NSSE and the 2005-

2012 datasets to predict the outcome variable of degree completion.  The analysis 

included only students who completed their courses online.  Input variables for both 

datasets included Age, Academic Discipline, Diversity, Course format, Pell-eligibility, 

and Gender.  The NSSE dataset also included the input variable transfer-in GPA.  The 

combined categories from the first research question were used for the NSSE dataset in 

the logistic regression.  The next several paragraphs discuss in detail the testing of 

Hypothesis 1.  Those not interested in these details may wish to skip to the results, which 

are shown in Tables 23 and 24.    

In fitting a logistic regression model, the study modeled the outcome variable of 

degree completion (y) using the following probability function, where 𝑏0 is the constant 

intercept value, 𝑥𝑖 is the value of the ith input variable, and 𝑏𝑖 is the model coefficient for 

that variable. 

𝑃(𝑦) =
1

1 + 𝑒𝑥𝑝(−(𝑏0 + ∑ 𝑏𝑖
𝑁
𝑖=1 𝑥𝑖))

 

Given the dichotomous outcome variable of degree completion, the logistic 

regression model was fit with the binomial family using the R programming language’s  

Generalized Linear Models (GLM) function (“GLM: Fitting generalized linear models,” 

n.d.).  The algorithm chooses the best model by minimizing the Akaike information 
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criterion (AIC).  AIC is a function of the log-likelihood (𝐿𝐿) of the number of parameters, 

𝑘, in the model.  Log-likelihood and AIC are defined using the following equations: 

𝐿𝐿 = ∑ 𝑌𝑖

𝑁

𝑖=1

𝑙𝑛(𝑃(𝑌𝑖)) + (1 − 𝑌𝑖)𝑙𝑛(1 − 𝑃(𝑌𝑖)) 

𝐴𝐼𝐶 = 2𝑘 − 𝑙𝑛(𝐿�̂�) 

The study assessed goodness of fit using the Receiver Operating Characteristics (ROC) 

Area under the Curve (AUC), and Accuracy.  Accuracy is the percent of predictions the 

model correctly predicts.  ROC is mainly used as a binary classifier (Fawcett, 2006).  The 

ROC AUC is a value from 0.0 to 1.0 that assesses the goodness of fit for models with 

dichotomous output variables (Fawcett, 2006).  The AUC is the probability the model 

will rank a randomly chosen positive instance (that the student graduated) higher than a 

negative instance (the student did not graduate).  An AUC less than or equal to 0.5 

indicates the model is worse than a model that picks one of the two classes at random. 

2013/2015 Online NSSE Respondents.  The NSSE model contained N = 443 

records, or responses, of fourth-year online baccalaureate students.  The population is 

larger than the overall 2013/2015 online NSSE population of N = 437 (see Table 1), as 

six students completed two degrees within six years of their enrollment.  For the students 

in the logistic regression model, 87.58% completed their degrees within six years.   

Table 23 shows the results with the model coefficients.  The model fit with AIC = 

351.97, Accuracy = 0.88, and AUC = 0.64.  When using the mean values for the other 

variables, the model predicts a degree completion rate of 88.35% for 2013/2015 NSSE 

respondents in online cohort programs, and a degree completion rate of 83.78% for those 

in online non-cohort programs.  While the accuracy and AUC for this model indicate the 
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model is helpful for predicting graduation rates, none of the individual coefficients are 

statistically significant.  Overall, this is a consequence of there being no significant 

difference in graduation rates between NSSE dataset online cohort and online non-cohort 

students. 

Table 23 

Logistic Regression Model for 2013/2015 Online NSSE Respondents 

Variable    B       SE   Exp.(B)      Sig.  

(Intercept) 0.39 1.13 1.48 0.728  

AD Computer 0.58 0.53 1.78 0.278  

AD Education 0.96 1.07 2.60 0.370  

AD Health -0.36 0.69 0.70 0.604  

AD Homeland Security -0.76 0.61 0.47 0.215  

AD Misc. -0.62 0.75 0.54 0.411  

AD Public Administration -1.19 1.22 0.30 0.327  

AD Social Science Combined -0.03 0.46 0.97 0.940  

Age 0.01 0.02 1.01 0.488  

Diversity Hispanic 1.63 1.11 5.11 0.143  

Diversity Other -0.09 0.72 0.92 0.902  

Diversity Unknown 1.05 0.58 2.85 0.068  

Diversity White 0.55 0.45 1.74 0.218  

Gender Male -0.20 0.33 0.81 0.535  

In Cohort 0.45 0.48 1.57 0.345  

Is Pell-Eligible 0.22 0.31 1.24 0.479  

Transfer-in GPA 0.07 0.24 1.07 0.768  

Note. Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1.  AD=Academic 

Discipline; B=logistic coefficient; SE=Standard Error; Exp.(B)=odds ratio. 

 

2005-2012 Online Students.  The 2005-2012 online student logistic model 

contained N = 3326 records.  Fifty-two students completed two majors within six years of 

their enrollment, resulting in a population larger than the overall 2005-2012 online 

population of N = 3274.  Of the students in the logistic regression model, 56.79% 

completed their degrees within six years.  Table 24 shows the results with the model 

coefficients.  The model fit with AIC = 4207.35, Accuracy = 0.65, and AUC = 0.69.  

When using mean values for the other variables, the model predicts a 59.88% graduation 
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rate for online baccalaureate students in cohort programs compared to a 39.84% 

graduation rate for those in non-cohort programs.   

As shown in Table 24, for the 2005-2012 dataset, nine variables (in addition to the 

intercept) are statistically significant at the p < 0.001 level: Academic Discipline 

Computer, Academic Discipline Education, Academic Discipline Social Science 

Combined, Age, Diversity Unknown, Diversity White, Gender Male, In Cohort, and 

Transfer-In GPA.  One variable, Academic Discipline Public Administration, is 

significant at the p < 0.01 level.  Notable for this study, being in an online cohort has a 

statistically significant positive association with degree completion, controlling for other 

variables in the model. 

Table 24 

 

Logistic Regression Model for 2005-2012 Online Students 

 

Variable     B     SE Exp.(B) Sig.  

(Intercept) -2.30 0.23 0.10 0.000 *** 

AD Computer 0.74 0.11 2.09 0.000 *** 

AD Education 1.33 0.20 3.80 0.000 *** 

AD Health -0.17 0.37 0.84 0.648  

AD Homeland Security -0.16 0.36 0.85 0.666  

AD Misc. -0.17 0.24 0.84 0.485  

AD Psychology -13.85 282.79 0.00 0.961  

AD Public Administration 1.13 0.41 3.08 0.006 ** 

AD Social Science Combined 1.34 0.11 3.82 0.000 *** 

Age 0.02 0.00 1.02 0.000 *** 

Diversity Hispanic 0.31 0.23 1.36 0.177  

Diversity Other 0.53 0.29 1.70 0.067  

Diversity Unknown 0.84 0.14 2.33 0.000 *** 

Diversity White 0.64 0.14 1.90 0.000 *** 

Gender Male 0.27 0.08 1.31 0.001 *** 

In Cohort 0.72 0.12 2.05 0.000 *** 

Is Pell-Eligible 0.03 0.09 1.03 0.713  

Transfer-in GPA -2.30 0.23 0.10 0.000 *** 

Note.  Significance Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1.  AD=Academic 

Discipline; B=logistic coefficient; SE=Standard Error; Exp.(B)=odds ratio. 
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An examination of the odds ratio Exp.(B) provides insights to interpret the 

strength of logistic regression results by quantifying the effect of the variables (Field, 

2013).  The odds ratio provides the effect on the odds of graduation if the predictor 

variable is increased by one unit.  The odds ratio is calculated with the following 

equation: 

𝑜𝑑𝑑𝑠 − 𝑟𝑎𝑡𝑖𝑜 =
𝑝(𝑥 + 1)

𝑝(𝑥)
 

If a variable has an odds ratio, Exp.(B), greater than one, increasing this variable 

increases the odds of the student graduating.  If Exp.(B) is less than one, increasing this 

variable decreases the odds of the student graduating.  As shown in Table 24, the Exp.(B) 

for the continuous variable Age is statistically significant.  The effect is positive, and the 

odds ratio for Age (1.02) means increasing age by one year increases the odds of 

graduating by 1.02.  Compared to the other variables that are statistically significant, the 

effect is weaker than all but one (Transfer-In GPA).   

Besides Age and Transfer-In GPA, all the other variables in the logistic regression 

model for 2005-2012 online students are categorical.  For categorical variables, the odds 

ratio represents the effect of belonging to the category.  For example, Table 24 shows that 

In Cohort has a statistically significant positive coefficient, with an odds ratio of 2.05.  

This means that membership in a cohort increases the odds of graduating 2.05 times, 

compared to not being in a cohort.   

All the statistically significant variables in the model have a positive effect.  The 

magnitude of the variables from strongest to weakest is: Academic Discipline Social 

Science Combined, Academic Discipline Education, Academic Discipline Public 
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Administration; Diversity Unknown, Academic Discipline Computer, In Cohort, 

Diversity White, Gender Male, Age, and Transfer-in GPA. 

Logistic Regression Summary.  To summarize the logistic regression analysis, 

the model for the 2013/2015 NSSE dataset predicted an 88.35% graduation rate for 

students in online cohort programs and an 83.78% graduation rate for those in online 

non-cohort programs, yet none of the coefficients were statistically significant.  However, 

the logistic regression model for the 2005/2012 dataset predicted a 59.88% graduation 

rate for baccalaureate students in online cohort programs and a 39.84% graduation rate 

for those in online non-cohort programs, with membership in an online cohort significant 

at the p < 0.001 level.  This analysis suggests a significant relationship exists between 

the dependent variable of baccalaureate degree completion and the independent variable 

of participation in an online cohort major, controlling for the confounding factors in the 

model.  The next step in the analysis was to test assumptions, and then test the second 

hypothesis. 

Assumption Testing.  Unlike multiple regression, binary logistic regression uses 

the log of the data, and therefore does not require testing for linearity, normality, or 

homoscedasticity (H. A. Park, 2013).  Multicollinearity was tested using the generalized 

variance-inflation factor (GVIF) for each categorical variable (Fox & Monette, 1992).  

The computed 𝐺𝑉𝐼𝐹
1

2𝑑𝑓 values are near one, suggesting little collinearity among the 

predictors (see Appendix K). 

Hypothesis 2 Testing.   

Hypothesis 2 proposes there is a significant positive relationship between 

membership in an online cohort major and degree completion for baccalaureate students.  
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Statistical analyses provided a comparison between graduation rates of students enrolled 

in online cohort programs and graduation rates of students enrolled in online non-cohort 

programs.  Given the comparison in Hypothesis 2 is of proportions (the rate of 

graduation), the study used Pearson’s chi-squared test (𝜒2) to test this hypothesis.  Below 

are the equations for computing chi-squared.  

𝜒2 = ∑
(𝑂𝑖 − 𝐸𝑖)2

𝐸𝑖

𝑛

𝑖=1

 

𝜒2 = 𝑁 ∑
(𝑂𝑖/𝑁 − 𝑝𝑖)

2

𝑝𝑖

𝑛

𝑖=1

 

The null hypothesis is that the graduation rates are the same, whereas the 

alternative hypothesis is that the graduation rate for online cohort students is greater than 

the graduation rate for online non-cohort students.   

Table 25 shows the results of the chi-squared tests.  The 𝜒2 statistics were used to 

calculate the p value from the chi-squared distribution.  The effect size was calculated 

using Cohen’s h (Cohen, 1995).   

Table 25 

Hypothesis 2 Testing Results with Pearson’s Chi Squared Test 

Dataset          𝜒2 p value Effect Size 

2013/2015 Online NSSE 

Respondents 

0.80 0.186 0.13 

2005-2012 Online Students 71.1 0.000 0.41 

 

For the 2013/2015 online NSSE dataset, the mean graduation rate for cohort 

students was 88.35% compared to 83.78% for non-cohort students.  However, the 

analysis did not show a statistically significant difference in graduation rates between 
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online cohort and online non-cohort students, with p = 0.186.  This indicates there is not a 

significant relationship between online cohort membership and graduation rates for this 

sample.   

Calculations from the 2005-2012 online student dataset resulted in a mean 

graduation rate of 59.88% for students enrolled in an online cohort major and a mean 

graduation rate of 39.84% for those in an online non-cohort major.  As shown in Table 

25, the results of the hypothesis test give a p value of 0.000, showing the graduation rate 

for students enrolled in an online cohort major is greater than the graduation rate for 

students in an online non-cohort major.  This strongly indicates students enrolled in 

online cohort majors graduate at higher rates than those enrolled in online non-cohort 

majors for this sample.   

Based on these results, the hypothesis that there is a significant positive 

relationship between membership in an online cohort major and degree completion for 

baccalaureate students is accepted.  The large sample size, inclusion of students at all 

class levels, and substantial time period of the 2005-2012 dataset support acceptance of 

the hypothesis.  Administration of the NSSE so close to graduation may skew the 

2013/2015 NSSE sample toward positive graduation outcomes, as fourth-year students 

may be more likely to complete their degrees.  

Analysis and Synthesis of Findings 

 This study investigated the unique influence of cohort membership on 

engagement and degree completion of online baccalaureate students, controlling for 

gender, age, race/ethnicity, transfer-in GPA, Pell-status, academic discipline, and class 

level.  In examining Research Question 1, the results of the study found no statistically 
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significant differences in the student engagement levels of the online cohort and online 

non-cohort groups.  One factor related to this finding is including only fourth-year 

students in the 2013/2015 NSSE population.  Students closer to degree completion may 

be more motivated to finish their programs of study.  Another consideration is the higher 

percentage (47%) of 2013/2015 NSSE respondents who had received Pell grants, 

compared to the 2005-2012 population (30%).  Research has shown lack of financial 

resources is a significant indicator of students who drop out of college (Kuh et al., 2007).  

Thus, Pell-eligibility may afford students with needed financial resources and encourage 

retention.  A third aspect related to the finding is that both online cohort and online non-

cohort students interact with faculty, staff, and other students—something Tinto (2012) 

showed can increase the likelihood of academic success. 

The study used two datasets to examine Research Question 2.  Analysis of the 

2013/2015 NSSE dataset did not show a statistically significant increase in graduation 

rates of online cohort students compared to online non-cohort students.  As noted, this 

may be related to limiting the 2013/2015 NSSE study population to fourth-year students 

who had completed 90 or more baccalaureate credit hours.  However, analysis of the 

2005-2012 dataset did show a statistically significant difference in graduation rates 

between online cohort and online non-cohort students.  This finding is supported by prior 

research indicating the cohort model can positively influence retention (Barnett et al., 

2000; Bentley et al., 2004; Bista & Cox, 2014; Burnett, 1999; Pemberton & Akkary, 

2010), as well as increase peer support (Harris, 2006) and student bonding (Barnett et al., 

2000; K. A. Martin et al., 2016; Rausch & Crawford, 2012).  The larger population 

provided strong statistical power for the model used in the current study and 
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demonstrated that online cohort membership can positively influence baccalaureate 

degree completion at the University.  The reasons students stay in college may be diverse 

and varied, but this study found cohort membership had a positive influence for the 2005-

2012 sample. 

Summary 

 This study conducted correlation analysis, multiple regression analysis, logistic 

regression analysis, t-tests, and chi-squared tests to investigate whether there is a 

significant positive relationship between membership in an online cohort major and 

student engagement for baccalaureate students, and whether there is a significant positive 

relationship between membership in an online cohort major and degree completion for 

baccalaureate students.  The results of correlation analysis and multiple regression 

conducted on a dataset of 2013/2015 NSSE responses showed no significant difference in 

the student engagement levels between the online cohort and online non-cohort groups.  

Similarly, the results of correlation analysis and logistic regression conducted on the 

2013/2015 NSSE dataset showed no significant difference in degree completion rates 

between online cohort and online non-cohort students.  However, the results of 

correlation analysis and logistic regression performed on the larger 2005-2012 dataset 

showed a statistically significant difference in degree completion rates between online 

cohort and online non-cohort students.  While an increase in student engagement might 

not be the source, the cohort model has the potential to positively influence degree 

completion of online baccalaureate students at the research University, and potentially at 

similar institutions. 

 



EFFECT OF MEMBERSHIP IN AN ONLINE COHORT MAJOR  87 

CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS 

Introduction 

 The goal of this quantitative secondary data analysis was to generate empirical 

findings to inform strategies for improving degree completion rates of online 

baccalaureate students.  The study examined the relationship between membership in an 

online cohort major and engagement of baccalaureate students, as well as the relationship 

between membership in an online cohort major and degree completion of baccalaureate 

students.  This final chapter, Chapter Five, begins by restating the study’s purpose and 

aim.  Using the study findings, the chapter then offers an evidence-based solution for 

improving degree completion rates at the research site.  Included is a plan for 

implementing and assessing the proposed solution.  After highlighting the implications of 

the study, the chapter ends with the final conclusions. 

Purpose of the Study 

The purpose of this study was to test whether a significant positive relationship 

exists between membership in an online cohort major and student engagement, and 

whether a significant positive relationship exists between membership in an online cohort 

major and baccalaureate degree completion, controlling for additional potentially 

confounding factors.  A quantitative secondary data analysis tested the relationships.  

Study participants were baccalaureate students who attended a private, not-for-profit, 

mostly online university in the Midwest.  Participants included students who attended the 

research site while enrolled in online major courses, as well as a group of students who, 

in addition, completed the National Survey of Student Engagement (NSSE) at the 

research site.  The independent variable was defined as membership in an online cohort 
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major, compared to membership in an online non-cohort major.  The dependent variables 

were student engagement and baccalaureate degree completion.  Regression analysis 

tested the relationships of interest, controlling for gender, age, race/ethnicity, transfer-in 

GPA, Pell status, academic discipline, and class level.  

Aim of the Study 

The aim of the study was to perform a quantitative secondary data analysis of 

NSSE responses and student record data to gain insights about the effects of membership 

in an online cohort major on engagement and degree completion of baccalaureate 

students.  The goal was to provide empirical findings that can inform strategies for 

improving online baccalaureate degree completion rates. 

Summary of the Findings 

This study has three key findings.  First, study results showed a significantly 

higher degree completion rate of online cohort students compared to online non-cohort 

students for the 2005-2012 dataset.  This indicates cohort education is a viable model for 

improving degree completion rates of online baccalaureate students at the research site.  

Next, the study did not find a significant difference in degree completion rates of online 

cohort students compared to online non-cohort students for the 2013/2015 NSSE fourth-

year respondents.  The influence of cohort membership on online student engagement 

may not be as strong as students get closer to completing their degrees.  Compared to 

students who have completed fewer credit hours, fourth-year students may be more 

engaged without the need for a cohort, as well as more motivated to complete their 

degrees.  This is a potential area for future study.  The third key finding is the lack of a 

significant difference in engagement levels of online cohort students who responded to 
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the 2013 or 2015 NSSE, compared to online non-cohort respondents.  Thus, other factors 

may be contributing to the positive influence of online cohort membership on degree 

completion rates.  This is another area for future study.   

Proposed Solution 

Based on the statistically significant difference in degree completion rates 

between online cohort and online non-cohort students for the 2005-2012 dataset, the 

research site should not only continue cohort education, it should expand its options.  One 

area of expansion is to create options for first- and second-year students.  Unlike third- 

and fourth-year students who have a variety of choices, these groups have no cohort 

options.  If cohort options were available to first- and second-year students, this may 

improve retention rates through these formative years. 

Support for the Solution 

The study used a logistic regression model to examine the relationship between 

membership in an online cohort major and degree completion.  The results showed a 

statistically significant difference in degree completion rates between online cohort and 

online non-cohort students for the 2005-2012 dataset.  This is consistent with prior 

studies indicating the cohort education model can positively influence student retention 

(Barnett et al., 2000; Bentley et al., 2004; Bista & Cox, 2014; Burnett, 1999; Pemberton 

& Akkary, 2010).  The current study builds on the results of these prior studies of largely 

residential students, and finds the cohort model’s positive influence on retention applies 

to the online baccalaureate population at the research site.   

The higher graduation rate of online cohort students (59.88%) compared to online 

non-cohort students (39.84%) in the 2005-2012 dataset supports the recommendation for 
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the University to continue to offer an array of online baccalaureate majors in the cohort 

format, as well as to create options for first- and second-year students.  Currently, cohorts 

are available for baccalaureate students who have completed at least 60 credit hours and 

who are in their third or fourth year of study.  Creating options for students who have 

completed less than 60 credit hours may lead to increased degree completion rates.   

Analysis of the 2013/2015 online NSSE respondents provides additional support 

for expanding cohort options at the research site.  The study used logistic regression to 

analyze the relationship between membership in an online cohort major and degree 

completion for the 2013/2015 fourth-year NSSE respondents.  The results did not show a 

statistically significant difference in graduation rates between online cohort and online 

non-cohort students.  However, the analysis showed a graduation rate of 88.35% among 

these fourth-year online NSSE respondents, compared to 59.88% for the 2005-2012 

students.  This implies that students closer to degree completion may have higher 

retention compared to students in their earlier years of study.  Thus, providing cohort 

options for first- and second-year students could potentially increase retention in these 

earlier years of academic study. 

The current study also sought to determine whether cohort membership positively 

influenced engagement of online baccalaureate students at the research site.  The study 

did not find significant statistical results in the correlation and multiple regression 

analysis of the relationship of cohort membership on engagement of students in the 

2013/2015 NSSE dataset.  Based on prior research indicating the cohort education model 

can positively influence student engagement (K. A. Martin et al., 2016; Zhao & Kuh, 

2004), it was unexpected to find no statistical significance between membership in an 
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online cohort major and student engagement.  However, this does not suggest the 

University should abandon its cohort education model.  Student retention involves 

multiple factors, such as student effort (Astin, 1984; Pace, 1984; Pascarella, 1985), social 

interaction (Tinto, 1987), institutional structure (Pascarella et al., 1986), student 

background (W. Allen, 1992; Bennett & Okinaka, 1990; Hurtado & Carter, 1997), and 

perceptions of institutional support (Reason et al., 2006).  Thus, it may be challenging to 

isolate the influence of specific aspects of the cohort model on degree completion.  The 

significant positive influence of online cohort membership on degree completion supports 

the recommendation to maintain and expand cohort offerings at the research site.   

Factors, Stakeholders, and Policies Related to the Solution 

Expanding the University’s cohort options involves two key factors and 

stakeholder groups.  Faculty and administration need to not only be committed to 

increasing online baccalaureate degree completion rates, they must also view the 

proposed solution as a viable way to accomplish this goal.   

Several influences demonstrate the viability and University support for expanding 

the cohort education model.  First, congruence with existing University expertise 

enhances the feasibility of implementing the solution.  The high percentage of online 

cohort students in the 2013/2015 NSSE and 2005-2012 datasets (83.3% and 84.7%, 

respectively) demonstrates the already successful implementation of the cohort model at 

the research site.  The University’s knowledge of cohort education provides a strong 

foundation upon which to expand the model.   

In addition, the proposed solution supports the University’s strategic initiative to 

improve retention and degree completion rates.  Specifically, the University’s goal is to 
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increase six-year degree completion rates by at least 10% within five years.  To address 

this challenge the University formed a cross-departmental retention committee comprised 

of faculty, administration, and staff.  Tasked with providing solutions to achieve the 

University’s initiative to improve degree completion rates, the retention committee is a 

logical group to champion the proposed solution. 

Alignment with existing policies and systems further supports the solution.  

Expanding the cohort model does not require additional policies or present any legal 

issues.  Key aspects of the model such as course scheduling, registration, tuition models, 

and delivery via the online management system are already in place.  And, as a 

significant part of the University’s current offerings, the cohort model is already well-

known among employees and across departments.   

Finally, expanding the cohort model to include first- and second-year students 

does not require approval from the University’s accrediting body or other governing 

agencies.  The required internal approval is under the authority of the academic planning 

committee, a group that will assess the proposal against factors such as University 

mission, strategic plan, and congruence with existing resources and expertise.   

Potential Barriers to Proposed Solution 

With any solution, there are barriers to overcome.  One challenge of the proposed 

solution is the autonomous nature of postsecondary institutions.  Features such as 

distributed leadership, differing goals among members of the organization, and shared 

governance can set universities apart from businesses (Kezar, 2003).  Burke (2014) 

depicted this in his reference to higher education as a loosely coupled system—a system 

that is not as reliant on interdependence among units compared to many other 
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organizations.  This loosely coupled system means the proposed solution cannot simply 

be dictated by a central authority at the University.  

Academic initiatives at the University are co-governed by administration and 

faculty.  With this structure it is typical for representatives from affected departments to 

participate in decision-making.  Although this can take more time at the onset, not using 

an inclusive process may result in failure to implement a solution.  And so, it is 

recommended that a task force with representation from affected departments be created 

to implement the proposed solution. 

 The recommendation to create a task force takes into consideration the 

University’s collaborative and inclusive co-governance structure.  Influencing this 

recommendation are aspects of the social construction of leadership approach (Carsten, 

Uhl-Bien, & Huang, 2017; DeRue & Ashford, 2010; Dvir & Shamir, 2003; Koonce, 

2016, 2017; Uhl-Bien, 2006), a method that views leadership as a continuous co-

constructed process.  Seen throughout the "Implementation of the Proposed Solution" 

section found later in this chapter are social construction approaches like collaboration, 

shared responsibility, and co-constructed decision making.  Attention to these factors will 

help alleviate potential barriers that may manifest from the University’s loosely coupled 

structure.  Prior to detailing the implementation, the next two sections highlight the 

financial issues and change process associated with the proposed solution.    

Financial Issues Related to Proposed Solution 

The primary financial consideration of the proposed solution is employee 

resources.  Task force members will need time to create a detailed plan for the first- and 

second-year cohorts.  When allocating employee time, the University should consider 
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that creating course options for first- and second-year students is a more complex task 

than creating cohort majors for third- and fourth-year students.  Cohort majors include a 

specific group of courses, whereas cohort options for first- and second-year students are 

more flexible and can have many choices.  Thus, creating new cohort options may 

involve a substantial time commitment from task force members.  

In addition to allocating time for task force members to design new cohort 

options, employees from the project management, training, and marketing departments 

will need time to facilitate the proposed solution.  A project manager will coordinate and 

execute the detailed plan, and training staff will create materials to familiarize 

stakeholders with the new options.  Updating resources like University catalogs, 

webpages, and marketing materials will require additional staff time from the marketing 

team.   

While implementing the proposed solution necessitates allocation of employee 

resources from multiple departments, this is not an uncommon practice given the 

University’s inclusive decision-making process.  Thus, the financial costs associated with 

implementing the solution are not viewed as barriers. 

Change Theory 

  Although the University has already embraced the cohort education model for 

third- and fourth-year baccalaureate students, creating models for first- and second-year 

students is an innovative endeavor that will likely result in new practices and instigate 

change.  Using a conceptual framework to assess factors that may affect the initiation of 

the proposed solution can help gauge the University’s readiness for implementation.  A 

simple change theory model by Lippitt, Watson, and Westley (1958) has been used to 
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assess initiatives in higher education (Conrad, 1978) and curriculum revision (McLean & 

Robertson, 1975).  To highlight factors that affect the proposed solution, this section 

draws attention to three steps in the model that focus on preparing for change. 

 Lippitt et al.’s (1958) first step in preparing for change is to diagnose the problem 

and demonstrate a need for innovation.  There is substantial evidence that baccalaureate 

degree completion rates need improvement (Carnevale, Smith, & Strohl, 2013b; Johnson, 

2012; Schneider & Yin, 2011).  Presentation of this evidence to University stakeholders 

will reinforce the national concern.  In addition, reiteration of the University’s strategic 

goal to improve six-year degree completion rates by at least 10% within five years will 

reinforce the need for innovation and support implementation of the proposed solution. 

 Assessing motivation and capacity for change is the next step.  Fundamental to 

this step is leadership support, as well as alignment with organizational mission and 

strategies (Burke, 2014).  The University’s mission to foster the education of its students, 

as well as its strategic initiative to improve degree completion rates, demonstrates 

alignment and executive leadership support.  Creating a sense of urgency and forming a 

group to champion the change effort can build motivation for change (Kotter, 2007).  The 

desire to improve degree completion rates by at least 10% within five years conveys a 

sense of urgency; the task force will champion the new cohort models.   

While the University’s leadership, mission, and strategies provide significant 

support, resistance is a normal occurrence that should be considered when introducing 

change (Arkowitz, 2002; Oreg, 2003).  One area of potential resistance to the proposed 

solution is limiting student choice by selecting specific cohort courses for first- and 

second-year students.  Two strategies can lessen this resistance.  First, the University can 
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offer both cohort and non-cohort options, so students can choose the model they find 

most suitable.  The second strategy is to create cohorts that include courses which already 

have limited choices.  For example, the University requires specific English, 

mathematics, and communication courses.  With no other options, these required courses 

are logical to include in a cohort grouping. 

A third step in preparing for change is to assess the resources and motivation of 

the change agent (Lippitt et al., 1958).  The change agent for the proposed solution is the 

task force.  Selecting task force members who desire to improve degree completion rates 

will benefit implementation.  Given their interest in developing solutions to improve 

degree completion rates, members of the retention committee would be good candidates.  

As noted in the financial considerations, task force members may need release time from 

other duties to ensure they have adequate time to create the detailed plan.   

Implementation of the Proposed Solution 

Implementation of the proposed solution includes four key steps.  The first step is 

to present the proposed solution to the University’s executive committee.  Comprised of 

the president and vice presidents, the executive committee is responsible for the strategic 

operations of the University.  In addition to highlighting the study findings, the 

presentation should demonstrate the alignment of the solution with the University’s 

strategic goal to increase six-year degree completion rates by at least 10% within five 

years.  Executive committee approval will be solicited for the next two steps, which are 

to present the findings to the retention committee and assign a task force to develop the 

detailed plan for the new cohorts. 
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The presentation to the retention committee—a cross-departmental entity focused 

on improving retention and degree completion rates—will include an overview of the 

study as well as the findings and proposed solution.  These details support the solution 

and show its potential for improving degree completion rates.  Given their mission to 

improve degree completion rates, the retention committee should recommend candidates 

for the task force.  In conjunction with forming the task force, the University should 

assign a project manager to coordinate and document the project requirements, 

deliverables, and timeline.   

When the detailed cohort plan is complete, the task force will seek the academic 

planning committee’s approval to implement the new cohorts.  Composed of deans, 

executive leadership, and faculty, the academic planning committee ensures a balance 

between curricular initiatives and alignment with the University’s mission.   

Factors and Stakeholders Related to the Implementation of the Solution 

Implementing the new cohort options involves factors and stakeholders in three 

primary areas: academics, student support services, and operations.  Academics will be 

responsible for creating, delivering, and assessing the new cohorts.  Stakeholders in this 

area are faculty, deans, and the assessment committee.  Faculty and deans will manage 

cohort creation and delivery.  The assessment committee—a group that analyzes 

assessment data related to student learning—will help create an assessment plan that 

identifies the desired outcomes and measurements.   

Critical to implementing the solution are student support services like admissions, 

advising, and student accounts.  Admissions and advising staff interact directly with 

students and therefore must be knowledgeable about the cohort offerings.  The student 
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accounts team manages tuition charges and payments, so they will need training in the 

new options as well. 

Operational stakeholders related to the new cohorts are the online learning 

management team, and the student records, marketing, and training departments.  The 

online learning management team will facilitate creation of the online cohorts.  Student 

records staff will manage scheduling and registration, and the marketing department will 

communicate cohort information via the University website and other media sources.  

Like the student support teams, these areas will need training about the new options.  

Thus, the training department will create and deliver training to these and other areas.   

Leader’s Role in Implementing Proposed Solution  

Implementing the proposed solution requires two leadership roles.  First, the task 

force will be responsible for leading the development of the new cohort options.  Given 

the University’s co-governance structure and non-hierarchical approach to decision-

making, project success is incumbent upon using an inclusive approach that focuses on 

co-construction of the new options.  As noted earlier in this chapter, the social 

construction of leadership approach offers guidance for this type of environment, as it 

acknowledges that leadership can flow in all directions of a hierarchy and focuses on co-

construction and shared responsibility (Hosking & Morley, 1991; Koonce, 2016; Uhl-

Bien, 2006; Uhl-Bien, Riggio, Lowe, & Carsten, 2014).   

The second leadership role related to implementing the proposed solution is the 

academic planning committee.  With a strategic view, the academic planning committee 

will assess the proposal against the University’s mission, strategic plan, alignment with 

existing resources, competitive value, and public responsibility.  The University’s 
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mission to foster education, strategic goal to increase degree completion rates, and 

organizational expertise support the proposed solution.  In addition, for the University to 

remain competitive, it needs strategies grounded in empirical data and reflective of 

significant trends—trends like the growing popularity of online education.  Given the 

large percentage of online students already enrolled at the University, the solution 

provides a feasible strategy for enhancing the institution’s competitive position. 

As a postsecondary institution, the University recognizes its public responsibility 

and considers how its strategies affect the larger community to which it belongs.  A 

global implication of increasing online degree completion rates is the potential influence 

on students in other countries.  Students from all over the world take online courses at the 

University.  Thus, the proposed solution aligns with the University’s responsibility to the 

global community of higher education.   

Evaluation and Timeline for Implementation and Assessment 

The University should take a phased approach to implementing online cohorts for 

first- and second-year students.  Beginning with a few options for these students will 

allow time for feedback and assessment before larger scale implementation.  Given the 

need of new students to adapt to baccalaureate education, the task force should begin 

with options for first-year students, later adding options for second-year students.   

A feasible timeline for the first phase is to allow the task force four months to 

plan the new cohorts and gain approval from the academic planning committee.  Upon 

approval, two additional months is reasonable to execute operational aspects like coding 

the courses, training staff, and updating registration and marketing materials.  Adding 
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two more months to communicate the new offerings and enable registration, the total 

time for implementing the first phase of the solution is about eight months.   

Using assessment measures will help the task force evaluate the success of the 

first phase and allow for adjustments prior to adding second-year options.  One 

assessment measure is to use course surveys to solicit feedback from faculty and students 

involved in the new options.  Another measure is to compare semester-to-semester 

retention of cohort and non-cohort students.  For this measure it is important to be 

mindful of factors this study found to have a significant influence on degree completion, 

such as gender, age, academic discipline, race/ethnicity, and transfer-in GPA.  As these 

factors likely apply to retention, comparing a low retention non-cohort group to a 

historically high retention group that takes the new cohort option could skew the 

assessment results in a positive manner.  The University’s academic assessment 

committee should review these and other assessment measures to ensure the success of 

the new cohort options.  

Implications 

The study has several implications.  This final section of the chapter offers 

practical implications, implications for future research, and implications for leadership 

theory and practice. 

Practical Implications 

The foremost practical implication from this study is the finding that online cohort 

students at the research site have significantly higher degree completion rates compared 

to online non-cohort students.  This result supports continuation and expansion of the 

University’s online cohort options.  Reinforcing the practical nature of this finding is the 
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alignment of the proposed solution with the University’s strategic initiative to increase 

degree completion rates by at least 10% within five years.  And, the new cohort options 

potentially have a global impact, as the University’s students reside in many other 

countries all over the world.   

Other practical implications arise from examining the results of the statistical 

analyses.  For example, the results of logistic regression showed a higher overall degree 

completion rate of 87.58% for the 2013/2015 online fourth-year NSSE respondents, 

compared to an overall rate of 56.79% for online 2005-2012 students.  Given that 

students closer to degree completion may be more likely to graduate, a practical 

implication is for the University to focus retention efforts earlier in a degree program.  In 

addition, the analysis showed that 47% of the 2013/2015 NSSE respondents were eligible 

for Pell grants compared to 30% of the 2005-2012 population.  A practical implication of 

this statistic is to ensure students are aware of available financial resources for funding 

their education.   

Implications for Future Research 

The key findings of the study provide insights for areas of future research.  

Notably, the study found a statistically significant difference in graduation rates between 

online cohort and online non-cohort students for the 2005-2012 dataset.  While this 

supports the viability of the cohort education model for improving degree completion 

rates of online baccalaureate students at the research site, it also poses questions about the 

structure of the cohort model.  For example, what portion of a baccalaureate degree 

should be delivered in a cohort to maximize retention?  At what point in a degree does 

cohort education most influence retention?  Does the cohort model have a similar 
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influence on degree completion rates of residential students compared to online students?  

These questions suggest areas of future research. 

Furthermore, results of the study showed no significant difference in graduation 

rates between online fourth-year cohort and non-cohort 2013/2015 NSSE respondents, 

implying fourth-year students may have higher retention rates than students in their 

earlier years of study.  Future research that examines when students drop out, as well as 

investigates the points when retention increases, would address this possibility. 

The study also found no significant difference between engagement levels of 

online fourth-year cohort and non-cohort students who responded to the 2013/2015 

NSSE.  This suggests other factors may be contributing to the positive influence of online 

cohort membership on degree completion rates.  Future research that investigates the 

influence of factors like student effort, social interaction, institutional structure, student 

background, and perceptions of institutional support would enhance understanding of the 

cohort model’s influence on online retention.  In addition to examining these areas, 

conducting a qualitative study that solicits input directly from online students would 

provide further insights about their retention and engagement.  

Implications for Leadership Theory and Practice 

 The recommendations presented for implementing the proposed solution consider 

the social construction approach to leadership—an approach that emphasizes shared 

responsibility of leadership construction and acknowledges leadership can flow in all 

directions of a hierarchy (DeRue & Ashford, 2010; Koonce, 2016; Uhl-Bien, 2006; Uhl-

Bien et al., 2014).  Leveraging aspects of the social construction of leadership approach 

that recognize the University’s interdependent departments and non-hierarchical 
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approach to decision-making will enhance the success of the solution.  Given the similar 

structure of many postsecondary institutions, an opportunity for future research is the 

integration of the social construction of leadership approach with higher education 

leadership practices. 

Summary of the Study 

 The goal of this study was to generate empirical findings to inform strategies for 

improving degree completion rates of online baccalaureate students.  The study examined 

the relationship between membership in an online cohort major and engagement of 

baccalaureate students, and the relationship between membership in an online cohort 

major and degree completion of baccalaureate students.  A quantitative secondary data 

analysis tested the relationships.   

 Results of the study showed a statistically significant difference in degree 

completion rates between online cohort and online non-cohort students for the larger 

2005-2012 dataset.  However, the findings did not indicate a significant difference for 

students in the 2013/2015 NSSE dataset.  In addition, the study found no significant 

difference between engagement levels of fourth-year online cohort students and fourth-

year online non-cohort students who responded to the 2013/2015 NSSE at the research 

site.  

Given the higher degree completion rates of online cohort students compared to 

online non-cohort students for the 2005-2012 dataset, the proposed solution is to expand 

the University’s cohort education model by creating options that serve first- and second-

year students.  Compared to third- and fourth-year students who have a variety of cohort 

choices, the research site does not currently provide options for first- and second-year 
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online baccalaureate students.  Offering cohort options to students in their first and 

second years of study may increase degree completion rates, which would benefit the 

students, the University, and employers who are seeking workers who have earned 

baccalaureate degrees.   

Advantages of the proposed solution include its alignment with the University’s 

mission and strategic goals, and its congruence with existing policies and expertise.  The 

primary cost to implement the solution is employee time to plan and execute the new 

cohort options.  A potential barrier to the proposed solution is the need to attain support 

from many interdependent University stakeholders.  Leveraging insights from the social 

construction of leadership approach will promote an inclusive process that enhances the 

success of implementing the solution.   

 The study has practical implications, as well as implications for future research 

and leadership theory.  From a practical standpoint, creating options for first- and second-

year students supports the national need to increase degree completion rates, as well as 

aids the University’s strategic goal to improve retention.  In terms of future research, the 

study results invite examination of the structure, timing, and underpinnings of the cohort 

education model, as well the influence of credit hours attained on degree completion.  

Finally, application of the social construction of leadership approach suggests future 

research in applying this leadership model to higher education practices.  

 The empirical findings of this study can inform strategies for improving online 

baccalaureate degree completion rates.  Equipped with research on degree completion of 

students who take their majors online, postsecondary leaders will be able to make 

decisions that aid online baccalaureate students in earning their degrees, thus enhancing 
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the competitive position of their institutions while contributing to the solution of a 

national problem.  
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Appendix A  

NSSE Benchmarks, Themes, and Engagement Indicators 

 

Theme Engagement Indicators 

Academic Challenge Higher-Order Learning  

Reflective and Integrative Learning 

Learning Strategies 

Quantitative Reasoning  

Learning with Peers Collaborative Learning 

Discussions with Diverse Others  

Experiences with Faculty Student-Faculty Interaction 

Effective Teaching Practices  

Campus Environment Quality of Interactions 

Supportive Environment 

Note: Adapted from “Engagement Indicators & High-Impact Practices,” by NSSE 

National Survey of Student Engagement, 2017, retrieved from 

http://nsse.indiana.edu/pdf/EIs_and_HIPs_2015.pdf.  Organized within four themes, the 

10 Engagement Indicators form the categories for analyzing NSSE responses.   

 

  

http://nsse.indiana.edu/html/engagement_indicators.cfm#a1
http://nsse.indiana.edu/html/engagement_indicators.cfm#a2
http://nsse.indiana.edu/html/engagement_indicators.cfm#a3
http://nsse.indiana.edu/html/engagement_indicators.cfm#a4
http://nsse.indiana.edu/html/engagement_indicators.cfm#a5
http://nsse.indiana.edu/html/engagement_indicators.cfm#a6
http://nsse.indiana.edu/html/engagement_indicators.cfm#a7
http://nsse.indiana.edu/html/engagement_indicators.cfm#a8
http://nsse.indiana.edu/html/engagement_indicators.cfm#a9
http://nsse.indiana.edu/html/engagement_indicators.cfm#a10
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Appendix B 

NSSE 2013/2015 Survey Instrument 

1. During the current school year, about how often 

have you done the following? 

1= Never, 2=Sometimes, 3=Often, 4=Very often 

1 2 3 4 

a. Asked questions or contributed to course 

discussions in other ways 

    

b. Prepared two or more drafts of a paper or 

assignment before turning it in 

    

c. Come to class without completing readings 

or assignments 

    

d. Attended an art exhibit, play or other arts 

performance (dance, music, etc.) 

    

e. Asked another student to help you 

understand course material 

    

f. Explained course material to one or more 

students 

    

g. Prepared for exams by discussing or 

working through course material with other 

students 

    

h. Worked with other students on course 

projects or assignments 

    

i. Gave a course presentation     

 

2. During the current school year, about how often 

have you done the following?  

1= Never, 2=Sometimes, 3=Often, 4=Very often 

1 2 3 4 

a. Combined ideas from different courses 

when completing assignments 

    

b. Connected your learning to societal 

problems or issues 

    

c. Included diverse perspectives (political, 

religious, racial/ethnic, gender, etc.) in course 

discussions or assignments 

    

d. Examined the strengths and weaknesses of 

your own views on a topic or issue 

    

e. Tried to better understand someone else's 

views by imagining how an issue looks from 

his or her perspective 

    

f. Learned something that changed the way 

you understand an issue or concept 

    

g. Connected ideas from your courses to your 

prior experiences and knowledge 
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3. During the current school year, about how often 

have you done the following? 

1= Never, 2=Sometimes, 3=Often, 4=Very often 

1 2 3 4 

a. Talked about career plans with a faculty 

member 

    

b. Worked with a faculty member on activities 

other than coursework (committees, student 

groups, etc.) 

    

c. Discussed course topics, ideas, or concepts 

with a faculty member outside of class 

    

d. Discussed your academic performance with a 

faculty member 

    

 

4. During the current school year, how much has 

your coursework emphasized the following? 

1= Very little, 2=Some, 3=Quite a bit, 4=Very much 

1 2 3 4 

a. Memorizing course material     

b. Applying facts, theories, or methods to 

practical problems or new situations 

    

c. Analyzing an idea, experience, or line of 

reasoning in depth by examining its parts 

    

d. Evaluating a point of view, decision, or 

information source 

    

e. Forming a new idea or understanding from 

various pieces of information 

    

 

5. During the current school year, to what extent 

have your instructors done the following? 

1= Very little, 2=Some, 3=Quite a bit, 4=Very much 

1 2 3 4 

a. Clearly explained course goals and 

requirements 

    

b. Taught course sessions in an organized 

way 

    

c. Used examples or illustrations to explain 

difficult points 

    

d. Provided feedback on a draft or work in 

progress 

    

e. Provided prompt and detailed feedback on 

tests or completed assignments 
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6. During the current school year, about how often 

have you done the following? 

1= Never, 2=Sometimes, 3=Often, 4=Very often 

1 2 3 4 

a. Reached conclusions based on your own 

analysis of numerical information 

(numbers, graphs, statistics, etc.) 

    

b. Used numerical information to examine a 

real-world problem or issue 

(unemployment, climate change, public 

health, etc.) 

    

c. Evaluated what others have concluded 

from numerical information 

    

 

7. During the current school year, about 

how many papers, reports, or other 

writing tasks of the following length 

have you been assigned? (Include 

those not yet completed.) 

0=None, 2=1-2, 3=3-5, 4=6-10, 5=11-15, 

6=16-20, 7=More than 20 

1 2 3 4 5 6 7 

a. Up to 5 pages        

b. Between 6 and 10 pages        

c. 11 pages or more        

 

8. During the current school year, about how often 

have you had discussions with people from the 

following groups? 

1= Never, 2=Sometimes, 3=Often, 4=Very often 

1 2 3 4 

a. People of a race or ethnicity other than 

your own 

    

b. People from an economic background 

other than your own 

    

c. People with religious beliefs other than 

your own 

    

d. People with political views other than your 

own 
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9. During the current school year, about how often 

have you done the following? 

1= Never, 2=Sometimes, 3=Often, 4=Very often 

1 2 3 4 

a. Identified key information from reading 

assignments 

    

b. Reviewed your notes after class     

c. Summarized what you learned in class or 

from course materials 

    

 

10. During the current school year, to what extent have 

your courses challenged you to do your best work? 

1=Not at all to 7=Very much 

      1-7 

 

11. Which of the following have you done or do you 

plan to do before you graduate? 

1=Have not decided, 2=Do not plan to do, 3=Plan to 

do, 4=Done or in progress 

1 2 3 4 

a. Participate in an internship, co-op, field 

experience, student teaching, or clinical 

placement 

    

b. Hold a formal leadership role in a student 

organization or group 

    

c. Participate in a learning community or 

some other formal program where groups 

of students take two or more classes 

together 

    

d. Participate in a study abroad program     

e. Work with a faculty member on a research 

project 

    

f. Complete a culminating senior experience 

(capstone course, senior project or thesis, 

comprehensive exam, portfolio, etc.) 

    

 

12. About how many of your courses at this 

institution have included a community-based 

project (service-learning)? 

1=None, 2=Some, 3=Most, 4=All 

1 2 3 4 
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13. Indicate the quality of your interactions with the 

following people at your institution. 

1=Poor to 7=Excellent, 8-Not Applicable 

 

1-8 

a. Students  

b. Academic advisors  

c. Faculty  

d. Student services staff (career services, student 

activities, housing, etc.) 

 

e. Other administrative staff and offices 

(registrar, financial aid, etc.) 

 

 

14. How much does your institution emphasize the 

following?  

1= Very little, 2=Some, 3=Quite a bit, 4=Very much 

1 2 3 4 

a. Spending significant amounts of time 

studying and on academic works 

    

b. Providing support to help students succeed 

academically 

    

c. Using learning support services (tutoring 

services, writing center, etc.) 

    

d. Encouraging contact among students from 

different backgrounds (social, 

racial/ethnic, religious, etc.) 

    

e. Providing opportunities to be involved 

socially 

    

f. Providing support for your overall well-

being (recreation, health care, counseling, 

etc.) 

    

g. Helping you manage your non-academic 

responsibilities (work, family, etc.) 

    

h. Attending campus activities and events 

(performing arts, athletic events, etc.) 

    

i. Attending events that address important 

social, economic, or political issues 
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15. About how many hours do you 

spend in a typical 7-day week 

doing the following? 

1=0 hrs, 2=1-5 hrs, 3=6-10 hrs, 4=11-

15 hrs, 5=16-20 hrs, 6=21-25 hrs, 

7=26-30 hrs, 8=More than 30 hrs 

1 2 3 4 5 6 7 8 

a. Preparing for class 

(studying, reading, writing, 

doing homework or lab 

work, analyzing data, 

rehearsing, and other 

academic activities) 

        

b. Participating in co-

curricular activities 

(organizations, campus 

publications, student 

government, fraternity or 

sorority, intercollegiate or 

intramural sports, etc.) 

        

c. Working for pay on campus         

d. Working for pay off 

campus 

        

e. Doing community service 

or volunteer work 

        

f. Relaxing and socializing 

(time with friends, video 

games, TV or videos, 

keeping up with friends 

online, etc.)  

        

g. Providing care for 

dependents (children, 

parents, etc.) 

        

h. Commuting to campus 

(driving, walking, etc.) 

        

 

16. Of the time you spend preparing 

for class in a typical 7-day week, 

about how many hours are on 

assigned reading?  

1=0 hrs, 2=1-5 hrs, 3=6-10 hrs, 4=11-

15 hrs, 5=16-20 hrs, 6=21-25 hrs, 

7=26-30 hrs, 8=More than 30 hrs 

1 2 3 4 5 6 7 8 
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17. How much has your experience at this institution 

contributed to your knowledge, skills, and 

personal development in the following areas? 

1= Very little, 2=Some, 3=Quite a bit, 4=Very much 

1 2 3 4 

a. Writing clearly and effectively     

b. Speaking clearly and effectively     

c. Thinking critically and analytically     

d. Analyzing numerical and statistical 

information 

    

e. Acquiring job- or work-related knowledge 

and skills 

    

f. Working effectively with others     

g. Developing or clarifying a personal code 

of values and ethics 

    

h. Understanding people of other 

backgrounds (economic, racial/ethnic, 

political, religious, nationality, etc.) 

    

i. Solving complex real-world problems     

j. Being an informed and active citizen     

 

18. How would you evaluate your entire educational 

experience at this institution? 

1=Poor, 2=Fair, 3=Good, 4=Excellent 

1 2 3 4 

 

19. If you could start over again, would you go to the 

same institution you are now attending? 

1=Definitely no, 2=Probably no, 3=Probably yes, 

4=Definitely yes 

1 2 3 4 

 

20. What is your class level?  

1=Freshman/first-year, 2=Sophomore, 3=Junior, 

4=Senior, 5=Unclassified 

1 2 3 4 5 

 

21. Thinking about this current academic term, are you a 

full-time student? 

1=Yes, 2=No 

     1    2 
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22. How many courses are you taking 

for credit this current academic 

term? 

0=0, 1=1, 2=2, 3=3, 4=4, 5=5, 6=6, 

7=7 or more 

0 1 2 3 4 5 6 7 

 

23. Of these, how many are entirely 

online?  

0=0, 1=1, 2=2, 3=3, 4=4, 5=5, 6=6, 

7=7 or more 

0 1 2 3 4 5 6 7 

 

24. How many majors do you plan to complete?  (Do not 

count minors.)   

1=One, 2=More than one 

     1    2 

 

25. What have most of your grades been up to now at this 

institution? 

1=A, 2=A-, 3=B+, 4=B, 5=B-, 6=C+, 7=C, 8=C- or lower  

1-8 

 

26. Did you begin college at this institution or elsewhere? 

1=Started here, 2=Started elsewhere 

     1    2 

 

27. Since graduating from high school, which of the 

following types of schools have you attended other 

than the one you are attending now?  (Select all that 

apply.) 

1=Vocational or technical school, 2=Community or junior 

college, 3=4-year college other than this one, 4=None, 

5=Other 

1 2 3 4 5 

 

Note: Adapted from “The National Survey of Student Engagement 2013” and “The 

National Survey of Student Engagement 2015,” by NSSE National Survey of Student 

Engagement, retrieved from 

http://nsse.indiana.edu/pdf/survey_instruments/2013/NSSE%202013%20US%20English.

pdf and http://nsse.indiana.edu/pdf/survey_instruments/2015/NSSE%202015%20-

%20US%20English.pdf  
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Appendix C 

IRB Approval from Research Site 

 

February 7, 2018  

  

Dear Ms. Dobransky  

  

IRB#: 2018.2 - Please include the assigned IRB number on any Informed Consent Form  

  

Title of Proposal: The Effect of Membership in an Online Cohort Major on Degree 

Completion and Engagement of Baccalaureate Students  

  

This letter is to officially notify you of the approval of your project by the XXXXX 

University Institutional Review Board (IRB).  It is the Board’s opinion that you have 

provided sufficient safeguards for the rights and welfare of the participants in your study.  

Your proposal appears to be in compliance with the University’s and DHHS Regulations 

for the Protection of Human Subjects (45 CFR 46) and has been classified as:  

  

☒ Exempt – research involving no more than minimal risk  

  

Date of review: February 7, 2018  

  

You are authorized to implement this study as of the Date of Final Approval: February 7, 

2018.  This approval is valid until: February 7, 2019.  

  

This project should be conducted in full accordance with all applicable sections of the 

IRB Guidelines and you must notify the IRB immediately of any proposed changes that 

may affect the status of your research project.  You must report any unanticipated 

problems involving risks to the participants or others to the Board.  For projects that 

continue beyond one year from the starting date, the IRB will request continuing renewal 

and an update of the research project.  Your study will be due for continuing review as 

indicated above.  You must also advise the Board in writing when your study is 

completed or discontinued.  

  

If you have any questions, please contact me at XXXXX or XXXXX 

  

Sincerely,  

  

  

XXXXX Director – Institutional Accreditation   

 

 

 



EFFECT OF MEMBERSHIP IN AN ONLINE COHORT MAJOR  133 

Appendix D 

IRB Approval from Creighton University 
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Appendix E 

NSSE Invitation and Reminders to Student 

INVITATION 

To: [Student Email Address] 

From: Email:nsse@nssesurvey.org 

From Name: VP, Community and Student Affairs 

Subject: XXXXX University wants your feedback 

Dear [Name]: 

XXXXX University would like your help in improving the student educational 

experience by completing the National Survey of Student Engagement (NSSE).  Your 

response will help me and others at XXXXX University improve the experiences of our 

students.  

The survey is administered by the Indiana University Center for Postsecondary Research, 

which will send us your identified responses.  Be assured that your answers are 

confidential and no information associated with your name will ever be released publicly. 

In addition, your participation is entirely voluntary; though I very much hope you will 

respond.  

The survey is available at: http://nssesurvey.org/{loginid}/{contact}  

For help with logging into the survey or to find answers to a variety of other questions, 

please go to: https://nssesurvey.org/contact/{loginid}/{contact}. More information about 

NSSE is at http://www.nsse.iub.edu.  

If you have any questions about this project at XXXXX University or how we plan to use 

the results, please contact Student Affairs at XXXXX.  

Your feedback is valuable, and I want to thank you personally for considering this 

request.  

Sincerely,  

 

VP, Community and Student Affairs 
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REMINDER 1 

To: [Student Email Address] 

From: Email:nsse@nssesurvey.org 

From Name: VP, Community and Student Affairs 

Subject: Help evaluate XXXXX 

Dear [Name]: 

Some days ago you were contacted about completing a survey, the National Survey of 

Student Engagement (NSSE), for your opinions about your college experience. The 

results will be used by XXXXX University and others to improve the quality of 

undergraduate education across the country.  

Please complete the survey as soon as possible. Your help is essential to the success of 

this important initiative.  

The survey is available at: 

http://nssesurvey.org/{loginid}/{contact}  

For help with logging into the survey or to find answers to a variety of other questions, 

please go to: https://nssesurvey.org/contact/{loginid}/{contact}. More information about 

NSSE is at http://www.nsse.iub.edu.  

If you have any questions about this project at XXXXX University or how we plan to use 

the results, please contact Student Affairs at XXXXX.  

Thanks again for your attention and participation! 

Sincerely, 

VP, Community and Student Affairs 
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REMINDER 2 

To: [Student Email Address] 

From: Email:nsse@nssesurvey.org 

From Name: VP, Community and Student Affairs 

Subject: Please tell us about your XXXXX experience 

Dear [Name]: 

Over the past month or so, you have received a number of messages requesting that you 

complete a survey called the National Survey of Student Engagement (NSSE). The 

survey asks questions about your college experience.  The results will be used by 

XXXXX University and others to improve the quality of undergraduate education across 

the country.  

Please complete the survey as soon as possible. 

The survey is available at: 

http://nssesurvey.org/{loginid}/{contact}  

For help with logging into the survey or to find answers to a variety of other questions, 

please go to: https://nssesurvey.org/contact/{loginid}/{contact}.  More information about 

NSSE is at http://www.nsse.iub.edu.  

Please complete the survey as soon as possible to help ensure the success of this 

important initiative.  

Sincerely, 

VP, Community and Student Affairs 
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REMINDER 3 

To: [Student Email Address] 

From: Email:nsse@nssesurvey.org 

From Name: VP, Community and Student Affairs 

Subject: Tell us about your XXXXX experience 

Dear [Name]: 

I know that students get a lot of requests to complete surveys, but I want to assure you 

that completing the National Survey of Student Engagement (NSSE) will provide a 

valuable service to XXXXX University.  

The survey is available at: 

http://nssesurvey.org/{loginid}/{contact}  

For help with logging into the survey or to find answers to a variety of other questions, 

please go to: https://nssesurvey.org/contact/{loginid}/{contact}.  More information about 

NSSE is at http://www.nsse.iub.edu.  

Your help is essential to the success of this important initiative, and I hope you will 

complete the survey as soon as possible.  

Thanks for your help and best wishes for a successful school year. 

Sincerely, 

VP, Community and Student Affairs 
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FINAL REMINDER 

To: [Student Email Address] 

From: Email:nsse@nssesurvey.org 

From Name: VP, Community and Student Affairs 

Subject: Last chance to give XXXXX your feedback 

Dear [Name]: 

Before the survey closes, I want to make a final request for your participation in the 

National Survey of Student Engagement (NSSE), which asks questions about your 

college experience that will be used to improve undergraduate education at XXXXX 

University.  

The survey is available at: 

http://nssesurvey.org/{loginid}/{contact}  

For help with logging into the survey or to find answers to a variety of other questions, 

please go to: https://nssesurvey.org/contact/{loginid}/{contact}. More information about 

NSSE is at http://www.nsse.iub.edu.  

The success of this important initiative depends on students like you, and I hope you will 

complete the survey as soon as possible. 

Thank you for your help and good luck with your studies. 

Sincerely, 

VP, Community and Student Affairs 
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Appendix F 

Research Site Human Subjects Research IRB Policy 

The University encourages all types of research.  All research, both sponsored and non-

sponsored, involving human subjects must be conducted using basic ethical principles. 

These principles include respect for persons, beneficence, and justice.  The Institutional 

Review Board (IRB) policy is intended to ensure compliance with The Department of 

Health and Human Services, Protection of Human Subjects (45 CFR 46.101-.409), the 

Common Federal Rule (56 Fed. Reg 28004) as well as to protect the rights, privacy and 

well-being of individuals involved in human subjects research. 

This policy (PS1180) applies to all professors, researchers, students who engage 

in human subject research.  Researchers working through an accrediting educational 

institution with an established human subjects policy may submit a copy of the 

institution’s application and support documents in lieu of completing the application. 

All human subject research must be reviewed by the Dean’s Council before 

initiation of a project. The Dean’s Council is responsible for monitoring the ethical nature 

of human subject experimentation at the University using 45 CFR 46 and the Common 

Federal Rule. Further, this Council has the authority to approve, approve conditionally, 

require modifications to, or disapprove any request to use University students, faculty and 

staff as research subjects. 

The University will strictly follow the definitions for human subject protection 

found in Article 102 of the Common Federal Rule. Research means a systematic 

investigation, including research development, testing and evaluation, designed to 

develop or contribute to generalized knowledge. A human subject is a living individual 
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about whom an investigator, whether professional or student, conducting research obtains 

(1) data through intervention or interaction with the individual or (2) identifiable private 

information. 

Every research project involving human subjects requires review by the Dean’s 

Council. This review begins by securing a Research Approval Request Form (attached). 

This form is to be submitted to the University at least one month prior to the anticipated 

beginning date of the research.  The IRB will not approve a research project retroactively.  

All projects must obtain approval prior to any research being initiated. 

A signed copy of the form will be returned to the researcher following a meeting 

of the Dean’s Council. In some cases, the researcher may also need to seek approval from 

other participants and their institutional review boards. No data can be collected until 

approval is obtained from the Dean’s Council.  All approved Doctoral research, pre-PhD 

assignments, and Corporate research projects by University students are reviewed by an 

outside third-party review board. 

To determine whether or not IRB review is required, the first step is to determine 

whether or not the study is research.  The next step is to determine whether or not the 

study involves human subjects.  Some projects that may require careful consideration for 

this type of determination include: oral histories, case studies, quality improvement 

studies, etc.  See below for the regulatory definitions of research and of human subjects.  

Research:  a systematic investigation, including research development, testing and 

evaluation, designed to develop or contribute to generalizable knowledge. Activities 

which meet this definition constitute research for purposes of this policy, whether or not 



EFFECT OF MEMBERSHIP IN AN ONLINE COHORT MAJOR  141 

they are conducted or supported under a program which is considered research for other 

purposes.   

Human subject:  a living individual about whom an investigator (whether 

professional or student) conducting research obtains 

(1) Data through intervention or interaction with the individual, OR 

(2) Identifiable private information 

Intervention includes both physical procedures by which data are gathered (for 

example, venipuncture) and manipulations of the subject or the subject's environment that 

are performed for research purposes.  Interaction includes communication or 

interpersonal contact between investigator and subject.   

Identifiable private information includes information about behavior that occurs 

in a context in which an individual can reasonably expect that no observation or 

recording is taking place, and information which has been provided for specific purposes 

by an individual and which the individual can reasonably expect will not be made public 

(for example, a medical record). Private information must be individually identifiable 

(i.e., the identity of the subject is or may readily be ascertained by the investigator or 

associated with the information) in order for obtaining the information to constitute 

research involving human subjects.   

The Office for Human Research Protections (OHRP) provides the following 

graphic aids as a guide for institutional review boards (IRBs), investigators, and others 

who decide if an activity is research involving human subjects that must be reviewed by 

an IRB under the requirements of the U.S. Department of Health and Human Services 

(HHS) regulations at 45 CFR part 46. 
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Appendix G 

Multiple Regression Assumption Testing: Linear Relationship 

 

Note:  Q-Q Plot to test for linear relationship between the variables.  CL=Collaborative 

Learning, DD=Discussions with Diverse Others, ET=Effective Teaching Practices, 

HO=Higher-Order Learning, LS=Learning Strategies, QI=Quality of Interactions, 

QR=Quantitative Reasoning, RI=Reflective and Integrative Learning, SE=Supportive 

Environment, SF=Student-Faculty Interaction. 

http://nsse.indiana.edu/html/engagement_indicators.cfm#a6
http://nsse.indiana.edu/html/engagement_indicators.cfm#a8
http://nsse.indiana.edu/html/engagement_indicators.cfm#a1
http://nsse.indiana.edu/html/engagement_indicators.cfm#a3
http://nsse.indiana.edu/html/engagement_indicators.cfm#a9
http://nsse.indiana.edu/html/engagement_indicators.cfm#a4
http://nsse.indiana.edu/html/engagement_indicators.cfm#a2
http://nsse.indiana.edu/html/engagement_indicators.cfm#a10
http://nsse.indiana.edu/html/engagement_indicators.cfm#a10
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Appendix H 

Multiple Regression Assumption Testing: Normally Distributed Errors  

 

 

 

Note:  Distribution Plot of Standardized Residuals.  CL=Collaborative Learning, 

DD=Discussions with Diverse Others, ET=Effective Teaching Practices, HO=Higher-

Order Learning, LS=Learning Strategies, QI=Quality of Interactions, QR=Quantitative 

Reasoning, RI=Reflective and Integrative Learning, SE=Supportive Environment, 

SF=Student-Faculty Interaction. 

http://nsse.indiana.edu/html/engagement_indicators.cfm#a6
http://nsse.indiana.edu/html/engagement_indicators.cfm#a8
http://nsse.indiana.edu/html/engagement_indicators.cfm#a1
http://nsse.indiana.edu/html/engagement_indicators.cfm#a1
http://nsse.indiana.edu/html/engagement_indicators.cfm#a3
http://nsse.indiana.edu/html/engagement_indicators.cfm#a9
http://nsse.indiana.edu/html/engagement_indicators.cfm#a4
http://nsse.indiana.edu/html/engagement_indicators.cfm#a4
http://nsse.indiana.edu/html/engagement_indicators.cfm#a2
http://nsse.indiana.edu/html/engagement_indicators.cfm#a10
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Note:  P-P (Probability-Probability) Plot.  CL=Collaborative Learning, DD=Discussions 

with Diverse Others, ET=Effective Teaching Practices, HO=Higher-Order Learning, 

LS=Learning Strategies, QI=Quality of Interactions, QR=Quantitative Reasoning, 

RI=Reflective and Integrative Learning, SE=Supportive Environment, SF=Student-

Faculty Interaction. 

 

  

http://nsse.indiana.edu/html/engagement_indicators.cfm#a6
http://nsse.indiana.edu/html/engagement_indicators.cfm#a6
http://nsse.indiana.edu/html/engagement_indicators.cfm#a8
http://nsse.indiana.edu/html/engagement_indicators.cfm#a1
http://nsse.indiana.edu/html/engagement_indicators.cfm#a3
http://nsse.indiana.edu/html/engagement_indicators.cfm#a9
http://nsse.indiana.edu/html/engagement_indicators.cfm#a4
http://nsse.indiana.edu/html/engagement_indicators.cfm#a2
http://nsse.indiana.edu/html/engagement_indicators.cfm#a10
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Appendix I 

Multiple Regression Assumption Testing: Homoscedasticity 

 
 

Note:  Plot of standard residuals against standard predicted values.  CL=Collaborative 

Learning, DD=Discussions with Diverse Others, ET=Effective Teaching Practices, 

HO=Higher-Order Learning, LS=Learning Strategies, QI=Quality of Interactions, 

QR=Quantitative Reasoning, RI=Reflective and Integrative Learning, SE=Supportive 

Environment, SF=Student-Faculty Interaction. 

http://nsse.indiana.edu/html/engagement_indicators.cfm#a6
http://nsse.indiana.edu/html/engagement_indicators.cfm#a8
http://nsse.indiana.edu/html/engagement_indicators.cfm#a1
http://nsse.indiana.edu/html/engagement_indicators.cfm#a3
http://nsse.indiana.edu/html/engagement_indicators.cfm#a9
http://nsse.indiana.edu/html/engagement_indicators.cfm#a4
http://nsse.indiana.edu/html/engagement_indicators.cfm#a2
http://nsse.indiana.edu/html/engagement_indicators.cfm#a10
http://nsse.indiana.edu/html/engagement_indicators.cfm#a10
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Appendix J 

Multiple Regression Assumption Testing: Multicollinearity 

 

Higher-Order Learning – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.268 7 1.060 

Age 1.117 1 1.057 

Diversity 1.148 4 1.017 

Gender 1.329 1 1.153 

In Cohort 1.525 1 1.235 

Is Pell-Eligible 1.080 1 1.039 

Transfer-in GPA 1.067 1 1.033 

 

 

Reflective and Integrative Learning – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.218 7 1.059 

Age 1.122 1 1.059 

Diversity 1.151 4 1.018 

Gender 1.330 1 1.153 

In Cohort 1.503 1 1.226 

Is Pell-Eligible 1.075 1 1.037 

Transfer-in GPA 1.064 1 1.032 

 

 

Learning Strategies – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.341 7 1.063 

Age 1.113 1 1.055 

Diversity 1.167 4 1.019 

Gender 1.352 1 1.163 

In Cohort 1.542 1 1.242 

Is Pell-Eligible 1.090 1 1.044 

Transfer-in GPA 1.064 1 1.032 
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Quantitative Reasoning – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.280 7 1.061 

Age 1.108 1 1.053 

Diversity 1.152 4 1.018 

Gender 1.339 1 1.157 

In Cohort 1.537 1 1.240 

Is Pell-Eligible 1.071 1 1.035 

Transfer-in GPA 1.064 1 1.032 

 

 

Collaborative Learning – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.248 7 1.060 

Age 1.133 1 1.065 

Diversity 1.165 4 1.019 

Gender 1.345 1 1.160 

In Cohort 1.488 1 1.220 

Is Pell-Eligible 1.097 1 1.048 

Transfer-in GPA 1.067 1 1.033 

 

 

Discussions with Diverse Others – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.374 7 1.064 

Age 1.124 1 1.060 

Diversity 1.160 4 1.019 

Gender 1.359 1 1.166 

In Cohort 1.559 1 1.249 

Is Pell-Eligible 1.080 1 1.039 

Transfer-in GPA 1.069 1 1.034 

 

 

Student-Faculty Interaction – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.252 7 1.060 

Age 1.118 1 1.058 

Diversity 1.149 4 1.017 

Gender 1.351 1 1.162 

In Cohort 1.510 1 1.229 

Is Pell-Eligible 1.076 1 1.037 

Transfer-in GPA 1.067 1 1.033 
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Effective Teaching Practices – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.293 7 1.061 

Age 1.115 1 1.056 

Diversity 1.142 4 1.017 

Gender 1.346 1 1.160 

In Cohort 1.544 1 1.242 

Is Pell-Eligible 1.072 1 1.035 

Transfer-in GPA 1.065 1 1.032 

 

 

Quality of Interactions – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.392 7 1.064 

Age 1.119 1 1.058 

Diversity 1.237 4 1.027 

Gender 1.389 1 1.178 

In Cohort 1.514 1 1.230 

Is Pell-Eligible 1.103 1 1.050 

Transfer-in GPA 1.071 1 1.035 

 

 

Supportive Environment – GVIF Table 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.356 7 1.063 

Age 1.123 1 1.059 

In Cohort 1.142 1 1.017 

Diversity 1.339 4 1.157 

Gender 1.553 1 1.246 

Is Pell-Eligible 1.071 1 1.035 

Transfer GPA 1.079 1 1.039 
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Appendix K 

Logistic Regression Assumption Testing: Multicollinearity 

 

2013/2015 NSSE - GVIF Table 

 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 2.566 7 1.070 

Age 1.110 1 1.053 

Diversity 1.168 4 1.020 

Gender 1.263 1 1.124 

In Cohort 1.734 1 1.317 

Is Pell-Eligible 1.098 1 1.048 

Transfer-in GPA 1.068 1 1.034 

 

 

 

2005-2012 - GVIF Table 

 

 GVIF DF 𝐺𝑉𝐼𝐹1/(2𝑑𝑓) 

Academic Discipline 1.729 8 1.035 

Age 1.055 1 1.027 

Diversity 1.070 4 1.009 

Gender 1.229 1 1.109 

In Cohort 1.333 1 1.155 

Is Pell-Eligible 1.095 1 1.047 

 


