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ABSTRACT

Author:   Jonathan Sweet 

Title:     Predicting Undergraduate Student Course Success in a  

Lecture Capture Quantitative Methods Course 

Institution:    Florida Atlantic University 

Dissertation Advisor:   Dr. Michael DeDonno 

Year:     2018 

 
The purpose of this study was to develop a methodological approach using 

secondary data that researchers, faculty, and staff can utilize to assess student course 

performance and to identify the input and course environment factors that best predict 

student course success in an undergraduate lecture capture quantitative methods course. 

Using Astin and antonio (2012)’s Input Environment and Outcome (IEO) Model as a 

framework, this quantitative study examined both input variables that students bring to a 

course as well as the course environment factors that students experience in the course. 

Three secondary data sources were utilized and analyzed using descriptive and multi-

variate statistics. 

The findings revealed that students with higher levels of student course 

engagement and academic self-concept were more likely to achieve student course 

success in this lecture capture quantitative methods course.  In addition, prior University 
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GPA along with live-class attendance, discussion board posts, and course quiz and exam 

scores were the strongest predictors of student course success.  

The largest implication from this study was the methodological approach 

developed to identify factors that predicted student course success.  This approach can be 

used to help faculty identify course-embedded measures for assessment as well as 

develop Keys for Success to help future students succeed in difficult courses.  While this 

study added significantly to the limited research on lecture capture courses, future 

research should further explore qualitative aspects of the course, such as motivation and 

student video-viewing behaviors, as well as additional impacts on physical attendance in 

lecture capture courses. 
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CHAPTER 1. INTRODUCTION

Since the launch of the Internet in 1969, today’s educational landscape has 

drastically changed.  What was once limited to the walls of a physical classroom, 

education and learning on any subject can now take place anytime and anywhere due to 

the continued advances in technology and the Internet of Things, where everyday objects 

have networking capabilities to send and receive data (O’Leary, O’Leary, & O’Leary, 

2017).  As a result of these technological improvements, more and more postsecondary 

education courses are now being offered in distance learning and e-learning formats, with 

enrollment in these courses continuing to grow at a consistent rate (Allen, Seaman, 

Poulin, & Straut, 2016).  The U.S. Department of Education reports that, as of Fall 2014, 

approximately 28% of all students enrolled at a degree-granting postsecondary institution 

were registered in at least one distance education course; up two percent from Fall 2013 

(United States Department of Education, 2016).  

However, while enrollment in distance learning courses may be on the rise, one 

growing concern for distance education courses is higher course attrition rates relative to 

traditional face to face traditional courses (Carr, 2000; Lynch, 2001; Xu & Jaggars, 

2011).  Quantitative courses, which are courses that “must have either quantitative 

(numerical, geometric) or formal (deductive, probabilistic) reasoning as part of its 

primary subject matter” (Simon Frasier University, n.d.), are often the prime culprits for 

the high attrition rates, especially when these types of courses are offered in a distance-

learning format, as most students generally struggle with these courses due to the 
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computational-complexity inherently engrained into the fabric of the course (Brookshire 

& Palocsay, 2005; Stevens & Zhu, 2015; Yousef, 2011).  While the attrition in these 

distance learning quantitative courses are clearly a cause for concern, not every student 

enrolled in these courses is pre-destined for failure.  On the contrary, some students, 

despite all odds, are able to do quite well in these distance learning quantitative courses 

and achieve student course success, by completing the course with the final letter grade 

of a C or higher (Terry, Macy, Clark, and Sanders, 2015).  For the purpose of this study, 

the definition of student course success is defined as when a student “stays enrolled in a 

course after the course census date (i.e., the end of the 2nd week of the classes) and 

completes the course with an A to C grade at the end of the semester” (Yen & Liu, 2009, 

p. 351).   

Given this disparity between students who achieve course success and those who 

do not, one general question should come to mind: What are the factors that cause 

students to succeed in these distance learning quantitative courses?  Do the students who 

achieve student course success have stronger educational performance in prior courses or 

are their engagement and involvement levels in the course simply higher than those who 

did not achieve student course success?  These questions undergird the purpose of this 

study, which was to develop a methodological approach using secondary data that 

researchers, faculty, and staff can utilize to assess student course performance and to 

identify the input and course environment factors that best predict student course success 

in an undergraduate lecture capture quantitative methods course. 

Chapter 1 of this study seeks to provide the reader with an introduction to this 

quantitative study on predicting undergraduate student course success in a lecture capture 
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quantitative methods course.  The chapter begins by covering the background information 

on the current state and future direction of distance learning courses as well as the 

problem these distance learning courses can pose for students taking quantitative business 

courses in this mode of instruction.  Next, the purpose of this study will be presented 

along with the research questions that will be used to guide this study and the overall 

significance of this study.  The theoretical and conceptual frameworks will then be 

presented in order to provide the lens through which the researcher views their study 

(Roberts, 2010).  Lastly, the definitions used in this study will be presented and 

operationally defined and a brief chapter summary of the entire chapter will be provided.  

Background of the Problem 

According to the U.S. Department of Education, as of the fall 2014 semester 

(most recent year available), approximately 28% of all students enrolled at a degree-

granting postsecondary institution (4.8 million) were enrolled in at least one distance 

education course; an increase of 1.8% since the fall 2013 semester (Allen et al., 2016; 

United States Department of Education, 2016).  Furthermore, over 66% of these students 

took their distance learning course at a public institution (Allen et al., 2016). Based on 

these numbers, distance learning courses are becoming a common mode of instruction 

choice for most of today’s undergraduate students.  This should come as no surprise since 

most public universities are relying more and more on distance education courses to help 

offset their lack of physical space on campus and meet their growing enrollment demands 

(Allen et al., 2016; Cocciolo, 2010; Riddle, Souter, & Keppell, 2012). 

One mode of distance education course that is becoming popular in recent years is 

lecture capture (Bosshardt & Chiang, 2016).  Lecture capture courses are distance 
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learning courses where all aspects of a live lecture (audio and video) are recorded and 

made available to students in a digital format that can either be streamed-live online 

during the live-lecture or viewed online at a later date (Educause, 2008).  DeGary Weis, 

CEO of Sonic Foundry, one of the largest lecture capture service providers in the country, 

mentioned that “today’s students are demanding lecture capture, and faculty must 

embrace video technology in their classrooms to stay relevant and competitive” (Wise, 

2015, para. 9).  At a particular State University in the southeast, the lecture capture mode 

of instruction was first introduced in the College of Business during the Summer 2011 

semester, and as of 2016, 14 business courses are now offered in this format with 

enrollment capacities of up to 700 students in certain sections (State University, 2016).  

However, while the amount of interest and number of course offerings for distance 

learning courses may be on the rise, one issue that is a cause for concern for these 

distance learning courses is student attrition rates.  

Statement of the Problem 

Xu and Jaggars (2011) researched over 50,000 community college students found 

that undergraduate students who took courses in a distance learning format were more 

likely to withdraw or fail than students who took the same courses in a traditional mode 

of instruction.  Lynch (2001) echoes this point and noted in her study (p.1), student 

withdrawal rates ranged from 35% to 50% for students taking an online course versus a 

14% withdrawal rate for students taking that same course face to face.  Lastly, Carr 

(2000) also found that while course completion rates tend to vary from institution to 

institution, most administrators across multiple institutions agreed that “course-
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completion rates are often 10 to 20 percentage points higher in traditional courses than in 

distance offerings” (p. A39). 

One particular subject area where students often struggle is in quantitative 

courses, particularly in business schools where students take several quantitative courses 

as a part of their degree program.  Multiple studies have found that students historically 

consider their quantitative courses to be the most difficult courses they take in their 

business degree program (Brookshire & Palocsay, 2005; Mukherjee, 2000; Yousef, 

2011).  In addition, Mukherjee (2000) mentions how students not only find the material 

in these quantitative courses hard to understand, they also come into these courses with 

preconceived negative perceptions about the course based on stories told to them by their 

peers; often causing the students to have little motivation to put effort into doing well in 

the course.  Lastly, the mode of instruction for these quantitative courses is also adding to 

the student attrition problem.  Stevens and Zhu (2015) found that students enrolled in an 

online quantitative course on average scored a half a letter grade lower than students 

taking the same course with the same instructor in a face to face section of the course.  

At a particular state university in the southeast, Quantitative Methods in 

Administration (QMB) is a core business courses that all business majors (except for 

economics) are required to take to complete their degree (State University, 2016).  In 

order to register for the course, students must first satisfy the prerequisite course 

requirements of completing introduction to statistics and methods of calculus with a final 

grade of a 73 C or higher (State University, 2016).  Next, students must be fully admitted 

into the university’s college of business (no longer pre-business) and have either a junior 

or senior standing at the university (State University, 2016).  
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In regard to student performance in this particular course, past data have shown 

that about 30% of students who take QMB at this State University earn either a D, an F, 

or withdrawal from the course regardless of the mode of instruction (Davis, 2009).  

Recent data also show that in the Fall 2015 lecture capture section of QMB 3600 at this 

State University, approximately 17% of the 359 students enrolled in the course withdrew 

from the course on or before the university withdrawal date.  In addition, of the 298 

students remaining in the course, just under 20% of the students did not pass the course 

with a final letter grade of a C or higher. Furthermore, since QMB 3600 is a prerequisite 

to additional core business courses, if a student does not pass QMB 3600 with a C or 

higher, they are often delayed in completing future upper-division core business courses, 

which can negatively impact a student’s likelihood to graduate on time.   

Study Purpose 

 The purpose of this study was to develop a methodological approach using 

secondary data that researchers, faculty, and staff can utilize to assess student course 

performance and to identify the input and course environment factors that best predict 

student course success in an undergraduate lecture capture quantitative methods course.  

In order to accomplish this purpose, seven research questions along with six null 

hypotheses were created for this quantitative non-experimental ex-post facto study.  

Research Questions and Hypotheses 

This research study was designed to answer the following research questions and 

test the following null hypotheses:  
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1. What are the enrollment and performance outcomes and background 

characteristics of students in an undergraduate lecture capture quantitative 

methods course? 

2. Is there a statistically significant difference in total scores from the Student 

Course Engagement Questionnaire (SCEQ) between students who achieved 

student course success and students who did not achieve student course 

success? 

• H01: There is no statistically significant difference in total scores from 

the Student Course Engagement Questionnaire (SCEQ) between 

students who achieved student course success and students who did 

not achieve student course success. 

3. Is there a statistically significant difference in subscale scores from the 

Student Course Engagement Questionnaire (SCEQ) between students who 

achieved student course success and students who did not achieve student 

course success? 

• H02: There is no statistically significant difference in subscale scores 

from the Student Course Engagement Questionnaire (SCEQ) between 

students who achieved student course success and students who did 

not achieve student course success. 

4. Is there a statistically significant difference in total scores from the Academic 

Self-Concept Scale-Short Form (ASCS-SF) between students who achieved 

student course success and students who did not achieve student course 

success? 
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• H03: There is no statistically significant difference in total scores from 

the Academic Self-Concept Scale-Short Form (ASCS-SF) between 

students who achieved student course success and students who did 

not achieve student course success 

5. How do input factors that students bring to the course predict student final 

course GPA grades in an undergraduate lecture capture quantitative methods 

course? 

• H04: Input factors that students bring to the course do not predict 

student final course GPA grades in an undergraduate lecture capture 

quantitative methods course 

6. How do course environment factors that the students experience during the 

course predict student final course GPA grade in an undergraduate lecture 

capture quantitative methods course? 

• H05: Course environment factors that the students experience during 

the course do not predict student final course GPA grade in an 

undergraduate lecture capture quantitative methods course. 

7. How do both input factors that students bring to the course and course 

environment factors that the students experience during the course predict 

student final course GPA grades in an undergraduate lecture capture 

quantitative methods course? 

• H06: Both input factors that students bring to the course and course 

environment factors that the students experience during the course do 
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not predict student final course GPA grades in an undergraduate 

lecture capture quantitative methods course. 

Methodology 

 A quantitative non-experimental ex post facto design using secondary data was 

used to answer the seven research questions presented in this study. The location where 

this study took place was at a public, four-year coeducational doctoral degree-granting 

state university in the southeast.  The target population for this study was all 652 

undergraduate students enrolled in a quantitative business course titled: Quantitative 

Methods in Administration (QMB) during the Fall 2016 semester.  The sample chosen for 

this study was all undergraduate students enrolled in the lecture capture section of QMB.  

The unit of analysis for this study was individual students since secondary student data 

was collected on each student who agrees to participate in this study.  Human subjects 

research approval was sought from the University Institutional Review Board (IRB) and 

received on February 15th, 2017 and August 3rd, 2017.  A copy of the initial IRB 

Approval Letter and the IRB Amendment Approval Letter are provided in Appendix A.  

This study used secondary data on the students from the Fall 2016 lecture capture 

section of QMB from three sources. The first source was student data from the Fall 2016 

lecture capture QMB 3600 course learning management systems (LMS) page.  The 

second source was student data from the university’s registrar and office of institutional 

effectiveness and analysis (IEA).  The third and final source was student data from the 

university’s center for learning and student success (CLASS).  The secondary student 

data from the course LMS page contained the student’s course grades on exams, quizzes 

and assignments, lecture/office attendance, online video views, discussion board posts as 
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well as results from the Student Course Engagement Questionnaire (SCEQ) and the 

Academic Self-Concept Scale-Short Form (ASCS-SF), which the instructor of the course 

administered during the semester.  The secondary student data from the university 

registrar contained the student’s gender, race/ethnicity, major, university standing, final 

grade in STA 2023, final grade in MAC 2233, overall university GPA, and SAT/ACT 

score.  Lastly, the secondary student data from the university CLASS office contained the 

student’s attendance for all Supplemental Instruction (SI) sessions, tutoring sessions, and 

e-tutoring sessions for QMB 3600.  

The data for this study were analyzed using descriptive, multivariate, and 

inferential statistics.  The results of the analyses of the data from these four sources can 

be used to make generalizations about future undergraduate students enrolled in a lecture 

capture section of a quantitative business course as well as to make implications for other 

undergraduate students enrolled in quantitative lecture capture courses at other 

institutions in the region. 

Conceptual Framework 

 The conceptual framework used for this study was Astin and antonio’s (2012) 

Input-Environment-Outcome (I-E-O) Assessment Model. Building upon the work of 

Astin & Astin (1992), the goal of Astin & antonio’s (2012) I-E-O model is to understand 

the effect the environment (student’s experience in an educational program) has on a 

student’s outcome (course success/failure, graduation, etc.) after controlling for the 

student’s input characteristics (Prior experience, background, etc.) that they bring with 

them to a course.  Since one part of the purpose of this study was to identify the input and 

course environment factors that best predict student course success in an undergraduate 
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lecture capture quantitative methods course, Astin & antonio’s (2012) I-E-O model is an 

appropriate fit because their model focuses the three factors of input, environment, and 

outcome.  Lastly, in regard to data analysis, the I-E-O model’s framework works well 

with both descriptive and causal analyses, which was appropriate for this study, since 

both descriptive analyses (descriptive statistics and cross-tabulations) and causal analyses 

(regression) as well as inferential statistics will be used by the researcher in the data 

analysis portion of this study.  An adaptation of the I-E-O model using the variables 

included in this study was created to help conceptualize this study (See Figure 1).  

Theoretical Perspective 

Using the I-E-O model to help conceptualize the variables of this study, the next 

step was to identify theories that helped explain how and why these variables may or may 

not interact with each other.  Creswell (2014) suggests that quantitative researchers 

should not only use theory to help explain the interaction or lack of interaction between 

the variables in this study but should also use theory to help develop research questions 

and hypotheses that seek to test the merits of that theory.  Therefore, the two major 

theories used to help explain this study’s outcome of student course success are the 

theory of student course engagement and the theory of academic self-concept.  Each of 

these theories will be explained in greater detail in the paragraphs below.  

Student Course Engagement  

Traditional student engagement theorists, such as Alexander Astin with his 

seminal pieces on student involvement (Astin, 1975; Astin, 1984), and even more modern 

theorist, such as George Kuh with his focus on high-impact practices (Kuh, 2007; Kuh, 

Cruce, Shoup, Kinzie, & Gonyea, 2008), view student engagement from more of a 
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macro-level perspective by focusing on the bigger picture of how student’s participation 

in key activities both inside and outside the classroom can often result in positive 

outcomes for the students in terms of academic performance and persistence. 

However, while this holistic approach to viewing student engagement is 

important, when examining student engagement at the course level, this holistic view 

tends to be too overarching and broad in focus.  To address this dilemma, the theory of 

student course engagement was used in place of the general theory of student engagement 

as the theoretical framework for this study to help target the focus of this study on what 

takes place at the specific course level.  Going beyond the broad reach of the general 

theory of student engagement, student course engagement focuses more specifically on 

the “micro level” of student engagement and how student’s participation in key activities 

within a course can lead to positive educational outcomes, such as student course success 

(Handelsman, Briggs, Sullivan, & Towler, 2005, p. 185).  In order to test this theory of 

student course engagement, the Student Course Engagement Questionnaire (SCEQ) was 

used in this study to help measure and quantify the level of student course engagement 

for students in this lecture capture quantitative business course.  The results of this 

questionnaire was used to test this theory of student course engagement and to determine 

if higher levels of student engagement truly lead to positive educational outcomes.  

Academic Self-Concept  

Academic self-concept is one of the key principle components of general self-

concept, which the overall perception a person has about him or herself (Brookover, 

Thomas, & Paterson, 1964; Shavelson, Hubner, & Stanton, 1976).  Academic  
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Figure 1. Conceptual Framework based on Astin & antonio's (2012) Input-Environment-Output (IEO) Model.
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self-concept goes beyond a person’s overall perception by focusing on an “individuals’ 

knowledge and perceptions about themselves in achievement situations” (Bong & 

Skaalvik, 2003, p. 6).  Several studies have found academic self-concept to be a key 

predictor of academic and non-academic performance in college students (Albert & 

Dahling, 2016; Choi, 2005; Guay, Larose, & Boivin, 2004; Kobal & Musek, 2001; 

Marsh, 2007; Marsh & Seaton, 2013).  To test this theory of academic self-concept, the 

Academic Self-Concept Scale-Short Form (ASCS-SF) was used to help measure and 

assess the level of academic self-concept in students enrolled in this lecture capture 

quantitative business course.  The results of this scale were used to test this theory of 

academic self-concept and to determine if high levels of academic self-concept was a key 

predictor of academic performance in this lecture capture course.  

Significance 

This study is significant for two reasons.  First, this study will advance a 

methodological approach that will inform faculty and researchers on how to predict 

student course success in quantitative lecture capture courses using secondary data.  Most 

of today’s faculty have access to the types of secondary data that will be used in this 

study.  However, while they may have access, they may not necessarily have an approach 

to follow to make meaning of this data.  By providing a methodological approach to 

analyze the secondary data, this study will help provide faculty and researchers with a 

procedural process for predicting student course success and analyzing student outcomes 

in a lecture capture quantitative business course.   

Second, this study was significant because the results of this study can help 

inform faculty, administrators, and academic advisors with valuable insight on key course 
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success factors that can be used to help improve course and program retention as well as 

graduation rates.  These insights can be used to help shape future curriculum policy and 

allow procedures to be put in place to help promote these factors among students prior to 

them taking these courses.  

Definitions 

The following list of terms and associated definitions have been provided below 

in order to help the reader better understand the topics discussed in this paper.  

Actively-Enrolled - A student who stays enrolled in a course after the university 

withdrawal date. 

Academic Self-Concept – “An individuals’ knowledge and perceptions about 

themselves in achievement situations” (Bong & Skaalvik, 2003, p. 6). 

Academic Success – “Academic achievement, engagement in educationally 

purposeful activities, satisfaction, acquisition of desired knowledge, skills and 

competencies, persistence, attainment of educational objectives, and post-college 

performance” (Kuh, Kinzie, Buckley, Bridges, & Hayek, 2006, p. 7). 

Course Environment Factors – Factors that students experience during the course 

such as attendance, quizzes, exams, etc.  

Course Failure - The completion of an undergraduate business course with a 

letter grade of a “C-” or lower (State University, 2016).  

Course Success - “Staying enrolled in a course after the course census date (i.e., 

the end of the 2nd week of the classes) and completing the course with an A to C grade at 

the end of the semester” (Yen & Liu, 2009, p. 351).   
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Disengagement – “A variety of behaviors that students should be doing in school, 

but are not. This includes failing to pay attention, complete homework assignments, and 

attend classes regularly” (Shernoff, 2013, p. 47). 

Distance Education - “Education that uses one or more technologies to deliver 

instruction to students who are separated from the instructor and to support regular and 

substantive interaction between the students and the instructor synchronously or 

asynchronously” (United States Department of Education, 2015, para. 21). 

Input Factors - Factors that students bring with them into the course such as 

gender, race/ethnicity, University GPA, etc.  

Lecture Capture - “The capturing of some or all elements of a live lecture in 

digital format” (Newton, Tucker, Dawson, & Currie, 2014, p. 32).  

QMB 3600 - a core business course that provides students with an “introduction to 

basic mathematical and statistical methods and models, as well as their software 

applications for solving business problems and/or making decisions” (State University, 

2016). 

Quantitative course –  a course that has “either quantitative (numerical, 

geometric) or formal (deductive, probabilistic) reasoning as part of its primary subject 

matter, or make substantial use of such reasoning in practical problem solving, critical 

evaluation, or analysis” (Simon Frasier University, n.d.). 

Student Course Engagement – Student participation in key activities within a 

course that can lead to positive educational outcomes, such as student course success 

(Handelsman et al., 2005). 
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Student Engagement – “The time and energy students devote to educationally 

sound activities inside and outside of the classroom, and the policies and practices that 

institutions use to induce students to take part in these activities” (Kuh, 2003, p. 25) 

Chapter Summary 

 Enrollment in distance learning courses is on the rise at most four-year 

postsecondary institutions as administrator’s look to distance learning courses as their 

medium for expanding the university’s educational reach and for targeting both 

traditional and non-traditional students (Nashash & Gunn, 2013; Watt et al., 2014).  One 

form of distance learning course that is becoming popular is lecture capture, which is a 

mode of instruction that records a video of a professor’s live lecture and makes that video 

available for students online to watch online, at anytime and anywhere.  However, while 

distance learning courses may be on the rise, attrition in these courses is a growing 

concern, especially in quantitative business courses.  Therefore, the purpose of this study 

was to develop a methodological approach using secondary data that researchers, faculty, 

and staff can utilize to assess student course performance and to identify the input and 

course environment factors that best predict student course success in an undergraduate 

lecture capture quantitative methods course.  

 In order to accomplish this purpose, seven research questions along with six null 

hypotheses were proposed for this quantitative non-experimental ex-post facto study.  

The data used to analyze these questions will come from four data sources:  The course 

LMS page, the university’s registrar, the Student Course Engagement Questionnaire 

(SCEQ), and the Academic Self-Concept Scale-Short Form (ASCS-SF).  This study took 

place at a public, four-year coeducational doctoral degree-granting university in the 
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southeast.  The target population included all undergraduate students enrolled in a 

quantitative business course titled: Quantitative Methods in Administration (QMB 3600) 

at a particular State University in the southeast.  The sample chosen for the focus of this 

study was all students enrolled in the lecture capture section of QMB 3600.  The unit of 

analysis for this study was individual students since secondary student data will be 

collected on each student who agrees to participate in this study. 

The conceptual framework that was chosen to help conceptualize this study was 

Astin’s IEO model.  In addition, the two theories that provide the theoretical perspective 

to help guide the design and data analysis of this study are the theory of student course 

engagement (Handelsman et al., 2005) and the theory of academic self-concept 

(Brookover et al., 1964; Shavelson et al., 1976).  Lastly, this study was significant 

because the results will not only provide faculty with a methodology for assessing student 

performance in a lecture capture course but it will also provide faculty, administrators, 

and academic advisors with insight on key course success factors that can be used to help 

improve course and program retention as well as university graduation rates. 

The next two chapters, chapters two and chapter three, will cover the literature 

review and methodology of this study, respectively.  Chapter two, the literature review, 

will provide a concise summary of past and present research on theoretical constructs of 

this study including the history of distance learning, key student outcomes, input factors, 

course environment factors, and the theoretical perspective.  Chapter three, the 

methodology of this study, will discuss the proposed research design, data collection, and 

data analysis process followed in this study. 
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CHAPTER 2. REVIEW OF THE LITERATURE

This chapter will provide a review of the literature relevant to this study.  The 

chapter begins by providing a brief historical overview of distance learning and how 

distance learning has evolved as a result of improvements in technology.  Next, a 

literature map will be discussed to help the reader navigate the key theoretical constructs 

of this study.  In addition, some key student outcomes will be discussed including student 

academic success, course success, and attrition.  Then, both the input and course 

environment factors frequently used in the literature predictors of key student outcomes 

will be explained in further detail.  In addition, the two theoretical perspectives on student 

course engagement and academic self-concept will be presented.  Lastly, a summary of 

the entire chapter will be provided.  

Brief Historical Overview of Distance Learning 

Online education is often seen as the flagship mode of instruction for distance 

learning in the 21st century but this was not always the case.  Centuries before the 

development of the internet, distance learning was taking place using the forms of 

technology current to those time periods, such as the mail, radio, and television (Phillips, 

1998).  The following paragraphs will show just how much distance learning has evolved 

over the past centuries and how changes in technology have shaped the very essence of 

distance learning in higher education.  
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Correspondence Courses 

Online education, despite its relatively recent genesis, actually has quite a deep 

history, with its roots stemming back to England in the 1800’s in the form of distance 

learning correspondence courses (Larreamendy-Joerns, & Leinhardt, 2006; Lei & Gupta, 

2010; Phillips, 1998).  Distance learning, by definition, is simply a form of learning 

where the instructor and student are separated by distance (Lei & Gupta, 2010; Ormrod, 

2008; Phillips, 1998; Simonson, Smaldino, Albright, & Zvacek, 2003).  Correspondence 

courses, which are a form of distance learning, are courses where the student and 

instructor interact solely through mail (Caruth, & Caruth, 2013; Holmberg, 1977).  Sir 

Isaac Pitman was the first to initiate distance learning correspondence courses in England 

in 1840 (Bower & Hardy, 2004; Phillips, 1998).  Pittman, who was also the inventor of 

the short hand system, started conducting distance-learning sessions by mailing students 

postcards with assignment instructions written on one side of the card.  The students were 

then required to complete the assignment in shorthand on the other side of the card, and 

mail the completed card back to Pitman for corrections and grading (Bower & Hardy, 

2004; Phillips, 1998).   

 While correspondence courses began overseas in the 1840’s, this new form of 

distance learning would not take effect in the United States until 1873.  In 1873, Anna 

Eliot Ticknor, daughter of Harvard professor George Ticknor and cousin of Harvard 

president Charles Eliot, founded the Society to Encourage Studies at Home (Caruth, & 

Caruth, 2013; Larreamendy-Joerns, & Leinhardt, 2006).  The Society to Encourage 

Studies at Home was established to help women who stayed at home get a modern 

education at their own pace.  The Society would later become one of America’s first 
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correspondence schools with personalized distance learning education courses being 

conducted through the use of the US postal service (Larreamendy-Joerns, & Leinhardt, 

2006).  Not only was the society monumental in developing a new mode of instruction, 

but also it was revolutionary in helping women become more educated. 

 As a result of Anna Ticknor’s new framework for distance learning, other 

universities started to take notice of her correspondence program and began to implement 

their own versions.  William Rainey Harper of the University of Chicago was one of the 

most successful in transforming Anna Ticknor’s fledgling idea.  As the first president of 

the University of Chicago, William Rainey Harper was considered the father of 

correspondence courses in higher education because he was the first to offer 

correspondence courses as course options for degree-seeking college students (Caruth & 

Caruth, 2013).  Harper developed a specific department called the “Department of Home 

Study” dedicated to these home study courses and allowed students to take up to one-

third of their bachelor’s degree courses through correspondence (Larreamendy-Joerns, & 

Leinhardt, 2006, p.574). 

Film and Radio Courses 

Other universities, such as the University of Wisconsin, took notice of Harper’s 

success with correspondence education and began to implement his framework at their 

universities just as Harper did with Anna Ticknor’s original concept (Bower & Hardy, 

2004; Larreamendy-Joerns, & Leinhardt, 2006).  However, as advances in technology 

improved, the mediums for conducting distance learning would also change.  Due to the 

poor reliability, time delays, and cost of the postal service, universities began to 

implement film and radio correspondence courses as substitutes for their correspondence 
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by mail courses.  Film-oriented college courses were very popular in the early 1920’s 

since the courses could be offered at any time without the need of a full-time professor 

(Cohen & Kisker, 2010).  Throughout a good portion of the late 1920’s and early 1930’s, 

almost 200 radio stations in America broadcasted some form of distance education 

material over the airwaves (Bower & Hardy, 2004).  In the 1950’s, instructional 

television was initiated in higher education and was supported by the National Defense 

Education Act of 1958 (Cohen & Kisker, 2010).  After the implementation of 

instructional television, research was conducted to see if there was any difference in the 

amount of information students could learn from television versus traditional instruction.  

Surprisingly enough, researchers found very little difference between the amount of 

information that students learned through instructional television than from traditional 

instruction methods (Cohen & Kisker, 2010). 

The Impact of the Intranet and Internet.  

While the use of radio and television made significant strides in furthering 

distance learning, the developments during the late 19th century of the digital computer, 

networking of technology devices, and the Internet have drastically changed the mode of 

instruction for 21st century learners (Amirault, 2012).  University-wide Intranets, and 

email changed the face of communication in higher education in the mid to late 1970’s by 

establishing a new mode through which instructors, administrators and students could 

communicate (Harasim, 2000).  While the use of the Intranet and email made a large 

impact in higher education communication, the piece of technology that played the 

largest role in shaping distance learning was the implementation of the Internet.  Bower 
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and Hardy (2004) provided a great explanation of just how much the Internet impacted 

distance learning in higher education: 

The Internet has allowed for a variety of asynchronous (two-way communication 

involving a time delay between transmission and receipt) as well as synchronous 

(communication without extended time delay) activities, such as chat sessions and 

online discussions, which can be used to engage learners in student-to-student as 

well as student-to-instructor interactions. (p. 8) 

Fully Online Courses 

When you think of distance learning courses, fully online courses are probably the 

first courses that come to your mind.  By definition, a fully online course is a course 

where “at least 80% of the course content is delivered online” (Allen et al., 2016,  p.7).  

In 1982, Western Behavioral Sciences Institute (WBSI) implemented the first fully online 

course, primarily for executive training (Harasim, 2000). Feenberg (1993) noted that the 

professors teaching the course had to rely largely on “trial and error” as none of them had 

taught an online course or attended an online course since they never existed until that 

point in time (p. 45).  The discoveries made from the WBSI project, such as group 

projects and the use of discussion boards, have helped lay the foundation for today’s 

online courses (Harasim, 2000).  

Fully online courses have come a long way since their first inception at the WBSI 

in 1982.  Online courses are becoming something of a norm for colleges and universities 

(Caruth and Caruth, 2013).  About 28 to 32% of college students now take at least one 

course online each semester (Allen et al., 2016; Riley, 2013).  In addition, several studies 

suggest enrollment in online courses is expected to continue to grow (Allen et al., 2016; 
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Caruth & Caruth, 2013; Lei & Gupta, 2010).  Larreamendy-Joerns, and Leinhardt (2006) 

note that some colleges are even making it a requirement that students enroll in at least 

one online course in an effort to make the students have a more well-rounded college 

experience.  In addition, institutions are also looking to online courses as a way to 

increase revenue in the wake of reduced state funding by expanding its educational reach 

to a new pool of untraditional students, geographically-distance from the physical campus 

(Amirault, 2012; Bower & Hardy, 2004).   

Some colleges and universities are even going further into online education by 

developing fully distinct and separate online school entities.  Some of the earlier adopters 

to this model in the late 90’s were Stanford and Columbia with their creation of Cardean 

University, an “institution devoted to online distance education in business and 

administration and tailored for corporations worldwide” (Larreamendy-Joerns & 

Leinhardt, 2006, p. 570).  Two more recent examples of institutions developing separate 

online entities are Southern New Hampshire University (SNHU) and the University of 

Florida (UF).  SNHU’s college of online and continuing education is devoted solely to 

online courses and it currently serves about 37,000 students (Kolowich, 2014).  The 

online school has been so successful that the university’s president, Paul J. LeBlanc, 

actually wants to develop a model for its online college that puts their traditional college 

out of business (Parry, 2011).  The other emerging example is with the University of 

Florida.  Due to new legislature passed in Florida to improve online education, UF 

received $15 million from the state to start UF Online, one of the country’s “first fully 

accredited public universities in the country to offer complete degrees online” (Nolin, Yi, 
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& Travis, 2013, para.8).  UF Online anticipates having an enrollment of 24,000 students 

and offering 35 fully online degree programs by 2024 (O’Neil, 2014). 

Lecture Capture Courses 

While online courses are still considered the flagship distance learning courses at 

most institutions, some universities are looking for new options to fully online courses in 

the form of a hybrid online model called lecture capture to help solve their educational 

dilemmas (Watt et al., 2014).  By definition, a lecture capture course is a distance 

learning course where “some or all elements of a live lecture” are being captured in a 

digital format (Newton et al., 2014, p. 32).  While many variations of lecture capture exist 

(i.e. audio only, video only, or both), a “fully comprehensive” lecture capture course is a 

course that will “simultaneously record the instructor (audio and video), images on a 

computer and/or document camera, and the audience (audio and video)” (Newton et al., 

2014, p. 32).  Davis, Connolly, and Linfield (2009) as well as Nashash and Gunn (2013) 

noted that lecture capture courses have the potential to change the face of traditional 

courses because of how the courses embrace technology, provide flexibility to students, 

and elevate the immediate need for facilities expansion.  

 While lecture capture courses may have the potential the educational landscape, 

they are still in their infancy stage as less than 10% of universities across the global have 

adopted and implemented full-scale Lecture Capture systems at their university (Newton 

et al., 2014).  However, despite a state of infancy, the amount spent on Lecture Capture 

courses and student benefits from these courses tell another story.  According to Frenkel 

(2012), postsecondary institutions on a global scale spent about $60 to $70 million on 

Lecture Capture courses in 2011 alone.  Overall spending on Lecture Capture courses has 
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increased by 19% and it is expected to increase to 25% in the next five years (Frenkel, 

2012).  Lastly, Brady, Wong, and Newton (2013) found that students in lecture capture 

courses often experienced an improvement in course performance, course satisfaction, 

and understanding of course material and difficult topics 

MOOCs 

While online programs and course offerings are moving ahead at full-throttle, a 

new form of online courses have caused some steep competition to the traditional and 

online educational landscape: MOOC’s.  MOOCs or massively open online courses are 

online courses that are “made available over the Internet without charge to a very large 

number of people” (Allen et al., 2013, p. 8).  The overall purpose of MOOCs is to 

provide open and public access to the some of the world’s best minds in higher education 

and to expand people’s intellect and networks (Pappano, 2012).  While the original origin 

of the first MOOCs is hard to trace, the course that essentially put MOOC’s on the map 

was “Introduction to Artificial Intelligence taught by Peter Norvig, Google’s director of 

research, and Sebastian Thrun, a Google vice president” taught in the Fall 2011 semester 

(Hyman, 2012, p. 20). Between 2011 and 2015, “over 25 million people from around the 

world have enrolled in Massive Open Online Courses (MOOCs) offered by Coursera, 

EdX, and other platforms” (Zhenghao et al., 2015, p. 1).  Amirault (2012) mentions that 

MOOCs have the potential to impact enrollment at traditional universities because 

students can choose to gain the information they need from a MOOC and decide not to 

seek that knowledge from a college course.  However, MOOC’s also have the potential to 

provide students with a sample of online education, which may actually cause some 
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students to enroll in an online bachelor’s program if they liked the experience they had 

with the MOOC (Amirault, 2012).   

Literature Map 

 Now that a historical perspective has been provided, the next step is to provide a 

perspective on the major topics focused upon in this study.  To help orient the various 

articles in the literature, a literature map of this study has been created (See Figure 2). 

Creswell (2014) notes how a literature map provides the researcher and reader with a 

“visual picture of existing research about a topic” (p. 37).  The following paragraphs will 

discuss the key student outcomes, input factors, course environment factors, the 

theoretical perspective and finally the gap in the literature.  

Key Student Outcomes 

 While changes in technology have caused distance learning to evolve and take on 

new forms, such as online and lecture capture, one constant that has remained unchanged 

is the university’s continued focus on student outcomes.  Student outcomes (i.e. 

graduation rates, course grades/performance, GPA) continue to be a key concern for 

postsecondary institutions, especially in the wake of increasing performance-based 

funding from the state university system’s board of governors (Dougherty & Natow, 

2015).  The following paragraphs will dive further into three commonly examined 

student outcomes (academic success, course success, and attrition) and discuss how these 

three outcomes are connected to the academic and non-academic factors of interest in this 

study.  
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Figure 2. Literature Map.
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Academic success 

One key outcome of focus in many studies on college studies is academic success.  

Based on the literature, the most commonly referenced definition of academic success in 

college (also referred to as student success in the literature) comes from Kuh et al. (2006) 

review of the student success literature.  Kuh et al. (2006) eloquently defined student 

success as “academic achievement, engagement in educationally purposeful activities, 

satisfaction, acquisition of desired knowledge, skills and competencies, persistence, 

attainment of educational objectives, and post-college performance” (p. 7).  York, 

Gibson, and Rankin (2015) recently critiqued Kuh et al.’s (2006) longstanding definition 

of academic success for being too narrowly focused.  As a result, York et al. (2015) 

broadened the definition by defining academic success as “academic achievement, 

attainment of learning objectives, acquisition of desired skills and competencies, 

satisfaction, persistence, and post-college performance” (p. 5).  Regardless of the scope 

or breadth of either definition, both of these definitions aligned well with the three 

common factors essential for a student’s overall academic achievement or success that 

Harris (1940) found in his seminal review of the literature, which were: “ability (or 

intelligence, or scholastic aptitude, etc.), effort (or drive, or degree of motivation, etc.), 

[and] circumstances (personal, social, economic, academic, etc.)”  (p. 151).  A more 

recent review of the academic success literature by O’Connor and Paunonen (2007) 

revealed similar success factors as found by Harris (1940).  However, O’Connor and 

Paunonen (2007) went a step further by developing a template that could be used by 

faculty and administrators to help improve the prediction of postsecondary academic 

success.  Nevertheless, while academic success is a key outcome for most institutions, 
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overall academic success can often not take place with continued success at the 

individual course level. 

Course success 

In addition to academic success, based on the literature, the definition of course 

success varies from institution to institution based on grading scales and grade 

requirements.  However, most studies link course success with final grades (Stucky, 

2008; Warnock, Bingham, Driscoll, Fromal, and Nicholas, 2012; Yen & Liu, 2009).  In 

regard to defining course success for the purpose of this study, Yen and Liu (2009) 

provided the most appropriate definition of course success for this study by defining 

course success as: “staying enrolled in a course after the course census date (i.e., the end 

of the 2nd week of the classes) and completing the course with an A to C grade at the end 

of the semester” (p. 351).  While course success is a key concern for students, faculty, 

and administrators, a common debate that has arisen in regard to course success in on 

mode of instruction and if distance learning courses have lesser or equal outcomes in 

regard to student course success.  The following paragraphs will go further into this topic. 

Course success in traditional and distance learning courses.  The debate on 

whether or not students perform better in traditional courses versus distance learning has 

gone on for quite some time but a quick review of literature contrasting the outcomes of 

these course modes show that the findings on this debate are often quite mixed, with 

some studies showing a significant difference between the two modes and others showing 

no significant difference (Anderson, 2008).  There are also a few studies where the result 

is actually mixed in the actual study.  When examining graduate students in three 

education courses, online and face to face, Kirtman (2009) found that there was a 
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significant difference in student grades on exams between the students in the online 

sections versus the traditional face to face sections, but when it came to their research 

papers, there was no significant difference on the research paper grades between the two 

modes of instruction.  However, when it comes to strictly looking at exams and final 

course grades in undergraduate courses, the literature is a little more congruent.  Stevens 

and Zhu (2015) examined four undergraduate quantitative course (two fully online and 

two traditional face to face) and found that there was a statistically significant difference 

in final course grades between the students in the fully online sections and the traditional 

face to face sections.  These findings were also consistent with Zhu and Stevens (2014) 

results in an earlier study which also found that students in a quantitative course 

performed had higher final course grades in the traditional section of the course rather 

than the online version of the course, especially when the courses in both modes are 

taught by the same professor.  

 When lecture capture courses in particular are examined rather than just online 

courses, course success rates become more harmonious between the two modes of 

instruction.  Euzent, Martin, Moskal, and Moskal (2011) examined student final exam 

grades in both a lecture capture and a traditional section of an undergraduate 

macroeconomics course and discovered that there was no statistically significant different 

in student final exam grades between students in the lecture capture section and students 

in the traditional face to face section.  Bosshardt and Chiang (2016) also found that there 

was no statistically significant difference in student exam scores when comparing final 

exam scores between undergraduates in a lecture capture microeconomics course and a 

traditional face to face section of the course with the same professor.  
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Attrition 

While overall academic success and course success are often the positive student 

outcomes examined in most studies of college students, another important yet negative 

outcome equally examined in most studies of college students is student attrition and 

drop-out rates in college courses.  Public institutions unfortunately tend to have higher 

student dropout rates than compared to private institutions, generally due to their size and 

limited resources (Tinto, 1975).  When looking specifically at the course-level, the mode 

of instruction can often play a role in attrition rates in certain courses.  Xu and Jaggars 

(2011) found that undergraduate students who took their courses in a distance learning 

format were more likely to withdraw or fail than students who took the same courses in a 

traditional mode of instruction.  Lynch (2001) echoes this point and noted how in her 

study, student withdrawal rates ranged from 35% to 50% for students taking an online 

course versus a 14% withdrawal rate for students taking that same course face to face.  

Lastly, Carr (2000) also found that while course completion rates tend to vary from 

institution to institution, most administrators across multiple institutions agreed that 

“course-completion rates are often 10 to 20 percentage points higher in traditional 

courses than in distance offerings” (p. A39).  Euzent et al. (2011) found a significantly 

higher withdrawal rate (5.1%) for students enrolled in a lecture capture section of 

macroeconomics verses students enrolled in the same course face to face (1.9%). 

McLaren (2004) also saw that the percentage of students who withdrew from a statistics 

course was significantly higher for the online section than compared to the face to face 

section with the same professor during the same semester.  In contrast, Navarro (2000), 

found in his study that a majority of the “cyber economics instructors” he surveyed (79%) 
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felt that students in their online course performed the same if not better than students 

enrolled in their traditional face to face section (p. 119).  

Attrition and quantitative courses.  Multiple studies have found that students 

historically consider their quantitative courses to be the most difficult courses they take in 

their business degree program (Brookshire & Palocsay, 2005; Yousef, 2011).  Mukherjee 

(2000) mentions how students not only find the material in quantitative courses hard to 

understand, they also come into these courses with preconceived negative perceptions 

about the course based on stories told to them by their peers; often causing the students to 

have little motivation to put effort into doing well in the course.  Davis (2009) found that 

approximately 30% of students enrolled in a particular undergraduate quantitative 

methods course at a public university in the southeast will either drop, fail, or withdrawal 

from the course by the end of the semester.  In addition, the mode of instruction in which 

students take these quantitative courses is also adding to the student attrition problem. 

Stevens and Zhu (2015) found that students enrolled in an online quantitative course on 

average scored a half a letter grade lower than students taking the same course with the 

same instructor in a face to face section of the course.  At a particular public university in 

the southeast, recent data shows that in a Fall 2015 lecture capture section of quantitative 

business course, approximately 17% of the 359 students enrolled in the course withdrew 

from the course on or before the university withdrawal date.  In addition, of the 298 

students remaining in the course, just under 20% of the students did not pass the course 

with a final letter grade of a C or higher.  
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Input Factors 

While student outcomes, such as academic success and course success, are often 

the metrics used by institutions to assess learning, predictors of these outcome must also 

be examined if any attempt at adjusting these outcomes is going to be made.  Based on 

Astin and antonio (2012)’s IEO model, input factors that students bring with them into 

college or specifically into a class, such as prior performance, GPA, gender, 

race/ethnicity, etc., need to be examined to see what impact or effect they have on student 

outcomes success as course success.  Several studies of college students in both business 

and non-business-related majors have found these input factors that students bring with 

them to a course to be positive predictors of overall academic success (Brookshire & 

Palocsay, 2005; Cabrera, Nora, and Castaneda, 1993; Eimers & Pike, 1997; Mouw & 

Kkanna, 1993; Noble, Davenport, Schiel, & Pommerich, 1999; Smith & Schumacher, 

2006; Willingham, 1985; Young & Barret, 1992).  The following paragraphs will go into 

more detail on the input factors that are often used as predictors for student course 

success and other key educational outcomes.  

Prior Performance   

Several studies have used current and prior student performance data as predictors 

of many key educational outcomes.  Davis (2009) used both overall GPA and prerequisite 

grades (calculus and statistics) of undergraduate students to predict final exam scores for 

students in a quantitative business course and found that both GPA and prerequisite 

grades had a positive and significant relationship on student final exam scores.  Terry et 

al. (2015) also used overall GPA but included student college entrance exam scores 

(ability) and course homework scores (effort) as predictors and found that all four factors 
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had a positive and statically significant impact on student final exam scores in several 

business courses.  Brookshire and Palocsay (2005) also used overall GPA, prerequisite 

grades (calculus and statistics), and college entrance scores and also found that all three 

variables were statistically significant and highly correlated to student final grades in an 

undergraduate introduction to management sciences course.  Their conclusion was that 

“previous academic achievement appears to be the best single predictor for future 

academic outcomes”, which explains why most studies include this factor in their 

prediction models (Brookshire & Palocsay, 2005, p. 104).  

Kaighobadi & Allen (2008) took a different approach than the other studies by 

having GPA as the outcome variable but still using prior performance of business 

students in two core business courses (Operations management and Finance) as the 

explanatory variables and found that prior performance in both core business courses had 

a significant and positive impact on student’s overall GPA at graduation.  Bahovec, 

Erjavec, and Cizmesija (2013) took a different approach by using prior math scores and 

exam scores in other quantitative courses for students in a statistics class and found that 

these prior math and exam scores had a statistically significant and positive impact on 

student success in a statistics course.  Based on these studies, there appears to be a strong 

correlation between a student’s prior performance and academic success.  

Age and Demographics  

Several studies have examined age and demographics and their relationship to 

student outcomes.  Terry et al. (2015) examined the impact of lecture capture on student 

performance for 890 undergraduate students in various business courses and found that 

while a student’s ethnicity and gender did not have a significant impact on student 
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performance, a student’s age and whether or not he or she was a transfer student did have 

a statistically significant impact on performance, but the impact was actually negative.  

Kaighobadi and Allen (2008) found the opposite results when they examined over 5,000 

recently graduated undergraduate business students by discovering that both older 

students and females tended to have a higher graduating grade point averages (and thus a 

higher propensity for academic success) then both the younger students the male 

students.  Davis (2009), like Terry et al. (2015), also found that there was no statistically 

significant difference on student course success for student’s in a quantitative business 

course based on gender or race/ethnicity.  Brookshire and Palocsay (2005) also found in 

their study of 310 undergraduate students that there was no statistically significant 

difference in student course success rates between males and females enrolled in a 

quantitative business course.  Lastly, Yousef (2011) looked at several quantitative 

courses and found that females performed better than males in business statistics 102 and 

quantitative methods, males performed better than females in operations research, and 

both males and females performed the same in business statistics 101 and operations 

management.  

Major   

Multiple studies have also studied the impact a student’s major has on their 

academic performance.  Terry et al. (2015) found in their study of 890 business students 

that a student’s undergraduate major had a positive and statically significant impact on 

student performance.  Kaighobadi and Allen (2008) also examined student majors for 

business students and found that students who majored in specific programs, such as 

economics and international business, had higher graduating GPA’s than student’s who 
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majored in other business programs of study.  Yousef (2011) echoed these findings by 

discovering that student performance in a quantitative business course differed 

significantly by student major, with statistics and management information systems 

(MIS) majors performing the highest of all other business majors. All in all, based on 

these studies, it’s clear to see that a student’s major can often have a significant impact on 

their academic success. 

Course Selection 

Bosshardt and Chiang (2016) found that the key factor for students when selecting 

between taking an economics course in a lecture capture mode of instruction or in a 

traditional face to face format was the student’s attitude towards the lecture capture mode 

of instruction.  While attitude was the most important factors, the student’s geographical 

driving distance from campus, and prior experience taking an economics course as well 

as an online course were also found to be key factors for students in their selection 

process (Bosshardt & Chiang, 2016).  In regard to lecture capture and whether or not the 

students prefer recordings with video or just audio, Owston, Lupshenyuk, and Wideman 

(2011) found that including video or not including video in the lecture capture recording 

did not seem to significantly matter to both high performing student and low performing 

students.  Euzent et al. (2011) found student perception of lecture capture courses to be 

surprisingly positive, with flexibility and convenience as the factors they enjoyed the 

most about this mode of instruction.  

Course Environment Factors 

While input factors are commonly used factors to predict student outcomes, such 

as student course success, course environment factors have also been used as key 
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predictors.  These course environment factors often include variables such as student 

behaviors, student performance within the course, and even the course environment. 

Several studies have found these course environment factors to be strong predictors of 

overall academic success in college (Brookshire & Palocsay, 2005; Cantor, Markus, 

Niendenthal, & Nurius, 1986; Harackiewicz, Barron, Tauer, & Elliot, 2002; Kirby, 

White, and Arguete, 2007; Nonis, Philhours, Syamil, & Hudson, 2005; Smith & 

Schumacher, 2006; Sulaiman and Mohezar, 2006; Wolfe & Johnson, 1995).  The 

following paragraphs will go into more detail on the course environment factors that are 

often used as predictors for student course success and other key educational outcomes.  

Attendance and Participation 

In addition to age and major, attendance has also been examined in relation to 

student performance and academic success.  Bahovec et al. (2013) found in their study of 

quantitative courses, that regularly attending lecture had a positive and significant effect 

on improving a student’s likelihood of course success.  In addition, they also found that 

attendance of statistics practice sessions (referred to as “exercises”) was a strong 

predictor of success in a statistic’s course (Bahovec et al., 2013, p. 289).  Stucky (2008) 

confirmed the findings of previous studies that there was a positive relationship between 

consistent attendance and a higher likelihood of achieving course success.  In addition, 

Stucky (2008) found that contacting students who were consistently absent had a positive 

and significant impact on the student’s attendance in future lectures.  Owston et al. (2011) 

found opposing results in their study in that class attendance in a lecture capture section 

was not a significant predictor of final course grade.  Surprising the researchers found 

that “10% of students reported that they stopped attending lectures entirely, yet they 
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tended to achieve the highest grades of the response categories” (Owston et al., 201, p. 

267). McLean and Suchman (2016) found that the availability of captured lectures online 

did not significantly impact physical class attendance.  Lastly, in regard to recorded 

lecture and absenteeism, Holbrook and Dupont (2009) found that students had “a much 

greater tendency to miss a lot more classes than normal” because of the availability of the 

recorded lectures (p. 4).  This aligns with what Bosshardt and Chiang (2016) found in 

their lecture capture course with only 20% of the class attending the physical lecture as a 

result of the availability of the recorded lectures.  

Lecture Capture Recording Views   

With more and more courses being offered in distance learning formats, 

attendance has evolved in these modes of instruction by taking a new shape in the form of 

online video views and downloads.  Mcgowan and Hanna (2015) found that students in a 

lecture capture an overwhelming majority of students in their study felt that the ability to 

watch the lectures online in their lecture capture course aided in their overall learning for 

the course.  Whitley-Grassi (2017) also found that increased frequency of watching 

lecture capture videos throughout the semester had a positive relationship with improved 

student performance in the course.  Mcgowan and Hanna (2015) also confirmed the 

findings of other researchers that the frequency of watching the recorded lecture was 

highest around the times of examinations.  Owston et al. (2011) found opposing results 

for their study in that students who viewed the lecture capture recordings (audio only) 

one time a month or less surprising had higher final grades in the courses than students 

who viewed the lectures more frequently than once a month.  In an effort to make sense 

of this outcome, the researchers suggested that the higher performing students may 
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already understand the material and have no need to re-watch the lecture videos where 

lower performing students require more frequency in views to help better understand the 

material (Owston et al., 2011).  Danielson, Preast, Bender, and Hassall (2014) found that 

students were more likely to view the lecture capture video recordings for courses that 

were primarily lecture-based rather than courses that involved more student to student 

and student to faculty interaction in the course.  Danielson et al. (2014) also found that 

the most common reasons to watch the lecture capture videos were to review the material 

for the exams and to catch up on lectures the students were not able to attend in person.  

Lastly, Danielson et al. (2014) discovered that a majority (93%) of the students in a 

lecture capture science course felt that the lecture capture videos and the ability to re-

watch the lectures at any time had a positive impact on their overall learning and 

understanding of the course material.  

Learning Environment 

Rahal and Zainuba (2016) created a classroom learning environment that 

promoted students to use the analytical methods and techniques taught in the course to 

predict their actual performance in quantitative business courses.  As a result, Rahal and 

Zainuba (2016) found that this “positive student” environment not only lead to improved 

student performance but it also boosted student engagement in the course and course 

material (p. 15).  Mukherjee (2000) implemented three mastery-based teaching strategies: 

“Depth First”, “Balanced”, and “Rework” in a quantitative business course (p. 3).  As a 

result, Mukherjee (2000) found that all three strategies aided in the improvement of 

student performance in the course.  
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Using Both Input and Course Environment Factors 

Therefore, based on the results from input factors and course environment factors 

individually on student success, the use of both input factors and course environment 

factors would all.  Watley (1964) applied this approach and found that a combination of 

both input and course environment factors were highly significant predictors of academic 

success.  Bahovec et al. (2013) used both attendance and prior academic performance on 

students in a statistics course and found that both attendance and prior student 

performance had a statistically significant and positive impact on student success in a 

statistics course.  Kaighobadi and Allen (2008) also used this approach but instead took a 

different approach and built upon the existing literature on using intellectual and non-

intellectual factors as indicators for academic success by examining student grades in 

core business courses along with other background characteristics.  They found that final 

grades in two core quantitative business courses as well as specific background 

characteristics, such the students age, race/ethnicity, and gender, had a significant and 

positive impact on student’s overall academic success at graduation (Kaighobadi & 

Allen, 2008).  Lastly Kappe and van der Flier (2012) also examined both input and 

course environment factors and found that “33% of the variance in GPA and 30% of the 

variance in time to graduation can be explained by combining intelligence, personality, 

and motivational predictors” (p. 615).  Terry et al. (2015) used both course environment 

factors (Mode of instruction, homework scores, and) and input factors (GPA, entrance 

scores, ethnicity, gender, age, major) and found that both sets of factors had statistically 

significant impacts on student performance in a final exam score for an undergraduate 

business course.  
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These studies show the importance of using both input and course environment 

factors to accurately predict academic success.  Because of these suggestions from the 

literature, this study will input and course environment factors as potential predictor 

variables for student course success.  The next paragraph will go into the theoretical 

perspectives that underpin this study.  

Theoretical Perspective 

Now that all the academic and non-academic factors found in the literature have 

been discussed, the next step is to identify theories that help make sense of how these 

factors interact or “explain the particular phenomenon” that exists in a study (Roberts, 

2010, p. 130).  Creswell (2014) suggests that quantitative researchers should not only use 

theory to help explain the interaction or lack of interaction between the variables in the 

study but should also use theory to help develop research questions and hypotheses that 

seek to test the merits of that theory.  Therefore, the two major theories used to help 

explain this study’s outcome of student course success are the theory of student course 

engagement and the theory of academic self-concept.  Each of these theories will be 

explained in greater detail in the paragraphs below.  

Student Engagement 

The roots of student engagement essentially began with Alexander Astin’s 

seminal work on student involvement (Trowler, 2010).  In an effort to develop a student 

development theory that helps link existing traditional pedagogical theories (subject 

matter, resource, and eclectic theories) together, Astin (1984) created the theory of 

student involvement and defined it as: “The amount of physical and psychological energy 

that the student devotes to the academic experience” (p. 297).  As a result of Astin’s 
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theory on student involvement, several future studies have searched for ways to connect 

student involvement with other key educational outcomes such as academic success, 

retention/persistence, academic success (Astin & Astin, 1992; Chickering & Gamson, 

1987; Pascarella, 2001).  Building upon these frameworks for student involvement, the 

theory evolved into the theory of student engagement as the National Survey of Student 

Engagement (NSSE) was born in order to assess the degree to which students are 

participating in activities that promote learning and development (Kuh, 2001).   

In an effort to define student engagement, one of the most cited definitions comes 

from one of the co-developers of the NSSE George Kuh. Kuh (2003) defines student 

engagement as: “the time and energy students devote to educationally sound activities 

inside and outside of the classroom, and the policies and practices that institutions use to 

induce students to take part in these activities” (p. 25).  Based on this definition of student 

engagement, both students and the institution must play a role in the process in order to 

gain the greatest positive impact on the students for the educational outcomes (Kuh et al., 

2008).  However, while the institution and student play active roles in the student’s level 

of engagement between the time of acceptance until the time of commencement, the role 

individual faculty members play in this process is often limited to the student’s 

engagement in the professor’s particular course.  As a result, faculty often do not have 

control over the student’s level of engagement once the student finishes their course. 

Therefore, since this standard definition of student engagement is often to broad, a more 

specific term needs to be given to student engagement that takes place at the course level. 

This type of engagement is referred to as student course engagement.  
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Student Course Engagement 

Several studies have found that higher levels of student engagement in a course 

has a positive and significant impact on student performance in that course (Finn & Rock, 

1997; Skinner & Belmont, 1993).  However, these studies were done on high school 

courses. In an effort to understand student engagement at the college course level and its 

impact on student course outcomes, Handelsman et al. (2005) created the Student Course 

Engagement Questionnaire (SCEQ) to measure college student engagement at the course 

level.  The four factors or dimensions Handelsman et al. (2005) found related to student 

engagement were: Skills engagement, emotional engagement, participation/interaction 

engagement, and performance engagement.  To further test their instrument, Handelsman 

et al. (2005) examined how well the four student engagement factors in their instrument 

predicted student’s grades on weekly homework, midterm exam, and final exam.  As a 

result, performance engagement was a significant predictor in homework grades, 

performance engagement, participation/interaction engagement, and skills engagement 

were predictors of midterm grades, and participation/interaction engagement was the only 

predictor of final exams grades (Handelsman et al., 2005).  By understanding these 

factors that promote student course engagement, faculty and staff can help combat the 

issues of student course disengagement, the behaviors that students should be doing in 

class but they are not, and improve student course success and overall academic success 

(Shernoff, 2013).  

Academic Self-Concept 

One of the most common definitions of academic self-concept referred to in 

recent literature is Bong and Skaalvik’s (2003) definition, where they define academic 
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self-concept as an “individuals’ knowledge and perceptions about themselves in 

achievement situations” (p. 6).  Early studies of academic self-concept provided very 

similar definitions but viewed academic self-concept as one of two key dichotomous 

components (academic self-concept and non-academic self-concept) of the larger theory 

of general self-concept or a person’s overall perception of his or herself (Brookover et al., 

1964; Shavelson et al., 1976). 

In regard to student outcomes, several students have found academic self-concept 

as a key predictor of academic performance for students (Albert & Dahling, 2016; Choi, 

2005; Guay et al., 2004; Kobal & Musek, 2001).  In addition, academic self-concept has 

also been used as a key predictor of non-academic performance for students as well 

(Marsh, 2007; Marsh & Seaton, 2013).  In order to enhance a student’s academic self-

concept, reinforcement is often needed.  Reynolds, Ramirez, Magriña, and Allen (1980) 

found that positive reinforcement, such as earning a high course grade, tends to increase a 

student’s academic self-concept where negative reinforcement, such as a low course 

grade, tends to decrease a student’s academic self-concept.  

In addition, Reynolds et al. (1980) developed an academic self-concept scale 

(ASCS) in order to accurately measure and assess the academic self-concept of college 

students.  The results of this study showed that not only was the instrument reliable and 

valid, but it also was found to be more related to the academic component of general self-

concept over the aptitude component of general self-concept (Reynolds et al., 1980). 

Further studies confirmed the validity and reliability of the ASCS as an instrument for 

measuring and assessing the academic self-concept of a variety of samples of college 

students (Awad, 2007; Cokley & Patel, 2007; Reynolds, 1988). 
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The Gap 

Based on this review of the literature, two gaps in the literature became quite 

apparent.  The first gap was in regard to the limited studies on lecture capture courses 

where lecture capture was the actual mode of instruction and where the course was a 

quantitative methods business course. While several recent studies were found on the 

topic of lecture capture (Bosshardt & Chiang, 2016; Danielson et al., 2014; Euzent et al., 

2011; Hall & Ivaldi, 2017; McGowan & Hanna, 2015; Owston et al., 2011; Sloan & 

Lewis, 2014; Terry et al., 2015; Whitley-Grassi, 2017), only two were true lecture 

capture courses that used lecture capture as the primary mode of instruction and not a 

supplement and also a quantitative course (Bosshardt & Chiang, 2016; Euzent et al., 

2011). This shows that additional research is needed in the area of lecture capture and 

quantitative course studies.  

The second gap was in regards a lack of research on variables that predict student 

performance in quantitative methods courses, including variables such as student 

attitudes or feelings.  Very few studies examined student attitudes or perceptions.  

Brookshire and Palocsay (2005) suggest that future studies on student success should 

include additional “affective variables” or variables that look at student attitudes, 

feelings, and behaviors (p. 105).  Based on this suggestion, this study incorporates these 

affective variables, in addition by including information on student course behaviors, 

level of engagement, and academic self-concept.  

Chapter Summary 

Distance learning has come a long way since its roots in correspondence courses 

back in the 1800’s.  Today’s students can now take courses fully online without ever 
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having to step foot on a physical college campus.  While distance learning may be the 

education of the future, student outcomes for these courses, particularly lecture capture 

courses, need to be examined.  Three student outcomes commonly used in the literature 

are academic success, course success, and attrition.  However, while these outcomes are 

important, especially in the wake of increased compliance by most SUS system’s board 

of governors, determining the predictors of these outcomes can often play a huge role in 

help improving these outcomes for most institutions. 

As a result, this study focused on two primary predictors: Input factors and course 

environment factors.  While each factor alone showed impact on these key outcomes, the 

more effective approach is to include both input and course environment factors in order 

to provide a more holistic and complete approach.  Using these factors as a guide, a 

theoretical framework was then created using student course engagement and academic 

self-concept to help provide a way to help explain the interaction between the academic 

and non-academic variables chosen for this study and the intended outcome of student 

course success.  

Chapter three will discuss the methodology and how this study will be conducted. 

This chapter will cover this study’s research questions and hypotheses, design, data 

collection procedures, data analysis, and limitations and delimitations of this study.  
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CHAPTER 3. METHODOLOGY

The purpose of this study was to develop a methodological approach using 

secondary data that researchers, faculty, and staff can utilize to assess student course 

performance and to identify the input and course environment factors that best predict 

student course success in an undergraduate lecture capture quantitative methods course.  

The research questions, associated hypotheses, study design and location and course 

information will be presented first, followed by the site, population, sample, and 

sampling procedures.  Next the data sources, instrumentation, data sources, data access, 

storage, and security will be discussed.  Subsequently, the variables used in this study 

will be presented along with the proposed data analysis procedures.  Lastly, the 

limitations and delimitation of this study are presented.  

Research Questions and Hypotheses 

Seven research questions and six null hypotheses in total were developed for this 

study. Research question one is a descriptive-based question and thus does not need a 

null hypothesis.  Research questions two through four are comparative questions and 

research questions five through seven are predictive questions in nature and thus warrant 

the use of null hypotheses.  As a result, these research questions and corresponding 

hypotheses help “shape and specifically focus the purpose the study” (Creswell, 2014, p. 

143).  

This research study was designed to answer the following research questions:  
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1. What are the enrollment and performance outcomes and background 

characteristics of students in an undergraduate lecture capture quantitative 

methods course? 

2. Is there a statistically significant difference in total scores from the Student 

Course Engagement Questionnaire (SCEQ) between students who achieved 

student course success and students who did not achieve student course 

success? 

• H01: There is no statistically significant difference in total scores from 

the Student Course Engagement Questionnaire (SCEQ) between 

students who achieved student course success and students who did 

not achieve student course success. 

3. Is there a statistically significant difference in subscale scores from the 

Student Course Engagement Questionnaire (SCEQ) between students who 

achieved student course success and students who did not achieve student 

course success? 

• H02: There is no statistically significant difference in subscale scores 

from the Student Course Engagement Questionnaire (SCEQ) between 

students who achieved student course success and students who did 

not achieve student course success. 

4. Is there a statistically significant difference in total scores from the Academic 

Self-Concept Scale-Short Form (ASCS-SF) between students who achieved 

student course success and students who did not achieve student course 

success? 
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• H03: There is no statistically significant difference in total scores from 

the Academic Self-Concept Scale-Short Form (ASCS-SF) between 

students who achieved student course success and students who did 

not achieve student course success 

5. How do input factors that students bring to the course predict student final 

course GPA grades in an undergraduate lecture capture quantitative methods 

course? 

• H04: Input factors that students bring to the course do not predict 

student final course GPA grades in an undergraduate lecture capture 

quantitative methods course 

6. How do course environment factors that the students experience during the 

course predict student final course GPA grade in an undergraduate lecture 

capture quantitative methods course? 

• H05: Course environment factors that the students experience during 

the course do not predict student final course GPA grade in an 

undergraduate lecture capture quantitative methods course. 

7. How do both input factors that students bring to the course and course 

environment factors that the students experience during the course predict 

student final course GPA grades in an undergraduate lecture capture 

quantitative methods course? 

• H06: Both input factors that students bring to the course and course 

environment factors that the students experience during the course do 



51 

not predict student final course GPA grades in an undergraduate 

lecture capture quantitative methods course. 

Research Methods and Design 

The research method chosen for this study was a quantitative approach.  Creswell 

(2014) notes that a quantitative approach is an appropriate design choice if the research 

problem of the study “calls for the identification of factors that influence an outcome…or 

understanding the best predictors of outcomes” (p. 20).  Since the purpose of this study 

was to develop a methodological approach using secondary data that researchers, faculty, 

and staff can utilize to assess student course performance and to identify the input and 

course environment factors that best predict student course success in an undergraduate 

lecture capture quantitative methods course, a quantitative approach is the most 

appropriate fit for this study.  

Next, the type of quantitative approach was selected.  Since this study will be 

utilizing only existing secondary data, an ex post facto design was chosen.  An ex post 

facto design is often used when the researcher seeks “to discover causes” of a particular 

outcome from existing data “that the researcher has no control over” (Kothari, 2004, p. 

3).  Based on these conditions, an ex post facto design was the most appropriate fit for 

this study. 

Using a quantitative quasi-experiments ex post facto design, this study followed a 

retrospective data analysis by evaluating existing data from three sources: 1). 

Secondary/existing student data from the course Learning Management System (LMS) of 

the Fall 2016 Lecture Capture section of Quantitative Methods in Business (QMB 3600) 

at a particular State University in the southeast, 2). Secondary/existing student data from 
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the university registrar, and 3). Secondary/existing student data from university’s Center 

for Learning and Student Success (CLASS) office.  The results from the analysis of these 

three data sources were used to make generalizations about future undergraduate students 

enrolled in a lecture capture section of a quantitative business course as well as to make 

implications for other undergraduate students enrolled in quantitative lecture capture 

courses at other institutions in the region. 

Context  

 The location where this study took place was a public, four-year coeducational 

doctoral degree-granting state university in the southeast.  The university currently serves 

over 30,000 students in a six-county service region and offers over 180 undergraduate 

and graduate degree programs in 10 colleges. In addition, 49% of the university’s student 

body is classified as minority or international student.  Furthermore, the university is 

classified by the Carnegie Classification of Institutions of Higher Education as a research 

university with higher research activity.  Lastly, the university is an accredited member of 

the Southern Association of Colleges and Schools (SACS) and in addition, the 

university’s college of business is also accredited by the Association to Advance 

Collegiate Schools of Business (AACSB). 

 As for the history of lecture capture at this State University, the first two lecture 

capture courses were taught as pilot courses during the Summer 2011 semester.  The two 

courses were QMB 3600 and MAR 3023.  In the Fall 2011 semester, three courses were 

taught in the lecture capture format (QMB 3600, MAR 3023, & ECO 2023).  As of Fall 

2016, 14 courses were taught in the lecture capture format with enrollment up to 570 

students in some classes.  
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Course and Mode of Instruction Details 

The specific quantitative course chosen for this study was a lecture capture 

quantitative business course titled, Quantitative Methods in Administration (QMB 3600).  

The course is a required upper-division core business course for all undergraduate 

students seeking a bachelor’s degree in business from this particular university.  The 

prerequisites for the course are a junior or senior standing at the university (pre-business 

students are not able to register for the course) and a final course letter grade of a C or 

higher in both introductory statistics and methods of calculus.  In addition, QMB 3600 is 

also a prerequisite for future upper division courses business courses, such as Operations 

Management and Global Strategy and Policy that students must complete before they can 

graduate (see Figure 3 for diagram of course succession for QMB 3600).  

The mode of instruction for the course chosen is lecture capture.  As mentioned in 

Chapter 1, lecture capture involves the “use of digital technology to capture elements of a 

live lecture in a variety of different ways, which are subsequently provided to students in 

a digital video format” (Newton et al., 2014, p. 32).  This State University currently has 

two classrooms equipped to record class in the lecture capture format.  While hundreds of 

students can enroll in the course, the physical classroom can only hold 40 to 45 students 

for the live lecture.  Students are not required to attend the live recording of the lecture.  

All the exams, quizzes, and assignments for the course are completed online, so students 

can take the course remotely, without ever physically attending the brick and mortar 

campus.  
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Figure 3. Diagram of Course Succession Flow for QMB.
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Population and Sample 

 The target population for this study was all undergraduate students enrolled in 

Quantitative Methods in Administration (QMB), at this particular State University during 

the Fall 2016 semester.  The total population of students enrolled in all sections of QMB 

(face to face, lecture capture, and fully-online) during the Fall 2016 semester was 652.  

From the population of 652 students enrolled in QMB, the sample chosen as the focus of 

this study was the 450 students enrolled in the lecture capture section of QMB.  The 

sample of 450 students chosen for this study included all students enrolled in the lecture 

capture section of the course after the university’s drop/add period at the end of the first 

week of classes on August 26th, 2016 at 5pm eastern standard time.  

Sampling Procedures 

A purposive sampling design was chosen for this study.  A purposive sampling 

technique works best for this particular study since “deliberate selection” of subjects 

chosen will be made by the researcher in an effort to best represent the desired population 

(Kothari, 2004, p. 15).  The criteria used for inclusion in the sample requires that subjects 

be current undergraduate business students enrolled in a lecture capture quantitative 

business course, Quantitative Methods in Administration (QMB 3600), at regional public 

university in the southeast during the Fall 2016 semester. 

Recruitment Process 

Since this study is a retrospective study and all the secondary data is existing, 

recruitment was only used to gain consent to access the student’s data from the 

University registrar’s office, Office of Institutional Effectiveness, and Center for 

Learning and Student Success.  The secondary LMS data were received from the faculty 
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member already de-identified.  No surveys or questionnaires were sent to any students.  

Human subjects research approval was sought from the University Institutional Review 

Board (IRB) and received on February 15, 2017.  In addition, the IRB protocol was 

amended to access the de-identified secondary course LMS data.  A copy of the amended 

IRB approval letter was received on August 3, 2017 and is also provided in Appendix A.  

Using the list of student emails obtained from the professor of record for the Fall 

2016 Lecture Capture Section of Quantitative Methods in Administration (QMB 3600) at 

this particular State University, a recruitment email was sent to all 450 students enrolled 

in the course inviting them to provide their consent to participate in this study.  A copy of 

the recruitment email is provided in Appendix B.  The recruitment email contained a link 

to an online consent form where the students could provide their consent to participate or 

not participate in this study.  A copy of the online consent form is provided in Appendix 

C.  Student participation in this study was strictly voluntary and if the students agreed to 

participate in this study, they had the option to withdraw from this study at any time, 

without penalty.  139 students responded to the recruitment email.  Out of these 139 

students, 117 students consented to participate in this study and 22 did not consent to 

participate in this study.  Consent was received from these students between the dates of 

February 21st through June 6th, 2017. 

Secondary Data Sources 

This study only used secondary data on the students from the Fall 2016 lecture 

capture section of QMB from three secondary sources: (1) Student de-identified data 

from the Fall 2016 lecture capture QMB 3600 course learning management systems 

(LMS) page on all 450 students, (2) student data from the university’s registrar and office 
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of institutional effectiveness and analysis on only the 117 students who consented, and 

(3) student data from the university’s center for learning and student success (CLASS) on 

only the 117 students who consented.  The following paragraphs will discuss each of the 

three data sets in more detail.  

Course LMS Data 

The first set of de-identified data came from the course LMS and contained 

course-related information on all 450 students from the lecture capture section of a 

quantitative business course in the Fall 2016 semester.  The course LMS used for the 

course was BlackboardÓ.  The course-related information from the LMS course page 

included student course performance data (i.e. exam scores and quiz scores) and student 

course activity information (i.e. frequency of discussion board posts, lecture attendance, 

video lecture views, TA office hour attendance, practice exams, and in-class surveys).  

Course surveys.  Within the course LMS data were two survey instruments that 

the professor of the course administered during the semester.  The first instrument is the 

Student Course Engagement Questionnaire (SCEQ) and the second instrument is the 

Academic Self-Concept Scale Short Form (ASCS-SF).  A detailed description of each 

scale will be provided in the paragraphs below.  In addition, the validity and reliability 

measures of each instrument will be provided as well.  

Student course engagement questionnaire. The first instrument that will be used 

for this study will be the Student Course Engagement Questionnaire (SCEQ).  The 

rationale for using this questionnaire is because it measures college student course 

engagement and it has been found to be a “reliable, valid, and multidimensional” 

instrument (Handelsman et al., 2005, p. 185).  The purpose of the questionnaire is to 
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provide faculty with a “comprehensive snapshot of students’ engagement” in a particular 

course based on four course engagement factors: skills, emotional, 

participation/interaction, and performance (Handelsman et al., 2005, p. 189).  

The questionnaire contains 23 Likert-type questions that require responses to be made 

using a five-point scale with a highest score of five representing an action that is “very 

characteristic of me” to the lowest score of one representing an action that is “not at all 

characteristic of me” (see Appendix B).  Scoring of each questionnaire is done using the 

SCEQ: STUDENT ENGAGEMENT SCORING sheet (See Appendix C).  Based on the 

information from the scoring sheet, out of the 23 questions, nine questions relate to the 

skills engagement factor, five questions relate to the emotional engagement factor, six 

questions relate to the participation/interaction engagement factor, and three questions 

relate to the performance engagement factor.  Permission to use the Student Course 

Engagement Questionnaire (SCEQ) in this study was obtained by the researcher from one 

of the co-designers of the instrument (See Appendix D).  

In regard to validity and reliability of this instrument, Handelsman et al. (2005) 

conducted an exploratory factor analysis to test the factor structure of this measure.  As a 

result of this analysis, four factors emerged.  The first factor, skills engagement, had a 

coefficient alpha of 0.82.  The second factor, emotional engagement, also had a 

coefficient alpha of 0.82.  The third factor, participation/interaction engagement, had a 

coefficient alpha of 0.79.  Lastly, the fourth and final factor, performance engagement 

had a coefficient alpha of 0.76.  Based on these ranges from 0.76 to 0.82, these student 

engagement factors display “reasonable reliability” and provide support for the use of 



59 

four-factors and internal consistency for this questionnaire (Handelsman et al., 2005, p. 

187).  

Academic self-concept scale short form.  The second instrument that will be used 

in this study is the Academic Self-Concept Scale Short Form (ASCS-SF).  This 

instrument will be used to measure the level of academic self-concept of students 

enrolled in this lecture capture quantitative business course.  The ASCS-SF uses 18 of the 

40 items found in Reynolds’ (1988) full Academic Self-Concept Scale (ASCS).  The 18 

Likert-type questions found in ASCS-SF requires responses to be made using a four-point 

scale with a highest score of four representing that the student “strongly agrees” that the 

statement personally pertains to their school-related attitude to the lowest score of one 

representing that the student “strongly disagrees” that the statement personally pertains to 

their school-related attitude (see Appendix E).  Scoring of the ASCS-SF will be done 

using the scoring instructions provided by the author who suggested to first reverse the 

item score for items 1, 2, 3, 5, 6, 8, 10, 13, 14, 15, and 17 and then simply sum up the 

scores for all 18 items (see Appendix F).  After summing up all the items, a high score is 

expected to indicate a high or strong academic self-concept whereas a low score is 

expected to indicate a low or weak academic self-concept.  Permission to use the ASCS-

SF in this study was obtained by the researcher from the designer of the instrument (see 

Appendix G).  

In regards to validity and reliability of this instrument, Reynolds, Weseman, and 

Gilman (2012) found that the ASCS-SF had a coefficient alpha of 0.90 and a test-retest 

reliability coefficient of 0.85.  Based on these measures of internal consistency and test-
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retest reliability, it can be concluded that the academic self-concept scale short form has a 

high internal consistency and reliability.   

In addition, these score for the ASCS-SF are consistent with Reynolds (1988)’s 

scores in the 40 item ASCS which demonstrated a coefficient alpha of 0.92 and a test-

retest reliability coefficient of 0.88.  This consistency between the ASCS-SF and the full 

ASCS demonstrates that the 18 item ASCS-SF can be seen as a “viable alternative” when 

compared to the 40 item ASCS (Reynolds et al., 2012, para. 13).  

University Registrar Data   

The second set of data came from the university registrar and office of 

institutional effectiveness and analysis.  This data set contained student background 

information on 117 students who from the lecture capture section of a quantitative 

business course in the Fall 2016 semester.  This data included student background 

information (i.e. student’s gender, race/ ethnicity, transfer/non-transfer student, and 

major) and student performance information (i.e. student’s overall university GPA, 

prerequisite course grades, and college entrance exam scores).  

CLASS Data 

The third set of data came from the university’s center for learning and student 

success (CLASS).  This data set contained student support data on 117 students from the 

lecture capture section of a quantitative business course in the Fall 2016 semester.  The 

CLASS data included student attendance data for Supplemental Instruction sessions, 

tutoring sessions, and e-tutoring sessions for on the 117 students from the lecture capture 

section of a quantitative business course in the Fall 2016 semester.  
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Data Collection Procedures 

This study only used secondary data on the students from the Fall 2016 lecture 

capture section of QMB from three secondary sources: (1) Student de-identified data 

from the Fall 2016 lecture capture QMB 3600 course learning management systems 

(LMS) page on all 450 students, (2) student data from the university’s registrar and office 

of institutional effectiveness and analysis on only the 117 students who consented, and 

(3) student data from the university’s center for learning and student success (CLASS) on 

only the 117 students who consented.  The following paragraphs will discuss the data 

collection process for each of the three data sets.  

Course LMS Data 

 The professor of the course provided the researcher with the de-identified student 

course performance data and student course activity information on all 450 students.  The 

professor of the course also provided the researcher with student course performance data 

and student course activity information on all 117 students who consented.  The LMS 

data were entered into a password-protected and encrypted Microsoft Excel Spreadsheet.  

These data were then entered into a master password-protected and encrypted Microsoft 

Excel Spreadsheet.  Once the registrar and CLASS data were entered, this master 

spreadsheet was imported into SPSS in preparation for data analysis.  

University Registrar Data 

The university registrar and office of institutional effectiveness and analysis data 

on the 117 students who consented to participate in this study were requested on June 6th, 

2017 and received on June 13th, 2017.  The data request was made via the university’s 

online ticket submission platform.  The data file was sent to the researcher via email 
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using file locker, a temporary and secure storage system for sharing files and data.  The 

data file was sent in a password-protected and encrypted Microsoft Excel Spreadsheet.  

These data were then entered into a master password-protected and encrypted Microsoft 

Excel Spreadsheet.  Once the CLASS data are entered, this master spreadsheet will be 

imported into SPSS in preparation for data analysis. 

CLASS Data 

The center for learning and student success data (CLASS) on the 117 students 

who consented to participate in this study were requested on June 1st, 2017 and received 

on June 16th, 2017.  The data request was made via email to the center’s assistant 

director.  The data file was sent to the researcher via email in a password-protected and 

encrypted Microsoft Excel Spreadsheet.  These data were then entered into a master 

password-protected and encrypted Microsoft Excel Spreadsheet.  This master spreadsheet 

will be imported into SPSS in preparation for data analysis. 

Data Access, Storage, & Security 

 As mentioned in prior sections, secondary/existing data was collected from three 

sources: The course LMS page, the registrar, and the CLASS office. The 

secondary/existing data that will be collected from the course LMS include all of the 

following items: Student’s ID “Z” Number, frequency of lecture attendance, frequency of 

lecture video views, frequency of discussion board posts, frequency of completing online 

self-tests, frequency of completing problem sets/practice assignments, total scores from 

two course surveys the professor gives as a part of the normal course curriculum each 

semester, exam 1, exam 2, exam 3, and final exam scores, and quiz 1, quiz 2, quiz 3, quiz 

4, and quiz 5 scores.  The secondary/existing data that was collected from FAU’s 



63 

registrar included all of the following: Student’s gender, race/ethnicity, major, university 

standing, final grade in STA 2023, final grade in MAC 2233, overall university GPA, and 

SAT/ACT score.  Lastly, the secondary/existing data that was collected from FAU’s 

CLASS office included all of the following items: Student’s frequency of attendance for 

tutoring, supplementation instruction, and e-tutoring sessions for QMB 3600 for the Fall 

2016 semester.  

 All raw and digital secondary/existing data downloaded from the course LMS 

page and received from the registrar and CLASS office was stored in a password-

protected 128-bit AES encrypted folder on a password-protected laptop.  Only the 

principle investigator and study personnel know the password.  Next, all the raw data 

from these three secondary data sources was matched up and combined into one master 

spreadsheet.  This master spreadsheet containing the raw secondary data was stored in 

this same encrypted folder.  Next, all the raw and identifiable data from this master 

spreadsheet were coded.  Once the codes were put in place, a digital copy of this master 

spreadsheet was made.  All identifiable data was then stripped and de-identified on the 

copy-version of the master spreadsheet.  The digital de-identified copy of the master 

spreadsheet was then stored in a separate password-protected 128-bit AES encrypted 

folder on the same password-protected laptop.  Data analysis was only conducted on the 

de-identified copy of the master spreadsheet and all data reported was reported in 

aggregate.  All raw and identifiable data was stored in this password-protected 128-bit 

AES encrypted folder on this password-protected laptop for two years, starting from the 

date the data is received.  Once the two-year period is over, all raw and identifying data 

will be deleted and destroyed.  
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Hypothetical Conceptual Framework 

 The conceptual framework used for this study is Astin and antonio’s (2012) Input-

Environment-Outcome (I-E-O) Assessment Model.  Building upon the work of Astin & 

Astin (1992), the goal of Astin & antonio’s (2012) I-E-O model is to understand the 

effect the environment (student’s experience in an educational program) has on a 

student’s outcome (Grades, pass/fail, graduation, etc.) after controlling for the student’s 

input characteristics (Intelligence, background, etc.) that they bring with them to a course. 

Since the purpose of this study was to develop a methodological approach using 

secondary data that researchers, faculty, and staff can utilize to assess student course 

performance and to identify the input and course environment factors that best predict 

student course success (Outcome) in an undergraduate lecture capture quantitative 

methods course., Astin & antonio’s (2012) I-E-O model was an appropriate fit since the 

model focuses the three factors of input, environment, and outcome.  Lastly, in regard to 

data analysis, the I-E-O model’s framework works well with both descriptive and causal 

analyses, which is appropriate for this study, since both descriptive analyses (descriptive 

statistics and cross-tabulations) and causal analyses (regression) will be used by the 

researcher in the data analysis portion of this study.  An adaptation of the I-E-O model 

using the variables included in this study was created to help the researcher conceptualize 

this study (See Figure 1 in Chapter 1 of this study).  

Study Variables 

 Figure 4 provides a detailed list of the variables used in the list, including the 

variable name, description, coding, and source.  The dependent variable for this study 

was student course success via the student’s Final Course GPA Grade.  The dependent
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Figure 4. Variable List Using IEO Model.
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variable is continuous in nature.  This study contains 36 independent variables.  These 

variables were chosen based on the information obtainable from Blackboard, the 

university registrar, office of institutional effectiveness and analysis, and the Center for 

learning and Student Success.  In addition, these variables were also considered based on 

their use in prior studies found in the literature. 

Data Analysis 

Descriptive, comparative, and multi-variate statistics will be used to analyze the 

data for this study.  The primary tool used to conduct these analyses will be IBM’s 

Statistical Package for the Social Sciences (SPSS) Version 21.  The following paragraphs 

will discuss each research question and the associated statistical methods that will be 

used to address that question.  

Research Question 1   

The first research question presented in this study was a description question: 

What are the enrollment and performance outcomes and background characteristics of 

students in an undergraduate lecture capture quantitative methods course?  In order to 

address this research question, frequencies and descriptive statistics were used.  The 

purpose of this question and the associated statistical test chosen to address this question 

was to gain an understanding of the distribution and frequency of the student’s 

background characteristics, prior performance, course performance, and course outcomes. 

Research Question 2   

The second research question presented in this study was a comparative question: 

Is there a statistically significant difference in total scores from the Student Course 

Engagement Questionnaire (SCEQ) between students who achieved student course 
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success and students who did not achieve student course success?  In order to address 

this research question, an independent samples t-test was used.  The purpose of this 

question and the associated statistical test chosen was to gain understanding of any 

differences that may occur, if any, in total scores from the SCEQ between students who 

achieved student course success and students who did not achieve student course success. 

Research Question 3   

The third research question presented in this study is a comparative question: Is 

there a statistically significant difference in subscale scores from the Student Course 

Engagement Questionnaire (SCEQ) between students who achieved student course 

success and students who did not achieve student course success?  In order to address 

this research question, an independent samples t-test was used.  The purpose of this 

question and the associated statistical test chosen was to gain an understanding of any 

differences that may occur, if any, in subscale scores from the SCEQ between students 

who achieved student course success and students who did not achieve student course 

success. 

Research Question 4 

The fourth research question presented in this study was a comparative question: 

Is there a statistically significant difference in total scores from the Academic Self-

Concept Scale-Short Form (ASCS-SF) between students who achieved student course 

success and students who did not achieve student course success?  In order to address 

this research question, an independent samples t-test was used.  The purpose of this 

question and the associated statistical test chosen was to gain an understanding of any 

differences that may occur, if any, in total scores from the ASCS-SF between students 
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who achieved student course success and students who did not achieve student course 

success. 

Research Question 5 

The fifth research question presented in this study was a predictive question: How 

do input factors that students bring to the course predict student final course GPA grades 

in an undergraduate lecture capture quantitative methods course?  In order to address 

this research question, a hierarchical multiple regression was used.  The purpose of this 

question and the associated statistical test chosen to address this question was to gain an 

understanding of what input factor(s) best predict student course success.  

Research Question 6 

The sixth research question presented in this study was a predictive question: How 

do course environment factors that the students experience during the course predict 

student final course GPA grades in an undergraduate lecture capture quantitative 

methods course?  In order to address this research question, a hierarchical multiple 

regression was used.  The purpose of this question and the associated statistical test 

chosen to address this question was to gain an understanding of what course environment 

factor(s) best predict student course success. 

Research Question 7   

The seventh research question presented in this study was a predictive question 

that asks: How do input factors that students bring to the course and environment factors 

that the students experience during the course predict student final course GPA grades in 

an undergraduate lecture capture quantitative methods course?  In order to address this 

research question, a hierarchical multiple regression was used.  The purpose of this 
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question and the associated statistical test chosen to address this question was to gain an 

understanding of input factor(s) and course environment factors(s) best predict student 

course success.  Since all the input and course environment variables could not be used 

due to a perfect coefficient of determination value of 1.0, certain variables were selected 

for analysis.  To determine which variables to include for this research question, only the 

variables that were highly significant (p <.005) from the full models in research question 

5 and research question 6 were used.  Table 1 provides additional information on the 

variables used and methods of analysis for each research question.  

Delimitations 

 Delimitations were placed on this study to not only help provide some boundaries 

to this study but also to help narrow this study’s scope (Roberts, 2010).  One delimitation 

for this study was that this study took place and used data from the Fall 2016 semester 

from August 2016 from 2016 at one public institution.  Another delimitation for this 

study is that only students enrolled in the Fall 2016 lecture capture section of quantitative 

methods were included in the sample.  The third and final delimitation, only one lecture 

capture section of quantitative method will be included in this study. 

Limitations 

 While delimitations are often under the control of the researcher, limitations differ 

in that they not only can negatively impact the results of a study but also, they are often 

out of the control of the researcher (Roberts, 2010).  One limitation for this study is that 

the prerequisite courses for the quantitative method course may have been taken at 

institutions other than at the public institution used in this study.  

 



70 

Table 1 

Research questions, variables, and method of analysis 
Research Question Independent Variables Dependent 

Variable 
Method of 
Analysis 

1. What are the enrollment 
and performance outcomes 
and background 
characteristics of students 
in an undergraduate lecture 
capture quantitative 
methods course? 
 

 
 
N/A 
 

 
 
N/A 

Frequencies 
Descriptives 

2. Is there a statistically 
significant difference in 
total scores from the 
Student Course 
Engagement Questionnaire 
(SCEQ) between students 
who achieved student 
course success and students 
who did not achieve 
student course success? 
 

Course Success 
(0/1) 

SCEQ Total Independent 
samples t-test 
 

3. Is there a statistically 
significant difference in 
subscale scores from the 
Student Course 
Engagement Questionnaire 
(SCEQ) between students 
who achieved student 
course success and students 
who did not achieve 
student course success? 
 

Course Success 
(0/1) 

SCEQ Skills 
SCEQ 
Emotional 
SCEQ 
Participation 
SCEQ 
Performance 

Independent 
samples t-test 
on each 
subscale score 
 

4. Is there a statistically 
significant difference in 
total scores from the 
Academic Self-Concept 
Scale-Short Form (ASCS-
SF) between students who 
achieved student course 
success and students who 
did not achieve student 
course success? 
 

Course Success (0/1) 
 
 
 
 
 
 
 
 
 
 

Total 
ASCS-SF 
Score (Pre) 
Total 
ASCS-SF 
Score (Post) 

Independent 
samples t-test 
 
 
 
 
 
 
 
 
(Continued) 
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Table 1: Research questions, variables, and method of analysis (Continued) 
Research Question Independent Variables Dependent 

Variable 
Method of 
Analysis 

5. How do input factors 
that students bring to the 
course predict student final 
course GPA grades in an 
undergraduate lecture 
capture quantitative 
methods course? 

Input Factors: 
Gender 
Race/Ethnicity (5) 
Major (7) 
University Standing 
GPA in Statistics 
GPA in Calculus 
University GPA 
 

QMB Final 
Course GPA 

Hierarchical 
Multiple 
Regression 

6. How do course 
environment factors that 
the students experience 
during the course predict 
student final course GPA 
grades in an undergraduate 
lecture capture quantitative 
methods course? 

Course Environment 
Factors: 
Live Attendance 
Recorded Video Views 
Total Discussion Posts 
SCEQ Skills 
SCEQ Emotional 
SCEQ Participation 
SCEQ Performance 
ASCS_SF Post Score 
Quizzes (5) 
Regular Exams (3) 
Final Exam 
 

QMB Final 
Course GPA 

Hierarchical 
Multiple 
Regression 

7. How do input factors 
that students bring to the 
course and environment 
factors that the students 
experience during the 
course predict student final 
course GPA grades in an 
undergraduate lecture 
capture quantitative 
methods course? 

Input Factors:  
Overall University GPA 
Course Environment 
Factors:  
SI Session Attendance 
E-Tutor Attendance 
Exam 1 
Exam 2 
Exam 3 
Final Exam 

QMB Final 
Course GPA 

Hierarchical 
Multiple 
Regression 

 
Another limitation for this study is that the amount of time between when students 

take the prerequisite course and subsequently enrolls in the quantitative methods course 

may vary from student to student. An additional limitation is in regard to the instruments 

used in this study.  The data gained from the instruments are self-reported and as a result, 

the researcher assumes that the responses given by the respondents were answered 
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truthfully and honestly.  In addition, the response rate for each instrument may vary as a 

100% response rate is often difficult to obtain since completion of the survey was 

optional and not mandatory.  Also, the response rate for students providing consent or 

non-consent for participating in this study was only 31%.  Another limitation is the 

unintentional bias of the researcher regarding his prior experience with this course as a 

student who took the course, a former supplemental instructor and teaching assistant for 

this course, and an instructor who teaches a section of this course.  Lastly, the final 

limitation for this study is that demographics of this study are representative of only one 

public institution and as a result may not be generalizable to other students in other 

institutions. 

Chapter Summary 

Seven research questions and six null hypotheses were chosen for quantitative 

study.  Following an ex post facto quasi-experimental research design, this study will use 

data from four sources: Data from the course LMS, data from the registrar, data from the 

Student Course Engagement Questionnaire, and data from the Academic Self-Concept 

Scale-Short Form.  This study took place at a particular State University in the southeast 

and it solely focused on one lecture capture section of Quantitative methods in Business 

from the Fall 2016 semester.  The data collection process will take over the Spring 2017 

semester and will occur in three phases.  The variables in this study are broken up by 

academic and non-academic factors and are arranged in line with the conceptual model 

designed for this study based on Astin and antonio’s (2012) IEO model.  The data for this 

study will be analyzed using descriptive and multi-variate statistics.  The dependent 

variable is student course success.  The independent variables include input variables that 
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students bring to the course (e.g., gender, race/ethnicity, University GPA, etc.) and course 

environment factors that students experience during the course (e.g., attendance, 

discussion board posts, supplemental instruction, exams, quizzes, etc.). 

The next chapter, chapter four, will discuss the results of the data analysis 

conducted in chapter three.  Chapter four will provide the reader with the details on the 

outcome and results of this study.  This chapter will discuss all seven research questions 

in greater detail along with the answers to these questions based on the associated 

statistical tests conducted.  
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CHAPTER 4. RESULTS

This chapter provides the results of the seven research questions created for this 

study.  The first research question is descriptive in nature and will provide a descriptive 

analysis, including frequencies and descriptive statistics.  The second, third, and fourth 

research questions will provide a comparative analysis using t-tests to test if there are 

significant differences in the means of two groups.  The fifth, sixth, and seventh research 

questions will provide an inferential analysis using hierarchical multiple regression in 

order to predict student final numerical grades using input factors, course environment 

factors, and a combination of both.   

Each research question will be answered by utilizing two data sets, the 

Environment Data Set and the Input and Environment Data Set.  The Environment 

Sample captures data from the de-identified secondary data set of course LMS data on the 

450 students enrolled in the course, unless otherwise noted.  The Input and Environment 

Sample captures data from the secondary data sets of the course LMS, CLASS Office, 

and Registrar data on the 117 students enrolled in the course who consented to participate 

in this study, unless otherwise noted.  The following paragraphs will discuss each of the 

seven research questions along with the assumptions and results of each question.  
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Research Question 1 

What are the enrollment and performance outcomes and background 

characteristics of students in an undergraduate lecture capture quantitative methods 

course? To address this research question, frequencies and percentages of enrollment 

outcomes, performance outcomes, and background characteristics were reported for both 

data sets, the Environment Sample and the Input and Environment Sample.  The 

Environment Sample captures data from the de-identified secondary data set of course 

LMS data on the 450 (N=450) students enrolled in the course.  The Input and 

Environment Sample captures data from the secondary data sets of the course LMS, 

CLASS Office, and Registrar data on the 117 (N=117) students enrolled in the course 

who consented to participate in this study.  In addition, descriptive statistics were 

reported for performance outcomes for both data sets.  This research question will be 

divided into three parts. Research Question 1(a) will cover enrollment outcomes, 

Research Question 1(b) will cover performance outcomes, and Research Question 1(c) 

will cover background characteristics.  The following paragraphs will discuss each of the 

three parts of this research question in more detail.  

Research Question 1(a)  

Table 2 below displays the enrollment outcomes of students for both the Fall 2016 

Lecture Capture section of QMB 3600 for the Environment sample (N= 450) and Input 

and Environment Sample (N = 117).  Based on the results from Table 2, from the 

Environment Sample (N=450), 47 students (10.44%) withdrew from the course on or 

before the university withdrawal date of November 18, 2016.  403 students (89.56%) 

remained enrolled in the course after the university withdrawal date of November 18, 
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2016.  From the Input and Environment Sample (N=117), seven students (5.98%) 

withdrew from the course on or before the university withdrawal date of November 18, 

2016.  110 students (94.01%) remained enrolled in the course after the university 

withdrawal date of November 18, 2016.  Moving forward, the students who withdrew 

from the course will be omitted from future analysis since these students did not complete 

the course.  With the withdrawals removed from both datasets, 403 students remain in the 

Environment Sample and 110 students remain in the Input and Environment sample.   

Table 2 
Enrollment Outcomes of Students in Environment Sample (N=450) and Input and 
Environment Sample (N=117) 

 Environment Sample  Input & Environment Sample 
 N=450  N=117 

Enrollment Outcome n % of Total  n % of Total 

Withdrew 47 10.44 
 

7 5.98 

Continued 403 89.56  110 94.01 
Total 450 100.00  117 100.00 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study. 
Research Question 1(b) 

Once withdrawals were removed from both original samples, frequencies were 

calculated on the performance outcomes for both the Environment Sample (N = 403) and 

the Input and Environment Sample (N = 110).  Performance Outcomes for both samples 

were divided into three sections: Course outcomes, final course grades, and course 

descriptives.  Course outcomes include the frequencies and percentages of students who 

passed the course and failed the course.  Final course grades include the frequencies and 

percentages of students who achieve final course grades ranging from an “A” to an “F”. 
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Course descriptives include the frequencies as well as descriptive statistics (Mean and 

Standard Deviations) for 33 course-related variables, such as course exams and 

discussion board posts.  The following paragraphs will discuss each of these three 

sections in further detail.  

Course outcomes.  Table 3 below displays the overall course outcomes of the 

students from the Fall 2016 Lecture Capture section of QMB 3600 for the Environment 

sample (N= 403) and Input and Environment Sample (N = 110) with withdrawals 

removed.  Based on the results from Table 3, from the Environment Sample (N=403), 

303 students (75.19%) passed the course with a final course grade of a 73 C or better.  

100 students (24.81%) failed the course with a final course grade of less than a 73 C. 

Continuing with the results from Table 3, from the Input and Environment Sample 

(N=110), 82 students (74.55%) passed the course with a final course grade of a 73 C or 

better.  28 students (25.45%) failed the course with a final course grade of under a 73 C.  

Table 3 
Course Outcomes of Students in Environment Sample (N=403) and Input and 
Environment Sample (N=110) 

 Environment Sample  Input & Environment Sample 

 (N=403a)  (N=110a) 

Course 
Outcome n % of Total Cumulative %  n % of Total Cumulative % 

Passed 303 75.19 75.19 
 

82 74.55 74.55 

Failed 100 24.81 100  28 25.45 100 
Total 403 100.00 -  110 100.00 - 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.                                       
aWithdrawals removed. 
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Final course grades. Table 4 below displays the final course grades of the 

students from the Fall 2016 Lecture Capture section of QMB 3600 for the Environment 

sample (N= 403) and Input and Environment Sample (N = 110) with withdrawals 

removed.  Based on the results from Table 4, from the Environment Sample (N=403), the 

grade category with the largest frequency was “A”, with 65 students (16.13%).  The 

grade category with the second largest frequency was “B”, with 56 students (13.90%). 

The grade category with the lowest frequency was “D-”, with 6 students (1.49%).  The 

grade category with the second lowest frequency was “D”, with 14 students or (3.47%).  

Continuing with the results from Table 4, from the sample, the grade category 

with the largest frequency was “A”, with 27 students (24.55%).  The grade category with 

the second largest frequency was “B”, with 16 students (14.55%).  The grade category 

with the lowest frequency was “D-”, with 2 students (1.82%).  The grade category with 

the second lowest frequency was “A-”, with 4 students (3.64%). 

Table 4 
Final Course Grades of Students in Environment Sample (N=403) and Input and 
Environment Sample (N=110) 

 Environment Sample  Input & Environment Sample 

 (N=403a)  (N=110a) 

Final           
Course 
Grades 

n % of Total Cumulative %  n % of Total Cumulative % 

A 65 16.13 16.13  27 24.55 24.55 
A- 31 7.69 23.82  4 3.64 28.18 
B+ 34 8.44 32.26  11 10.00 38.18 
B 56 13.90 46.15  16 14.55 52.73 
B- 37 9.18 55.33  10 9.09 61.82 
C+ 38 9.43 64.76  5 4.55 66.36 
C 42 10.42 75.19  9 8.18 74.55 
C- 26 6.45 81.64  9 8.18 82.73 
D+ 22 5.46 87.10  6 5.45 88.18 

(Continued) 
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Table 4. Final Course Grades of Students in Environment Sample (N=403) and Input 
and Environment Sample (N=110) (Continued) 

  Environment Sample  Input & Environment Sample 
 (N=403a)  (N=110a) 
Final           
Course 
Grades 

       
n % of Total Cumulative %  n % of Total Cumulative % 
       

D 14 3.47 90.57  5 4.55 92.73 
D- 6 1.49 92.06  2 1.82 94.55 
F 32 7.94 100.00  6 5.45 100.00 
Total 403 100.00 -  110 100.00 - 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.                                      
aWithdrawals removed. 

Course descriptives.  Table 5 below displays the course descriptives of the 

students from the Fall 2016 Lecture Capture section of QMB 3600 for the Environment 

sample (N= 403) and Input and Environment Sample (N = 110) with withdrawals 

removed.  Based on the results from Table 5, from the Environment Sample (N=403), the 

average final numeric course grade was 78.97 (SD = 15.40) and the average final course 

GPA was 2.52 (SD = 1.16).  For the exams, Exam 2 had the highest average score of 

81.84 (SD = 15.24) and the Final Exam had the lowest average score of 72.47 (SD = 

16.12).  For the quizzes, Quiz 1 had the highest average score of 86.22 (SD = 15.54) and 

Quiz 3 had the lowest average score of 71.11 (SD = 23.02).  For the Self-Tests, Linear 

Programming had the highest average score of 76.71 (SD = 29.81) and Decision Theory 

had the lowest average score of 40.04 (SD = 37.69).  For the surveys, 248 students took 

the ASCS_SF Pre-Course survey and 153 students took the ASCS_SF Post-Course 

survey.  The ASCS_SF Pre-Course survey had an average score of 51.20 (SD = 7.42) and 

the ASCS_SF Post-Course survey had an average score of 51.03 (SD = 8.79).  For the 

discussion board posts, 67 students posted in all the discussion boards and the average 



80 

number of posts per student across all the boards was 3.22 (SD = 4.43).  When comparing 

the specific discussion boards, the general discussion had the highest average number of 

posts per student at 1.24 (SD = 1.45) and the “Test 3” discussion board had the lowest 

average number of posts at 0.24 (SD = 0.58).  Lastly, for the attendance and video videos, 

303 students watched the lecture video live online and 295 students watched the recorded 

lecture video online at a later date, with only 76 students attending the live lecture in 

person.  As for average attendance and video views, the live lecture attendance had the 

highest average with students attending on average 7.67 (SD = 6.44) classes.  Watching 

the recorded lecture video online at a later date had the lowest average with students 

watching on average 3.55 (SD = 2.74) classes.  

Continuing with the results from Table 5, from the Input and Environment 

Sample (N=110), the average final numeric course grade was 80.73 (SD = 16.01) and the 

average final course GPA was 2.67 (SD = 1.16).  For the exams, Exam 2 had the highest 

average score of 83.56 (SD = 14.08) and the Final Exam had the lowest average score of 

73.98 (SD = 16.69).  For the quizzes, Quiz 1 had the highest average score of 88.64 (SD 

= 14.07) and Quiz 3 had the lowest average score of 75.72 (SD = 23.06).  For the Self-

Tests, Linear Programming had the highest average score of 79.65 (SD = 32.15) and 

Decision Theory had the lowest average score of 46.60 (SD = 38.09).  For the surveys, 

more students (23) took the ASCS_SF Pre-Course survey (n = 83) than the ASCS_SF 

Post-Course survey (n = 60) but the average score was approximately the same at around 

51.  For the discussion board posts, the same 27 students posted in all the discussion 

boards and the average number of posts per student across all the boards was 4.15 (SD = 

6.37).  When comparing the specific discussion boards, the general discussion had the 
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highest average number of posts per student at 1.41 (SD = 1.80) and the “Test 3” 

discussion board had the lowest average number of posts at 0.19 (SD = 0.56).  Lastly, for 

the attendance and video videos, 89 students watched the lecture video live online and 87 

students watched the recorded lecture video online at a later date, with only 27 students 

attending the live lecture in person.  As for average attendance and video views, the live 

lecture attendance had the highest average with students attending on average 10.63 (SD 

= 6.61) classes.  Watching the recorded lecture video online at a later date had the lowest 

average with students watching on average 3.25 (SD = 2.49) classes. 

Table 5 
Course Descriptives of Students in Environment Sample (N=403) and Input and 
Environment Sample (N=110) 

 Environment Sample  Input & Environment 
Sample  (N=403a)  (N=110a) 

Variables n M SD  n M SD 
Final Course Grade        
Final Numeric Grade 403 78.97 15.40 

 
110 80.73 16.01 

Final GPA Grade 403 2.52 1.16  110 2.67 1.16 
Exams        
Exam 1 401 74.10 17.73  110 75.09 17.25 
Exam 2 401 81.84 15.24  108 83.56 14.08 
Exam 3 396 81.15 16.17  106 83.02 13.46 
Final Exam 391 72.47 16.12  108 73.98 16.69 
Quizzes        
Quiz 1 341 86.22 15.54  99 88.63 14.07 
Quiz 2 309 81.19 20.90  94 82.58 21.55 
Quiz 3 283 71.11 23.02  87 75.72 23.06 
Quiz 4 238 76.68 23.64  77 80.68 22.45 
Quiz 5 336 75.22 24.45  97 81.83 21.04 
Self-Tests        
Probability Concepts 41 46.71 40.74  14 62.14 44.19 
Probability Distributions 170 44.62 40.27  60 57.42 40.29 
Decision Theory 133 40.04 37.69  47 46.60 38.09 
Regression 112 60.63 37.05  42 67.38 36.25 
Forecasting 101 49.01 32.08  38 55.92 34.74 
Linear Programming 140 76.71 29.81  43 79.65 32.15 

(Continued) 
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Table 5. Course Descriptives of Students in Environment Sample (N=403) and 
Input and Environment Sample (N=110) (Continued) 

  Environment Sample  Input & Environment 
Sample  (N=403a)  (N=110a) 

Variables n M SD  n M SD 
Final Exam 58 49.96 40.80  21 49.64 41.23 
Surveys        
ASCS_SF Pre-Score 

 
 

248 51.20 7.42  83 51.73 7.66 

 ASCS_SF Post Score 153 51.03 8.79  60 51.38 9.69 
SCEQ Total 172 82.70 13.48  68 81.72 16.36 
SCEQ Skills 172 34.53 6.07  68 34.50 7.14 
SCEQ Emotional 172 17.20 4.17  68 16.44 4.63 
SCEQ Participation 172 19.02 4.29  68 18.88 4.95 
SCEQ Performance 172 11.94 2.45  68 11.90 2.96 
Discussion Posts        
Test 1 Discussion 67 1.01 2.11  27 1.26 2.86 
Test 2 Discussion 67 0.73 1.62  27 1.30 2.28 
Test 3 Discussion 67 0.24 0.58  27 0.19 0.56 
General Discussion 67 1.24 1.45  27 1.41 1.80 
Total Discussion 

 
 

67 3.22 4.43  27 4.15 6.37 
Attendance/Video Views        
Live Attendance 76 7.67 6.44  27 10.63 6.61 

 Live Video View 303 3.89 2.30  89 3.66 2.83 
Recorded Video View 295 3.55 2.74  87 3.25 2.49 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.                                      
aWithdrawals removed. 

Research Question 1(c) 

Table 6 below displays the overall course outcomes of the students from the Fall 

2016 Lecture Capture section of QMB 3600 for the Input and Environment Sample (N = 

110) with withdrawals removed.  Based on the results from Table 6, females made up 

62.7% of the sample (n = 69) and males 37.3% (n = 41).  The largest group for 

race/ethnicity was White at 52.7% (n = 58), followed by Hispanic or Latino at 19.1% (n = 

21), and then Black or African American at 16.4% (n = 18).  As for Majors, the largest 

group was Accounting students at 24.5% (n = 27) followed by Management students at 
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20% (n = 22).  In regard to University Standing, 60% of the class were seniors (n = 66) 

where 40% were juniors (n = 44).  As for prerequisite grades, for statistics, the course 

grade with the highest frequency was an “A” with 42.7% (n = 47) where for calculus, the 

course grade with the highest frequency was an “C” with 30% (n = 34).  In regard to 

overall university GPA before taking QMB 3600, the category with the highest frequency 

was “B- (2.67)” with 28.2 % (n = 31).  As for college entrance exam scores, 50.9% (n 

=56) of students were transfer students, so their SAT/ACT was not on record at the 

university register.  For the rest of the 49.1% (n = 54), the largest group was the 21-22 

score group with a total frequency of 16 students. In regard to attending supplemental 

instruction session, 77.3% (n = 85) of students did not attend any sessions, with only 

8.2% (n = 9) attending at least 1 session.  Lastly, for e-tutoring sessions, the outcome was 

similar. 96.4% (n = 106) of students did not attend any sessions, with only 2.7% (n =3) of 

students who attend two sessions.  

Table 6 
Background Characteristics of Students in the Input and Environment Sample (N=110) 

 Input & Environment Sample 
 (N=110a) 

Variables n % Cumulative % 
Gender    
Male 41 37.3 37.3 
Female 69 62.7 100 
Race/Ethnicity    
Asian 4 3.6 3.6 
Black or African Am 18 16.4 20.0 
Hispanic or Latino 21 19.1 39.1 
Non-resident alien 7 6.4 45.5 
Two or more Races 2 1.8 47.3 
White 58 52.7 100 
Major    
Accounting 27 24.5 24.5 
Economics 6 5.5 30 

(Continued) 
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Table 6. Background Characteristics of Students in the Input and Environment 
Sample (N=110) (Continued) 

  Input & Environment Sample 
 (N=110a) 
Variables n % Cumulative % 
Finance 10 9.1 39.1 
Hospitality 7 6.4 45.5 

C Int’l Business 6 5.5 50.9 
Management 22 20.0 70.9 
MIS 15 13.6 84.5 
Marketing 17 15.5 100 
University Standing    
Junior 44 40.0 40 
Senior 66 60.0 100 
Statistics Final Grade    
A 47 42.7 42.7 
A- 1 0.91 43.6 
B+ 8 7.3 50.9 
B 22 20.0 70.9 
B- 4 3.6 74.5 
C+ 5 4.5 79.1 
C 19 17.3 96.4 
N/A 4 3.6 100 
Calculus Final Grade    
A 22 20.0 20 
A- 1 0.9 20.9 
B+ 7 6.4 27.3 
B 28 25.5 52.7 
B- 6 5.5 58.2 
C+ 6 5.5 63.6 
C 34 30.0 93.6 
N/A 7 6.4 100 
University GPA    
A (4.00) 2 1.8 1.8 
A- (3.67) 15 13.6 15.5 
B+ (3.33) 18 16.4 31.8 
B (3.00) 17 15.5 47.3 
B- (2.67) 31 28.2 75.5 
C+ (2.33) 19 17.3 92.7 
C (2.00) 6 5.5 98.2 
C- (1.67) 2 1.8 100 
SAT/ACT    
18 or lower 4 3.6 3.6 
19 to 20 11 10.0 13.6 

(Continued) 
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Table 6. Background Characteristics of Students in the Input and Environment 
Sample (N=110) (Continued) 

  Input & Environment Sample 
 (N=110a) 
Variables n % Cumulative % 
21 to 22 16 14.6 28.2 
23 to 24 13 11.8 40 
25 or higher 10 9.1 49.1 
 N/A 56 50.9 100 
Admission Status    
Non-Transfer 54 49.1 49.1 
Transfer 56 50.9 100 
SI Attendance    
0 Sessions 85 77.3 77.3 
1 Session 9 8.2 85.5 
2 Sessions 3 2.7 88.2 
3 Sessions 2 1.8 90 
4 Sessions 3 2.7 92.7 
5 Sessions 1 0.9 93.6 
7 Sessions 1 0.9 94.5 
8 Sessions 1 0.9 95.5 
9 Sessions 1 0.9 96.4 
11 Sessions 2 1.8 98.2 
12 Sessions 1 0.9 99.1 
13 Sessions 1 0.9 100 
E-Tutor Attendance    
0 Sessions 106 96.4 96.4 
1 Session 1 0.9 97.3 
2 Sessions 3 2.7 100 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.                                     
aWithdrawals removed. 

 
Research Question 2  

Is there a statistically significant difference in total scores from the student course 

engagement questionnaire (SCEQ) between students who achieved student course 

success and students who did not achieve student course success?  To address this 

question, independent sample t-tests were conducted on both data sets, the Environmental 
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sample and the Input and Environmental sample.  The Environment Sample captures data 

from the de-identified secondary data set of course LMS data on the 403 students 

enrolled in the course, once course withdrawals were removed.  The Input and 

Environment Sample captures data from the secondary data sets of the course LMS, 

CLASS Office, and Registrar data on the 110 students enrolled in the course, once course 

withdrawals were removed, who consented to participate in this study.  Total Scores from 

the SCEQ range from 23 to 115.  The following paragraphs will discuss the assumptions 

and results of this research question. 

Assumptions 

An important first step in the data analysis process is to run assumption tests in 

order to determine if the data set used can be analyzed using the specific statistical test 

chosen (Laerd Statistics, 2017).  Independent sample t-tests have six assumptions that 

need to be considered before an analysis can be conducted.  The first three assumptions 

relate to the design of this study and the remaining assumptions relate to the outcome of 

the analysis.  Table 7 below lists all six assumptions for this research question and the 

outcome of testing each assumption.  The first assumption is that the dependent variable 

must be continuous in nature.  For both the Environmental sample and the Input and 

Environmental sample, the dependent variable, SCEQ Total Score, is continuous, with 

score ranges from 23 to 115.  The second assumption is that the independent variable 

must be dichotomous in nature.  For both the Environmental sample and the Input and 

Environmental sample, the independent variable, Student Course Success, is 

dichotomous, with an outcome of zero or one.  The third assumption is independence of 

observations.  For both the Environmental sample and the Input and Environmental 
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sample, each observation for the independent variable falls into only one of two 

outcomes, zero or one, not both.  

 The fourth assumption is that no significant outliers should be present.  To 

determine if outliers were present, box-plots were created for each of the two samples. 

Using these box plots, five outliers (BB59, BB73, BB164, BB196, and BB243) were 

found in the Environmental sample and three outliers (ALL19, ALL23, and ALL61) were 

found in the Input and Environmental sample.  In order to not violate this assumption, 

these outliers were removed from both data sets for this research question.  Once 

removed, box plots were recreated a second time to ensure no outliers were still present. 

Upon inspection of these boxplots, no outliers were present in the data (See Appendix J).   

The fifth assumption is that the dependent variable should be normally 

distributed.  To test this assumption, the Shapiro-Wilk test for normality was conducted 

for each sample.  For both the Environmental sample and the Input and Environmental 

sample, SCEQ Total Scores for each level of course success (Failed/Passed) were 

normally distributed, as assessed by Shapiro-Wilk's test (p > 0.05).  The sixth and final 

assumption is that there should be homogeneity of variances in the population.  To test 

this assumption, Levene’s Test for Equality of Variances was used.  For both the 

Environmental sample and the Input and Environmental sample, there was homogeneity 

of variances for SCEQ Total Scores for each level of course success (Failed/Passed), as 

assessed by Levene’s test for equality of variance with (p = 0.774) and (p = 0.534), 

respectively.  
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Table 7 
Results of t-test Assumptions for SCEQ Total Score by Course Outcome for Environment 
Sample (N=167) and Input and Environment Sample (N=65) 

 Environment 
Sample 

 Input & Environment 
Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 

1. Continuous Dependent Variable Assumption Met  Assumption Met 
2. Dichotomous Independent Variable Assumption Met  Assumption Met 

3. Independence of Observations Assumption Met  Assumption Met 
4. No Significant Outliers Assumption Met  Assumption Met 

5. Normality of Dependent Variable Assumption Met  Assumption Met 
6. Homogeneity of Variance Assumption Met  Assumption Met 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.    
Results 

Table 8 below displays the results of the t-test and descriptive statistics for SCEQ 

Total scores by course outcome for the Environment Sample.  There were 136 students 

(81%) who passed and 31 students (19%) who failed the course, for a total of 167 

observations included in the analysis. SCEQ Total Scores were higher for students who 

passed the course (M = 84.82, SD = 10.6) than for students who failed the course (M = 

76.74, SD = 10.7), a statistically significant difference, M = 8.07, 95% CI [3.9, 12.3], 

t(165) = 3.8, p < 0.001, d = 0.76 with a power of 0.97.    
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Table 8 
 
Results of t-test and Descriptive Statistics for SCEQ Total Score by Course Outcome for 
Environment Sample (N = 167) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ
Total 

 
136 84.82 10.6  31 76.74 10.7 8.07 

[3.9,12.3] 3.8*** 165 0.76 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data. 
* p < .05. **p < .005. ***p < .001. 
 

Table 9 below displays the results of the t-test and descriptive statistics for SCEQ 

Total scores by course outcome for the Input and Environment Sample.  There were 51 

students (78%) who passed and 14 students (22%) who failed the course, for a total of 65 

observations included in the analysis. SCEQ Total Scores were higher for students who 

passed the course (M = 85.98, SD = 11.0) than for students who failed the course (M = 

77.57, SD = 12.7), a statistically significant difference, M = 8.41, 95% CI [1.6, 15.3], 

t(63) = 2.5, p = 0.017, d = 0.74 with a power of 0.68.    

Table 9 
 
Results of t-test and Descriptive Statistics for SCEQ Total Score by Course Outcome for 
Input and Environment Sample (N = 65) 

 Course Outcome Mean 
Difference 

with 
95% CI 

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ
Total 

 
51 85.98 11.0  14 77.57 12.7 8.41 

[1.6, 15.3] 2.5* 63 0.74 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study 
* p < .05. **p < .005. ***p < .001. 
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Research Question 3  

Is there a statistically significant difference in subscale scores from the student 

course engagement questionnaire (SCEQ) between students who achieved student course 

success and students who did not achieve student course success?  To address this 

question, independent sample t-tests were conducted on both data sets, the Environmental 

sample and the Input and Environmental sample.  The Environment Sample captures data 

from the de-identified secondary data set of course LMS data on the 403 students 

enrolled in the course, once course withdrawals were removed.  The Input and 

Environment Sample captures data from the secondary data sets of the course LMS, 

CLASS Office, and Registrar data on the 110 students enrolled in the course, once course 

withdrawals were removed, who consented to participate in this study.  Since there are 

four subscales for this survey instrument, independent t-tests were conducted on all four-

subscale categories: Skills, Emotional, Participation, and Performance.  In order to cover 

each of these four subscales, this research question will be divided into four parts. 

Research Question 3(a) will cover the Skills subscale, Research Question 3(b) will cover 

the Emotional subscale, Research Question 3(c) will cover the Participation subscale, and 

Research Question 3(d) will cover the Performance subscale.  The following paragraphs 

will discuss the assumptions and results of each of the four parts of this research question. 

Research Question 3(a) 

The first of the four subscales for the SCEQ scale is the Skills Subscale. Scores 

for the Skills Subscale range from 9 to 45.  The following paragraphs will discuss the 

assumptions and results of this research question for the Skills Subscale. 



91 

Assumptions.  An important first step in the data analysis process is to run 

assumption tests in order to determine if the data set used can be analyzed using the 

specific statistical test chosen (Laerd Statistics, 2017).  Independent sample t-tests have 

six assumptions that need to be considered before an analysis can be conducted.  The first 

three assumptions relate to the design of this study and the remaining assumptions relate 

to the outcome of the analysis.  Table 10 below lists all six assumptions for this research 

question and the outcome of testing each assumption.  The first assumption is that the 

dependent variable must be continuous in nature.  For both the Environmental sample 

and the Input and Environmental sample, the dependent variable, SCEQ Skills Subscale 

Score, is continuous, with score ranges from 9 to 45.  The second assumption is that the 

independent variable must be dichotomous in nature.  For both the Environmental sample 

and the Input and Environmental sample, the independent variable, Student Course 

Success, is dichotomous, with an outcome of zero or one.  The third assumption is 

independence of observations.  For both the Environmental sample and the Input and 

Environmental sample, each observation for the independent variable falls into only one 

of two outcomes, zero or one, not both.  

 The fourth assumption is that no significant outliers should be present. To 

determine if outliers were present, box-plots were created for each of the two samples. 

Using these box plots, four outliers (BB7, BB59, BB73, and BB243) were found in the 

Environmental sample and three outliers (ALL19, ALL23, and ALL61) were found in the 

Input and Environmental sample.  In order to not violate this assumption, these outliers 

were removed from the data sets for this research question.  Once removed, box plots 
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were created a second time to ensure no outliers were still present.  Upon inspection of 

these boxplots, no outliers were present in the data (See Appendix K).  

The fifth assumption is that the dependent variable should be normally 

distributed.  To test this assumption, the Shapiro-Wilk test for normality was conducted 

for each sample.  For the Environmental sample, SCEQ Skills Subscale scores for the 

first level of course success, Failed Course, were normally distributed, as assessed by 

Shapiro-Wilk’s test (p > 0.05) but for the second level of course success, Passed Course, 

scores were not normally distributed, as assessed by Shapiro-Wilk’s test (p < 0.05).  Even 

though normality was not obtained for the second level of course success, Passed Course, 

the decision was made to move forward with the analysis as a research exercise.  For the 

Input and Environmental sample, SCEQ Skills Subscale scores for each level of course 

success (Failed/Passed) were normally distributed, as assessed by Shapiro-Wilk’s test (p 

> 0.05).  The sixth and final assumption is that there should be homogeneity of variances 

in the population.  To test this assumption, Levene’s Test for Equality of Variances was 

used.  For both the Environmental sample and the Input and Environmental sample, there 

was homogeneity of variances for SCEQ Skills Subscale scores for each level of course 

success (Failed/Passed), as assessed by Levene’s test for equality of variance with (p = 

0.678) and (p = 0.572), respectively.  
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Table 10 
Results of t-test Assumptions for SCEQ Skills Subscale Score by Course Outcome for 
Environment Sample (N=168) and Input and Environment Sample (N=65) 

 Environment 
Sample 

 Input & Environment 
Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 

1. Continuous Dependent Variable Assumption Met  Assumption Met 
2. Dichotomous Independent Variable Assumption Met  Assumption Met 

3. Independence of Observations Assumption Met  Assumption Met 
4. No Significant Outliers Assumption Met  Assumption Met 

5. Normality of Dependent Variable Assumption 
Violated  Assumption Met 

6. Homogeneity of Variance Assumption Met  Assumption Met 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.   

Results.  Table 11 below displays the results of the t-test and descriptive statistics 

for SCEQ Skills Subscale scores by course outcome for the Environment Sample.  There 

were 136 students (81%) who passed the course and 32 students (19%) who failed the 

course, for a total of 168 observations included in the analysis.  SCEQ Skills Subscale 

scores were higher for students who passed the course (M = 35.53, SD = 5.0) than for 

students who failed the course (M = 32.94, SD = 5.1), a statistically significant difference, 

M = 2.60, 95% CI [0.6, 4.5], t(166) = 2.6, p = 0.01, d = 0.52 with a power of 0.75.   
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Table 11 

Results of t-test and Descriptive Statistics for SCEQ Skills Subscale Score by Course 
Outcome for the Environment Sample (N = 168) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ  
Skills 

 
136 35.53 5.0  32 32.94 5.1 2.60 

[0.6, 4.5] 2.6* 166 0.52 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.   
* p < .05. **p < .005. ***p < .001. 

Table 12 below displays the results of the t-test and descriptive statistics for 

SCEQ Skills Subscale scores by course outcome for the sample. There were 51 students 

(78%) who passed the course and 14 students (22%) who failed the course, for a total of 

65 observations included on the analysis.  SCEQ Skills Subscale scores were higher for 

students who passed the course (M = 36.0, SD = 5.0) than for students who failed the 

course (M = 33.7, SD = 5.7), a statistically insignificant difference, M = 2.33, 95% CI [-

0.8, 5.5], t(63) = 1.5, p = 0.142, d = 0.45, with a power of 0.31.   

Table 12 
 
Results of t-test and Descriptive Statistics for SCEQ Skills Subscale Score by Course 
Outcome for Input and Environment Sample (N = 65) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ  
Skills 

 
51 36.0 5.0  14 33.7 5.7 2.33 

[-0.8, 5.5] 1.5 63 0.45 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study. 
* p < .05. **p < .005. ***p < .001. 
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Research Question 3(b) 

 The second of the four subscales for the SCEQ scale is the Emotional Subscale. 

Scores for the emotional subscale range from 5 to 25.  The following paragraphs will 

discuss the assumptions and results of this research question for the Emotional Subscale. 

Assumptions.  An important first step in the data analysis process is to run 

assumption tests in order to determine if the data set used can be analyzed using the 

specific statistical test chosen (Laerd Statistics, 2017).  Independent sample t-tests have 

six assumptions that need to be considered before an analysis can be conducted.  The first 

three assumptions relate to the design of this study and the remaining assumptions relate 

to the outcome of the analysis.  Table 13 below lists all six assumptions for this research 

question and the outcome of testing each assumption.  The first assumption is that the 

dependent variable must be continuous in nature.  For both the Environmental sample 

and the Input and Environmental sample, the dependent variable, SCEQ Emotional 

Subscale Score, is continuous, with score ranges from 5 to 25.  The second assumption is 

that the independent variable must be dichotomous in nature.  For both the 

Environmental sample and the Input and Environmental sample, the independent 

variable, Student Course Success, is dichotomous, with an outcome of zero or one.  The 

third assumption is independence of observations.  For both the Environmental sample 

and the Input and Environmental sample, each observation for the independent variable 

falls into only one of two outcomes, zero or one, not both.  

 The fourth assumption is that no significant outliers should be present.  To 

determine if outliers were present, box-plots were created for each of the two samples. 

Using these box plots, four outliers (BB59, BB73, BB145, and BB243) were found in the 
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Environmental sample and no outliers were found in the Input and Environmental 

sample.  In order to not violate this assumption, these outliers were removed from the 

data sets for this research question.  Once removed, box plots were created a second time 

to ensure no outliers were still present.  Upon inspection of these boxplots, no outliers 

were present in the data (See Appendix K).  

The fifth assumption is that the dependent variable should be normally 

distributed.  To test this assumption, the Shapiro-Wilk test for normality was conducted 

for each sample.  For the Environmental sample, SCEQ Emotional Subscale scores for 

the first level of course success, Failed Course, were normally distributed, as assessed by 

Shapiro-Wilk’s test (p > 0.05) but for the second level of course success, Passed Course, 

scores were not normally distributed, as assessed by Shapiro-Wilk’s test (p < 0.05).  Even 

though normality was not obtained for the second level of course success, Passed Course, 

the decision was made to move forward with the analysis as a research exercise.  For the 

Input and Environmental sample, SCEQ Emotional subscale scores for each level of 

course success (Failed/Passed) were normally distributed, as assessed by Shapiro-Wilk’s 

test (p > 0.05).  The sixth and final assumption is that there should be homogeneity of 

variances in the population.  To test this assumption, Levene’s Test for Equality of 

Variances was used.  For both the Environmental sample and the Input and 

Environmental sample, there was homogeneity of variances for SCEQ Emotional 

subscale scores for each level of course success (Failed/Passed), as assessed by Levene’s 

test for equality of variance with (p = 0.388) and (p = 0.256), respectively.  
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Table 13 
Results of t-test Assumptions for SCEQ Emotional Subscale Score by Course Outcome for 
Environment Sample (N=168) and Input and Environment Sample (N=68) 

 Environment 
Sample 

 Input & Environment 
Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 

1. Continuous Dependent Variable Assumption Met  Assumption Met 
2. Dichotomous Independent Variable Assumption Met  Assumption Met 

3. Independence of Observations Assumption Met  Assumption Met 
4. No Significant Outliers Assumption Met  Assumption Met 

5. Normality of Dependent Variable Assumption 
Violated  Assumption Met 

6. Homogeneity of Variance Assumption Met  Assumption Met 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.    

Results.  Table 14 below displays the results of the t-test and descriptive statistics 

for SCEQ Emotional Subscale scores by course outcome for the Environment Sample. 

There were 136 students (81%) who passed and 32 students (19%) who failed the course, 

for a total of 168 observations included in the analysis.  SCEQ Emotional subscale scores 

were higher for students who passed the course (M = 17.9, SD = 3.5) than for students 

who failed the course (M = 16.2, SD = 3.8), a statistically significant difference, M = 

1.70, 95% CI [0.3, 3.1], t(166) = 2.4, p = 0.018, d = 0.48 with a power of 0.68.   

 

 

 

 

 



98 

Table 14 

Results of t-test and Descriptive Statistics for SCEQ Emotional Subscale Score by Course 
Outcome for the Environment Sample (N = 168) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ 
Emotional 

 
136 17.9 3.5  32 16.2 3.8 1.70 

[0.3, 3.1] 2.4* 166 0.48 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.   
* p < .05. **p < .005. ***p < .001. 

Table 15 below displays the results of the t-test and descriptive statistics for 

SCEQ Emotional Subscale scores by course outcome for the Input and Environment 

Sample.  There were 53 students (78%) who passed and 15 students (22%) who failed the 

course, for a total of 68 observations included on the analysis.  SCEQ Emotional 

Subscale scores were higher for students who passed the course (M = 17.1.0, SD = 4.2) 

than for students who failed the course (M = 14.2, SD = 5.5), a statistically significant 

difference, M = 2.88, 95% CI [0.2, 5.5], t(66) = 2.2, p = 0.033, d = 0.64 with a power of 

0.58.   

Table 15 
 
Results of t-test and Descriptive Statistics for SCEQ Emotional Subscale Score by Course 
Outcome for Input and Environment Sample (N = 68) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ 
Emotional 

 
53 17.1 4.2  15 14.2 5.5 2.88 

[0.2, 5.5] 2.2* 66 0.64 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study 
* p < .05. **p < .005. ***p < .001. 



99 

Research Question 3(c) 

 The third of the four subscales for the SCEQ scale is the Participation Subscale. 

Scores for the Participation Subscale range from six to 30.  The following paragraphs will 

discuss the assumptions and results of this research question for the Participation 

Subscale. 

Assumptions.  An important first step in the data analysis process is to run 

assumption tests in order to determine if the data set used can be analyzed using the 

specific statistical test chosen (Laerd Statistics, 2017).  Independent sample t-tests have 

six assumptions that need to be considered before an analysis can be conducted.  The first 

three assumptions relate to the design of this study and the remaining assumptions relate 

to the outcome of the analysis.  Table 16 below lists all six assumptions for this research 

question and the outcome of testing each assumption.  The first assumption is that the 

dependent variable must be continuous in nature.  For both the Environmental sample 

and the Input and Environmental sample, the dependent variable, SCEQ Participation 

Subscale Score, is continuous, with score ranges from six to 30.  The second assumption 

is that the independent variable must be dichotomous in nature.  For both the 

Environmental sample and the Input and Environmental sample, the independent 

variable, Student Course Success, is dichotomous, with an outcome of zero or one.  The 

third assumption is independence of observations.  For both the Environmental sample 

and the Input and Environmental sample, each observation for the independent variable 

falls into only one of two outcomes, zero or one, not both.  
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The fourth assumption is that no significant outliers should be present.  To 

determine if outliers were present, box-plots were created for each of the two samples. 

Upon inspection of these boxplots, no outliers were present in the data (See Appendix K).  

The fifth assumption is that the dependent variable should be normally 

distributed.  To test this assumption, the Shapiro-Wilk test for normality was conducted 

for each sample.  For both the Environmental sample and the Input and Environmental 

sample, SCEQ Participation Scores for each level of course success (Failed/Passed) were 

normally distributed, as assessed by Shapiro-Wilk’s test (p > 0.05). The sixth and final 

assumption is that there should be homogeneity of variances in the population.  To test 

this assumption, Levene’s Test for Equality of Variances was used.  For both samples, 

there was homogeneity of variances for SCEQ Participation Subscale scores for each 

level of course success (Failed/Passed), as assessed by Levene’s test for equality of 

variance with (p = 0.676) and (p = 0.571), respectively.  

Table 16 
Results of t-test Assumptions for SCEQ Participation Subscale Scores by Course 
Outcome for Environment Sample (N=168) and Input and Environment Sample (N=68) 

 Environment 
Sample 

 Input & Environment 
Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 

1. Continuous Dependent Variable Assumption Met  Assumption Met 
2. Dichotomous Independent Variable Assumption Met  Assumption Met 
3. Independence of Observations Assumption Met  Assumption Met 
4. No Significant Outliers Assumption Met  Assumption Met 
5. Normality of Dependent Variable Assumption Met  Assumption Met 
6. Homogeneity of Variance Assumption Met  Assumption Met 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.    
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Results. Table 17 below displays the results of the t-test and descriptive statistics 

for SCEQ Participation Subscale scores by course outcome for the Environment Sample. 

There were 136 students (81%) who passed and 32 students (19%) who failed the course, 

for a total of 168 observations included in the analysis.  SCEQ Participation subscale 

scores were higher for students who passed the course (M = 19.49, SD = 4.0) than for 

students who failed the course (M = 18.03, SD = 4.3), a statistically insignificant 

difference, M = 1.46, 95% CI [0.6, 4.5], t(166) = 1.8, p = 0.069, d = 0.34 with a power of 

0.41.   

Table 17 

Results of t-test and Descriptive Statistics for SCEQ Participation Subscale Score by 
Course Outcome for the Environment Sample (N = 168) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ 
Participation 

 
136 19.49 4.0  32 18.03 4.3 1.46 

[-0.1, 3.0] 1.8 166 0.34 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.   
* p < .05. **p < .005. ***p < .001. 

Table 18 below displays the results of the t-test and descriptive statistics for 

SCEQ Participation scores by course outcome for the Input and Environment Sample. 

There were 53 students (78%) who passed and 15 students (22%) who failed the course, 

for a total of 68 observations included on the analysis.  SCEQ Participation Subscale 

scores were higher for students who passed the course (M = 19.2, SD = 5.1) than for 

students who failed the course (M = 17.7, SD = 4.5), a statistically insignificant 

difference, M = 1.56, 95% CI [-1.3, 4.4], t(66) = 1.1, p = 0.285, d = 0.30 with a power of 

0.17.   
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Table 18 
 
Results of t-test and Descriptive Statistics for SCEQ Participation Subscale Score by 
Course Outcome for Input and Environment Sample (N = 68) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ 
Participation 

 
53 19.2 5.1  15 17.7 4.5 1.56 

[-1.3, 4.4] 1.1 66 0.30 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study. 
* p < .05. **p < .005. ***p < .001. 

Research Question 3(d) 

 The last of the four subscales for the SCEQ scale is the Performance Subscale. 

Scores for the Performance Subscale range from three to 15.  The following paragraphs 

will discuss the assumptions and results of this research question for the Performance 

Subscale. 

Assumptions.  An important first step in the data analysis process is to run 

assumption tests in order to determine if the data set used can be analyzed using the 

specific statistical test chosen (Laerd Statistics, 2017).  Independent sample t-tests have 

six assumptions that need to be considered before an analysis can be conducted.  The first 

three assumptions relate to the design of this study and the remaining assumptions relate 

to the outcome of the analysis.  Table 19 below lists all six assumptions for this research 

question and the outcome of testing each assumption.  The first assumption is that the 

dependent variable must be continuous in nature.  For both the Environmental sample 

and the Input and Environmental sample, the dependent variable, SCEQ Performance 

Subscale score, is continuous, with score ranges from three to 15.  The second 
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assumption is that the independent variable must be dichotomous in nature.  For both the 

Environmental sample and the Input and Environmental sample, the independent 

variable, Student Course Success, is dichotomous, with an outcome of zero or one.  The 

third assumption is independence of observations.  For both the Environmental sample 

and the Input and Environmental sample, each observation for the independent variable 

falls into only one of two outcomes, zero or one, not both.  

 The fourth assumption is that no significant outliers should be present.  To 

determine if outliers were present, box-plots were created for each of the two samples. 

Using these box plots, two outliers (BB73 and BB243) were found in the Environmental 

sample and two outliers (ALL23 and ALL77) were found in the Input and Environmental 

sample.  In order to not violate this assumption, these outliers were removed from the 

data sets for this research question. Once removed, box plots were created a second time 

to ensure no outliers were still present.  Upon inspection of these boxplots, no outliers 

were present in the data (See Appendix K).  

The fifth assumption is that the dependent variable should be normally 

distributed.  To test this assumption, the Shapiro-Wilk test for normality was conducted 

for each sample.  For the Environmental sample, SCEQ Performance Subscale scores for 

the first level of course success, Failed Course, were normally distributed, as assessed by 

Shapiro-Wilk’s test (p > 0.05) but for the second level of course success, Passed Course, 

scores were not normally distributed, as assessed by Shapiro-Wilk’s test (p < 0.05).  Even 

though normality was not obtained for the second level of course success, Passed Course, 

the decision was made to move forward with the analysis as a research exercise.  For the 

Input and Environmental sample, SCEQ Performance Subscale scores for the first level 
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of course success, Failed Course, were normally distributed, as assessed by Shapiro-

Wilk’s test (p > 0.05) but for the second level of course success, Passed Course, scores 

were not normally distributed, as assessed by Shapiro-Wilk’s test (p < 0.05).  Even 

though normality was not obtained for the second level of course success, Passed Course, 

the decision was made to move forward with the analysis as a research exercise.  The 

sixth and final assumption is that there should be homogeneity of variances in the 

population.  To test this assumption, Levene’s Test for Equality of Variances was used.  

For both the Environmental sample and the Input and Environmental sample, there was 

not homogeneity of variances for SCEQ Performance subscale scores for each level of 

course success (Failed/Passed), as assessed by Levene’s test for equality of variance with 

(p = 0.009) and (p = 0.000), respectively. Even though equality of variance was not 

obtained, the decision was made to move forward with the analysis as a research exercise.  

Moving forward, the analysis will be with based on the premise of equal variance not 

assumed. 

Table 19 
Results of t-test Assumptions for SCEQ Performance Subscale Scores by Course 
Outcome for Environment Sample (N=170) and Input and Environment Sample (N=66) 

 Environment Sample  Input & Environment 
Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 

1. Continuous Dependent 
Variable Assumption Met  Assumption Met 

2. Dichotomous Independent 
Variable Assumption Met  Assumption Met 

3. Independence of Observations Assumption Met  Assumption Met 
4. No Significant Outliers Assumption Met  Assumption Met 

(Continued) 
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Table 19. Results of t-test Assumptions for SCEQ Performance Subscale Score by 
Course Outcome for Environment Sample (N=170) and Input and Environment 
Sample (N=66) (Continued) 

 Environment Sample  Input & Environment 
Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 

5. Normality of Dependent 
Variable Assumption Violated  Assumption Violated 

6. Homogeneity of Variance Assumption Violated  Assumption Violated 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study.  

Results.  Table 20 below displays the results of the t-test and descriptive statistics 

for SCEQ Performance Subscale scores by course outcome for the Environment Sample. 

There were 138 students (81%) who passed and 32 students (19%) who failed the course, 

for a total of 170 observations included in the analysis. SCEQ Performance subscale 

scores were higher for students who passed the course (M = 12.4, SD = 1.9) than for 

students who failed the course (M = 10.66, SD = 2.7), a statistically significant difference, 

M = 1.73, 95% CI [0.7, 2.7], t(38.7) = 3.5, p = 0.001, d = 0.82 with a power of 0.99.   

Table 20 

Results of t-test and Descriptive Statistics for SCEQ Performance Subscale Score by 
Course Outcome for the Environment Sample (N = 170) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ 
Performance 

 
138 12.4 1.9  32 10.7 2.7 1.73 

[0.7, 2.7] 3.5** 38.7 0.82 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data. 
* p < .05. **p < .005. ***p < .001. 
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Table 21 below displays the results of the t-test and descriptive statistics for 

SCEQ Performance scores by course outcome for the Input and Environment Sample. 

There were 51 students (78%) who passed and 15 students (22%) who failed the course, 

for a total of 66 observations included on the analysis.  SCEQ Performance Subscale 

scores were higher for students who passed the course (M = 12.7.0, SD = 1.8) than for 

students who failed the course (M = 10.1, SD = 4.2), a statistically significant difference, 

M = 2.62, 95% CI [0.24, 5.0], t(15.5) = 2.3, p = 0.033, d = 1.03 with a power of 0.93.   

Table 21 
 
Results of t-test and Descriptive Statistics for SCEQ Performance Subscale Score by 
Course Outcome for Input and Environment Sample (N = 66) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

SCEQ 
Performance 

 
51 12.7 1.8  15 10.1 4.2 2.62 

[0.24, 5.0] 2.3* 15.5 1.03 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study. 
* p < .05. **p < .005. ***p < .001. 

Research Question 4 

Is there a statistically significant difference in total scores from the academic self-

concept scale-short form (ASCS-SF) between students who achieved student course 

success and students who did not achieve student course success?  To address this 

question, independent sample t-tests were conducted on both data sets, the Environmental 

sample and the Input and Environmental sample.  The Environment Sample captures data 

from the de-identified secondary data set of course LMS data on the 403 students 

enrolled in the course, once course withdrawals were removed.  The Input and 
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Environment Sample captures data from the secondary data sets of the course LMS, 

CLASS Office, and Registrar data on the 110 students enrolled in the course, once course 

withdrawals were removed, who consented to participate in this study.  Since the 

ASCS_SF was administered to students at the beginning and at the end of the course, 

independent samples t-tests were conducted on survey results both the pre-course and 

post-course survey results.  Total Scores from the ASCS_SF range from 18 to 72. 

In order to cover both the pre-course and post-course surveys, this research 

question will be divided into two parts: Research Question 4(a) will cover the ASCS_SF 

Total Score for the Pre-course survey and Research Question 4(b) will cover the 

ASCS_SF Total Score for the Post-course survey.  The following paragraphs will discuss 

the assumptions and results of both parts of this research question.  

Research Question 4(a)  

 The ASCS_SF was administered at the beginning of the course and then again at 

the end of the course.  Scores for the ASCS_SF Subscale range from 18 to 72.  The 

following paragraphs will discuss the assumptions and results of this research question 

for the Pre-Course Survey. 

Assumptions. An important first step in the data analysis process is to run 

assumption tests in order to determine if the data set used can be analyzed using the 

specific statistical test chosen (Laerd Statistics, 2017).  Independent sample t-tests have 

six assumptions that need to be considered before an analysis can be conducted.  The first 

three assumptions relate to the design of this study and the remaining assumptions relate 

to the outcome of the analysis.  Table 22 below lists all six assumptions for this research 

question and the outcome of testing each assumption.  The first assumption is that the 
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dependent variable must be continuous in nature.  For both the Environmental sample 

and the Input and Environmental sample, the dependent variable, ASCS_SF Total Score 

(Pre-Course), is continuous, with score ranges from 18 to 72.  The second assumption is 

that the independent variable must be dichotomous in nature.  For both the 

Environmental sample and the Input and Environmental sample, the independent 

variable, Student Course Success, is dichotomous, with an outcome of zero or one.  The 

third assumption is independence of observations.  For both the Environmental sample 

and the Input and Environmental sample, each observation for the independent variable 

falls into only one of two outcomes, zero or one, not both.  

 The fourth assumption is that no significant outliers should be present. To 

determine if outliers were present, box-plots were created for each of the two samples. 

Using these box plots, no outliers were found in the Environmental sample but four 

outliers (ALL11, ALL16, ALL32, ALL61, and ALL47) were found in the Input and 

Environmental sample.  In order to not violate this assumption, these outliers were 

removed from the data sets for this research question.  Once removed, box plots were 

created a second time to ensure no outliers were still present.  Upon inspection of these 

boxplots, no outliers were present in the data (See Appendix L).  

The fifth assumption is that the dependent variable should be normally 

distributed.  To test this assumption, the Shapiro-Wilk test for normality was conducted 

for each sample. For the Environmental sample, ASCS_SF Total Score (Pre-Course) 

scores for the first level of course success, Failed Course, were normally distributed, as 

assessed by Shapiro-Wilk’s test (p > 0.05) but for the second level of course success, 

Passed Course, scores were not normally distributed, as assessed by Shapiro-Wilk’s test 
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(p < 0.05).  Even though normality was not obtained for the second level of course 

success, Passed Course, the decision was made to move forward with the analysis as a 

research exercise.  For the Input and Environmental sample, ASCS_SF Total Score (Pre-

Course) scores for each level of course success (Failed/Passed) were normally 

distributed, as assessed by Shapiro-Wilk’s test (p > .05).  The sixth and final assumption 

is that there should be homogeneity of variances in the population.  To test this 

assumption, Levene’s Test for Equality of Variances was used.  For the Environmental 

sample, there was homogeneity of variances for ASCS_SF Total Score (Pre-Course) 

scores for each level of course success (Failed/Passed), as assessed by Levene’s test for 

equality of variance with (p = 0.554).  For the sample, there was no homogeneity of 

variances for ASCS_SF Total Score (Pre-Course) Scores for each level of course success 

(Failed/Passed), as assessed by Levene’s test for equality of variance with (p = 0.034).  

Table 22 
Results of t-test Assumptions for ASCS_SF Total Score (Pre-Course) by Course Outcome 
for Environment Sample (N=248) and Input and Environment Sample (N=78) 
 Environment 

Sample 
 Input & Environment 

Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 
1. Continuous Dependent Variable Assumption Met  Assumption Met 
2. Dichotomous Independent Variable Assumption Met  Assumption Met 
3. Independence of Observations Assumption Met  Assumption Met 
4. No Significant Outliers Assumption Met  Assumption Met 
5. Normality of Dependent Variable Violated  Assumption Met 
6. Homogeneity of Variance Assumption Met  Assumption Violated 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study. 

Results. Table 23 below displays the results of the t-test and descriptive statistics 

for ASCS_SF Total Score (Pre-Course) scores by course outcome for the Environment 
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Sample.  There were 197 students (79%) who passed and 51 students (21%) who failed 

the course, for a total of 248 observations included in the analysis.  ASCS_SF Total 

Score (Pre-Course) Scores were higher for students who passed the course (M = 52.04, 

SD = 7.1) than for students who failed the course (M = 47.98, SD = 7.9), a statistically 

significant difference, M = 4.1, 95% CI [1.8, 6.3], t(246) = 3.6, p = 0.00, d = 0.56 with a 

power of 0.94.   

Table 23 
Results of t-test and Descriptive Statistics for ASCS_SF Total Score (Pre-Course) by 
Course Outcome for Environment Sample (N = 248) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

ASCS_SF  
Pre-Score 

 
197 52.04 7.1  51 47.98 7.9 4.1 

[1.8, 6.3] 3.6*** 246 0.56 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data. 
* p < .05. **p < .005. ***p < .001. 

 
Table 24 below displays the results of the t-test and descriptive statistics for 

ASCS_SF Total Score (Pre-Course) Scores by course outcome for the Input and 

Environment Sample.  There were 66 students (78%) who passed and 12 students (22%) 

who failed the course, for a total of 78 observations included in the analysis.  ASCS_SF 

Total Score (Pre-Course) Scores were higher for students who passed the course (M = 

52.62, SD = 7.1) than for students who failed the course (M = 48.08, SD = 4.2), a 

statistically significant difference, M = 4.54, 95% CI [1.5, 15.3], t(24.2) = 3.0, p = 0.006, 

d = 0.67 with a power of 0.56.   
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Table 24 
Results of t-test and Descriptive Statistics for ASCS_SF Total Score (Pre-Course) by 
Course Outcome for the Input and Environment Sample (N = 78) 

 Course Outcome Mean 
Difference 

with  
95% CI 

   
 Passed  Failed     
 n M SD  n M SD t df d 

ASCS_SF  
Pre-Score 

 
66 52.62 7.1  12 48.08 4.2 4.54 

[1.5, 7.6] 3.0** 24.2 0.67 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study. 
* p < .05. **p < .005. ***p < .001. 

Research Question 4(b)  

 The ASCS_SF was administered at the beginning of the course and then again at 

the end of the course.  Scores for the ASCS_SF Subscale range from 18 to 72.  The 

following paragraphs will discuss the assumptions and results of this research question 

for the Post-Course Survey. 

Assumptions. An important first step in the data analysis process is to run 

assumption tests in order to determine if the data set used can be analyzed using the 

specific statistical test chosen (Laerd Statistics, 2017).  Independent sample t-tests have 

six assumptions that need to be considered before an analysis can be conducted.  The first 

three assumptions relate to the design of this study and the remaining assumptions relate 

to the outcome of the analysis.  Table 25 below lists all six assumptions for this research 

question and the outcome of testing each assumption.  The first assumption is that the 

dependent variable must be continuous in nature.  For both the Environmental sample 

and the Input and Environmental sample, the dependent variable, ASCS_SF Total Score 

(Post-Course), is continuous, with score ranges from 18 to 72.  The second assumption is 

that the independent variable must be dichotomous in nature.  For both the 
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Environmental sample and the Input and Environmental sample, the independent 

variable, Student Course Success, is dichotomous, with an outcome of zero or one.  The 

third assumption is independence of observations.  For both the Environmental sample 

and the Input and Environmental sample, each observation for the independent variable 

falls into only one of two outcomes, zero or one, not both.  

 The fourth assumption is that no significant outliers should be present. To 

determine if outliers were present, box-plots were created for each of the two samples. 

Using these box plots, five outliers (BB1, BB124, BB51, BB397, and BB20) were found 

in the Environment sample and four outliers (ALL32, ALL16, ALL20, and ALL 106) 

were found in the Input and Environment sample.  In order to not violate this assumption, 

these outliers were removed from the data sets for this research question.  Once removed, 

box plots were created a second time to ensure no outliers were still present.  Upon 

inspection of these boxplots, no outliers were present in the data (See Appendix L).  

The fifth assumption is that the dependent variable should be normally 

distributed.  To test this assumption, the Shapiro-Wilk test for normality was conducted 

for each sample.  For both the Environment sample and the Input and Environment 

sample, ASCS_SF Total Score (Post-Course) scores for both levels of course success, 

(Failed Course/Passed Course), were normally distributed, as assessed by Shapiro-Wilk’s 

test (p > 0.05).  The sixth and final assumption is that there should be homogeneity of 

variances in the population.  To test this assumption, Levene’s Test for Equality of 

Variances was used.  For the Environment sample, there was no homogeneity of 

variances for ASCS_SF Total Score (Post-Course) scores for each level of course success 

(Failed/Passed), as assessed by Levene’s test for equality of variance with (p = 0.028). 
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For the Input and Environment sample, there was homogeneity of variances for 

ASCS_SF Total Score (Post-Course) Scores for each level of course success 

(Failed/Passed), as assessed by Levene’s test for equality of variance with (p = 0.132).  

Table 25 
Results of t-test Assumptions for ASCS_SF Total Score (Post-Course) by Course 
Outcome for Environment Sample (N=148) and Input and Environment Sample (N=56) 

 Environment 
Sample 

 Input & Environment 
Sample 

Assumptions Outcome of 
Assumption Test  Outcome of       

Assumption Test 

1. Continuous Dependent Variable Assumption Met  Assumption Met 
2. Dichotomous Independent Variable Assumption Met  Assumption Met 

3. Independence of Observations Assumption Met  Assumption Met 
4. No Significant Outliers Assumption Met  Assumption Met 

5. Normality of Dependent Variable Assumption Met  Assumption Met 
6. Homogeneity of Variance Assumption 

Violated  Assumption Met 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.  The Input and Environment Sample captures data from the secondary 
data sets of the course LMS, CLASS Office, and Registrar data on the students enrolled 
in the course who consented to participate in this study. 
    

Results. Table 26 below displays the results of the t-test and descriptive statistics 

for ASCS_SF Total Score (Post-Course) scores by course outcome for the Environment 

Sample.  There were 126 students (81%) who passed and 22 students (19%) who failed 

the course, for a total of 148 observations included in the analysis.  ASCS_SF Total 

Score (Post-Course) Scores were higher for students who passed the course (M = 52.71, 

SD = 7.8) than for students who failed the course (M = 44.27, SD = 5.2), a statistically 

significant difference, M = 8.43, 95% CI [5.8, 11.1], t(40.1) = 6.5, p < 0.001, d = 1.13 

with a power of 0.99.   
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Table 26 
Results of t-test and Descriptive Statistics for ASCS_SF Total Score (Post-Course) by 
Course Outcome for Environment Sample (N = 148) 

 Course Outcome Mean 
Difference 

with  
95% CI  

   
 Passed  Failed     
 n M SD  n M SD t df d 

ASCS_SF  
Post-Score 

 
126 52.71 7.8  22 44.27 5.2 8.43 

[5.8, 11.1] 6.5*** 40.1 1.13 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.   
* p < .05. **p < .005. ***p < .001. 

Table 27 below displays the results of the t-test and descriptive statistics for 

ASCS_SF Total Score (Post-Course) Scores by course outcome for the Input and 

Environment Sample.  There were 47 students (84%) who passed and 9 students (16%) 

who failed the course, for a total of 56 observations included in the analysis. ASCS_SF 

Total Score (Post-Course) Scores were higher for students who passed the course (M = 

524.34, SD = 7.2) than for students who failed the course (M = 44.22, SD = 4.1), a 

statistically significant difference, M = 10.12, 95% CI [5.1, 15.1], t(54) = 4.1, p < 0.001, 

d = 1.48 with a power of 0.97.   

Table 27 
Results of t-test and Descriptive Statistics for ASCS_SF Total Score (Post Course) by 
Course Outcome for the Input and Environment Sample (N = 56) 

 Course Outcome Mean 
Difference 

with  
95% CI 

   
 Passed  Failed     
 n M SD  n M SD t df d 

ASCS_SF  
Post-Score 

 
47 54.34 7.2  9 44.22 4.1 10.12 

[5.1, 15.1] 4.1*** 54 1.48 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study                                                                            
* p < .05. **p < .005. ***p < .001. 
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Research Question 5 

How do input factors that students bring to the course predict student final course 

GPA in an undergraduate lecture capture quantitative methods course?  To address this 

question, a hierarchical multiple regression analysis was conducted on the Input and 

Environment sample.  The Input and Environment Sample captures data from the 

secondary data sets of the course LMS, CLASS Office, and Registrar data on the 110 

students enrolled in the course, once course withdrawals were removed, who consented to 

participate in this study.  The following paragraphs will discuss the assumptions and 

results of this research question. 

Assumptions 

An important first step in the data analysis process is to run assumption tests in 

order to determine if the data set used can be analyzed using the specific statistical test 

chosen (Laerd Statistics, 2017).  Multiple regression has eight assumptions that need to 

be considered before an analysis can be conducted.  The first two assumptions relate to 

the design of this study and the remaining assumptions relate to the outcome of the 

analysis.  Table 28 below lists all eight assumptions for this research question and the 

outcome of testing each assumption.  

The first assumption is that the dependent variable must be continuous in nature.  

For the Input and Environment sample, the dependent variable, Final Grade GPA, is 

continuous, with score ranges from 0 to 4.0.  The second assumption is that there must be 

two or more independent variables and these variables must be continuous or 

categorical.  For the Input and Environment sample, there are more than two independent 

variables and all the independent variables are either categorical or continuous in nature.  
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The third assumption is independence of observations.  To test this assumption, a Durbin-

Watson Statistic test was conducted, with a goal value close to 2.0 needed for 

independence.  For the Input and Environment sample, there was an independence of 

residuals, as assessed by a Durbin-Watson statistic of 2.517.  

 The fourth assumption is that the relationship between the dependent variable and 

each independent variable needs to be a linear relationship.  To determine if linear 

relationships existed, two actions were taken.  First, a scatterplot of the studentized 

residuals against the unstandardized predicted was created. Second, partial regression 

plots were created between each independent variable and the dependent variable.  After 

inspection of the scatterplot of the studentized residuals against the unstandardized 

predicted value and partial regression plots, for the Input and Environment sample, 

linearity was achieved.  The scatter plot can be found in Appendix M. 

The fifth assumption is that the data needs to display homoscedasticity of 

residuals.  To test this assumption, a scatterplot of the studentized residuals against the 

unstandardized predicted was created.  For the Input and Environment sample, there was 

homoscedasticity, as assessed by visual inspection of the scatter plot of studentized 

residuals versus unstandardized predicted values.  The scatter plot can be found in 

Appendix M. 

The sixth assumption is that the data cannot show multicollinearity.  To test this 

assumption, tolerance/VIF values were inspected for to see if any tolerance values were 

less than 0.1 or if a VIF is greater than 10.  For the Input and Environment sample, there 

was no evidence of multicollinearity, as assessed by tolerance values greater than 0.1 and 

VIF values less than 10.  
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The seventh assumption is that there should not be significant outliers, leverage 

points, or influential points.  To test this assumption, three actions were taken.  First, to 

check for outliers, studentized deleted residuals were calculated and assessed for values 

greater than +/- three standard deviations.  Second, to check for leverage points, leverage 

values were calculated and assessed for values above 0.5.  Lastly, to check for influential 

points, Cook’s Distance value were calculated and assessed for values above 1.0. For the 

Input and Environment sample, there were no outliers as assessed by no studentized 

deleted residuals greater than +/- three standard deviations.  As for leverage points, there 

were two cases (ALL 64 and ALL 61) that displayed a leverage value above 0.5.  These 

cases were kept since their leverage values were only slightly over at 0.56 in an effort to 

maximize the sample size.  Lastly, there were no influential points found, as assessed by 

no Cook’s Distance values above 1.0. 

 The eighth and final assumption is that the residuals need to follow a normal 

distribution.  To test this assumption, a histogram with superimposed normal distribution 

curve and a P-Plot was created using the standardized residuals.  For the Input and 

Environment sample, normality was met, as assessed by visual inspection the histogram 

with superimposed normal distribution curve and P-Plot.  The histogram and P-Plot can 

be found in Appendix M. 
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Table 28 
Outcome of Assumptions Tests for the Multiple Regression Analysis Using Input Factors 
to Predict Final Course GPA Grades for the Input and Environment Sample (N=101) 

 Input & Environment Sample 
Assumptions Outcome of Assumption Test 
1. Continuous Dependent Variable Assumption Met 
2. Two or more Independent Variables 
that are Continuous or Categorical  

Assumption Met 
3. Independence of Observations Assumption Met 
4. Linear Relationship Assumption Met 
5. Homoscedasticity of Residuals Assumption Met 
6. No Multicollinearity Assumption Met 
7. No Significant Outliers Partially Violated 
8. Residuals are Normally Distributed Assumption Met 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study. 
Results 

Table 29 below displays the results of the hierarchical multiple regression that 

was run to predict student final course GPA grades using 17 input factors segmented into 

five blocks for the Input and Environment Sample.  101 observations were included in 

the analysis.  Model 1, Model 2, Model 3, and Model 4 were statistically insignificant in 

predicting student final course GPA’s, as assessed by p > 0.05.  Model 5 (The full model) 

was statistically significant in predicting student final course GPA grades, F(17, 83) = 

4.427, p < 0.001, adjusted R2= 0.368.  The addition of Statistics GPA, Calculus GPA, and 

University GPA to the prediction of student final course GPA’s (Model 5) led to a 

statistically significant increase in R2 of 0.296, F(3, 83) = 15.637, p < 0.001.   
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Table 29 

Results of the Multiple Regression Analysis Using Input Factors to Predict Final Course 
GPA Grades for the Input and Environment Sample (N=101) 

 
Variables 

Standardized Coefficients (ß) 
Model 1 Model 2 Model 3 Model 4 Model 5 

Block 1: Gender      
Gender-Female -.077 

 
-.071 -.010 

 
-.015 
 

-.029 
 Block 2: Race/Ethnicity      

Hispanic  -.007 .057 .089 .026 
Asian  -.006 -.010 .011 -.050 
African American  -.098 -.034 -.014 .008 
White  .002 .034 .063 -.011 
2 or More  -.184 -.179 -.152 -.121 

Block 3: Major      
Accounting   .010 .004 .046 
Economics   .006 -.015 .035 
Finance   .070 .063 .067 
Hospitality   -.301 -.275 -.135 
Marketing   .041 .020 .061 
Management   .125 .111 .148 
MIS   .038 .037 .071 

Block 4: University Standing      
University Standing-SR    -.140 

 
.008 
 Block 5: GPA      

Statistics GPA     .076 
Calculus GPA     -.060 
University GPA     .573*** 

R .077 .216 .403 .423 .690 
R2 .006 .047 .162 .179 .476 
Adjusted R2 -.004 -.014 .037 .046 .368 
∆R2  .006 .041 .115 .017 .296 
p .444 .596 .232 .201 .000*** 
Power .120 .299 .688 .723 

 

.994 
Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study.                                                                         
*p < .05. **p <.005. ***p < .001. 
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Research Question 6   

How do course environment factors that students experience during the course 

predict student final course GPA grades in an undergraduate lecture capture quantitative 

methods course?  To address this question, a hierarchical multiple regression analysis 

was conducted on the Environment Sample.  The Environment Sample captures data 

from the de-identified secondary data set of course LMS data on the 403 students 

enrolled in the course, once course withdrawals were removed.  The following 

paragraphs will discuss the assumptions and results of this research question. 

Assumptions 

An important first step in the data analysis process is to run assumption tests in 

order to determine if the data set used can be analyzed using the specific statistical test 

chosen (Laerd Statistics, 2017).  Multiple regression has eight assumptions that need to 

be considered before an analysis can be conducted.  The first two assumptions relate to 

the design of this study and the remaining assumptions relate to the outcome of the 

analysis.  Table 30 below lists all eight assumptions for this research question and the 

outcome of testing each assumption.  The first assumption is that the dependent variable 

must be continuous in nature.  For the Environment sample, the dependent variable, Final 

Grade GPA, is continuous, with score ranges from 0 to 4.0.  The second assumption is 

that there must be two or more independent variables and these variables must be 

continuous or categorical.  For both the Environment sample, there are more than two 

independent variables and all the independent variables are either categorical or 

continuous in nature.  The third assumption is independence of observations.  To test this 

assumption, a Durbin-Watson Statistic test was conducted, with a goal value close to 2.0 
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needed for independence.  For the Environment sample, there was an independence of 

residuals, as assessed by a Durbin-Watson statistic of 2.039.  

 The fourth assumption is that the relationship between the dependent variable and 

each independent variable needs to be a linear relationship.  To determine if linear 

relationships existed, two actions were taken.  First, a scatterplot of the studentized 

residuals against the unstandardized predicted was created.  Second, partial regression 

plots were created between each independent variable and the dependent variable.  After 

inspection of the scatterplot of the studentized residuals against the unstandardized 

predicted value and partial regression plots, for the Environment sample, linearity was 

achieved.  

The fifth assumption is that the data needs to display homoscedasticity of 

residuals.  To test this assumption, a scatterplot of the studentized residuals against the 

unstandardized predicted was created.  For the Environment sample, there was 

homoscedasticity, as assessed by visual inspection of the scatter plot of studentized 

residuals versus unstandardized predicted values.  The scatter can be found in Appendix 

N.  

The sixth assumption is that the data cannot show multicollinearity.  To test this 

assumption, tolerance/VIF values were inspected for to see if any tolerance values were 

less than 0.1 or if a VIF is greater than 10.  For the Environment sample, there was one 

independent variable that had a VIF value of 10 or greater: Live video views. After 

further inspection, this variable was removed and the analysis was re-run.  Once re-run, 

there was no evidence of multicollinearity in any independent variables, as assessed by 

tolerance values greater than 0.1 and VIF values less than 10.  
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The seventh assumption is that there should not be significant outliers, leverage 

points, or influential points.  To test this assumption, three actions were taken. First, to 

check for outliers, studentized deleted residuals were calculated and assessed for values 

greater than +/- three standard deviations.  Second, to check for leverage points, leverage 

values were calculated and assessed for values above 0.5.  Lastly, to check for influential 

points, Cook’s Distance values were calculated and assessed for values above 1.0.  

As for Outliers, for the Environment sample, there were seven cases that were 

classified as outliers (BB361, BB355, BB253, BB268, BB18, BB53, and BB24).  These 

cases were kept in an effort to maximize sample size.  As for leverage points, no leverage 

points greater than 0.5 were found.  As for influential points, no influential points were 

found, as assessed by no Cook’s Distance values above 1.0.  The eighth and final 

assumption is that the residuals need to follow a normal distribution.  To test this 

assumption, a histogram with superimposed normal distribution curve and a P-Plot were 

created using the standardized residuals.  For the Environment sample, normality was 

met, as assessed by visual inspection of the histogram with superimposed normal 

distribution curve and P-Plot.  The histogram and P-Plot can be found in Appendix N. 

Table 30 
Outcome of Assumptions Tests for the Multiple Regression Analysis Using Course 
Environment Factors to Predict Final Course GPA Grades for the Environment Sample 
(N=137) 

 Environment Sample 
Assumptions Outcome of Assumption Test 
1. Continuous Dependent Variable Assumption Met 
2. Two or more Independent Variables 
that are Continuous or Categorical  

Assumption Met 
3. Independence of Observations Assumption Met 
4. Linear Relationship Assumption Met 
5. Homoscedasticity of Residuals Assumption Met 

(Continued) 
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Table 30. Outcome of Assumptions Tests for the Multiple Regression 
Analysis Using Course Environment Factors to Predict Final Course GPA 
Grades for the Environment Sample (N=137) (Continued) 
  Environment Sample 
Assumptions Outcome of Assumption Test 
6. No Multicollinearity Assumption Met 

 

 
 

7. No Significant Outliers, Leverage 
Points, or Influential Points 

Assumption Met 
8. Residuals are Normally Distributed Assumption Met 

Note.  The Environment Sample captures data from the de-identified secondary data set 
of course LMS data.   
 
Results 

Table 31 below displays the results of the hierarchical multiple regression that 

was run to predict student final course GPA grades using 17 input factors segmented into 

five blocks.  13 observations were included in the analysis.  Model 1 was statistically 

significant in predicting student final course GPA grades, F(2, 134) = 5.542, p < 0.01, 

adjusted R2= 0.063.  Model 2 was statistically significant in predicting student final 

course GPA grades, F(3, 133) = 6.091, p < 0.005, adjusted R2= 0.101.  The addition of 

DB Posts Total to the prediction of student final course GPA’s (Model 2) led to a 

statistically significant increase in R2 of 0.044, F(1, 133) = 6.717, p < 0.05.  

Model 3 was statistically significant in predicting student final course GPA 

grades, F(8, 128) = 10.118, p < 0.005, adjusted R2= 0.349.  The addition of SCEQ Skills 

sub-score, SCEQ Emotional sub-score, SCEQ Participation sub-score, SCEQ 

Performance sub-score, and ASCS_SF Post Course Score to the prediction of student 

final course GPA’s (Model 3) led to a statistically significant increase in R2 of 0.267, F(5, 

128) = 11.141, p < 0.005.  Model 4 was statistically significant in predicting student final 

course GPA grades, F(13, 123) = 13.995, p < 0.005, adjusted R2= 0.554.  The addition of 

the quizzes to the prediction of student final course GPA’s (Model 4) led to a statistically 

significant increase in R2 of 0.135, F(5, 123) = 12.760, p < 0.005.   
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Model 5 (The full model) was statistically significant in predicting student final 

course GPA grades, F(17, 119) = 127.631, p < 0.005, adjusted R2= 0.941.  The addition 

of Exam 1, Exam 2, Exam 3, and the Final Exam to the prediction of student final course 

GPA’s (Model 5) led to a statistically significant increase in R2 of 0.351, F(4, 119) = 

201.049, p < 0.005.   

Table 31 
Results of the Multiple Regression Analysis Using Course Environment Factors to 
Predict Final Course GPA Grades for the Input and Environment Sample (N=137) 

 
Variables 

Standardized Coefficients (ß) 
Model 1 Model 2 Model 3 Model 4 Model 5 

Block 1: Lecture Views      
Live Class Attendance .242* .245** .170* 

-.071 

.068 -.020 
Recorded Video Views -.091 -.096 -.071 -.120 -.042 

Block 2: Discussion Board      
Total Discussion Posts  .211* .080 -.009 -.003 

Block 3: Surveys      
SCEQ Skills   -.006 -.081 -.008 
SCEQ Emotional   .089 .155* .043 
SCEQ Participation   -.172* -.194* -.040 
SCEQ Performance   .312** .315*** .089* 
ASCS-SF Post Score   .301** .150 -.013 

Block 4: Quizzes      
Quiz 1    -.065 -.014 
Quiz 2    .337*** .031 
Quiz 3    .150* .036 
Quiz 4    .079 .071* 
Quiz 5    .160* .045 

Block 5: Exams      
Exam 1     .377*** 
Exam 2     .215*** 
Exam 3     .251*** 
Final Exam     .287*** 

R .276 .348 .622 .722 .974 
R2 .076 .121 .387 .597 .948 
Adjusted R2 .063 .101 .349 .554 .941 
∆R2  .076* .044* .267*** .209*** .351*** 
p .005* .001** .000*** .000*** .000*** 
Power .822 .936 .999 .999 1.00 

Note. The Environment Sample captures data from the de-identified secondary data set of 
course LMS data.   
* p < .05. **p < .005. ***p < .001. 
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Research Question 7   

How do input factors that students bring to the course and course environment 

factors that students experience during the course predict student final course GPA grades 

in an undergraduate lecture capture quantitative methods course?  To address this 

question, a hierarchical multiple regression analysis was conducted on the Input and 

Environment sample.  The Input and Environment Sample captures data from the 

secondary data sets of the course LMS, CLASS Office, and Registrar data on the 110 

students enrolled in the course, once course withdrawals were removed, who consented to 

participate in this study.  The following paragraphs will discuss the assumptions and 

results of this research question. 

Assumptions 

An important first step in the data analysis process is to run assumption tests in 

order to determine if the data set used can be analyzed using the specific statistical test 

chosen (Laerd Statistics, 2017).  Multiple regression has eight assumptions that need to 

be considered before an analysis can be conducted.  The first two assumptions relate to 

the design of this study and the remaining assumptions relate to the outcome of the 

analysis.  Table 32 below lists all eight assumptions for this research question and the 

outcome of testing each assumption.  The first assumption is that the dependent variable 

must be continuous in nature.  For the Input and Environment sample, the dependent 

variable, Final Grade GPA, is continuous, with score ranges from 0 to 4.0.  The second 

assumption is that there must be two or more independent variables and these variables 

must be continuous or categorical.  For both the Input and Environment sample, there are 

more than two independent variables and all the independent variables are either 
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categorical or continuous in nature.  The third assumption is independence of 

observations.  To test this assumption, a Durbin-Watson Statistic test was conducted, 

with a goal value close to 2.0 needed for independence.  For the Environment sample, 

there was an independence of residuals, as assessed by a Durbin-Watson statistic of 2.131  

 The fourth assumption is that the relationship between the dependent variable and 

each independent variable needs to be a linear relationship.  To determine if linear 

relationships existed, two actions were taken.  First, a scatterplot of the studentized 

residuals against the unstandardized predicted was created.  Second, partial regression 

plots were created between each independent variable and the dependent variable.  After 

inspection of the scatterplot of the studentized residuals against the unstandardized 

predicted value and partial regression plots, for the Input and Environment sample, 

linearity was achieved. The scatterplot can be found in Appendix O. 

The fifth assumption is that the data needs to display homoscedasticity of 

residuals.  To test this assumption, a scatterplot of the studentized residuals against the 

unstandardized predicted was created.  For the Input and Environment sample, there was 

homoscedasticity, as assessed by visual inspection of the scatter plot of studentized 

residuals versus unstandardized predicted values.  The sixth assumption is that the data 

cannot show multicollinearity.  To test this assumption, tolerance/VIF values were 

inspected for to see if any tolerance values were less than 0.1 or if a VIF is greater than 

10.  For the Input and Environment sample, there was no evidence of multicollinearity in 

any independent variables, as assessed by tolerance values greater than 0.1 and VIF 

values less than 10.  
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The seventh assumption is that there should not be significant outliers, leverage 

points, or influential points.  To test this assumption, three actions were taken. First, to 

check for outliers, studentized deleted residuals were calculated and assessed for values 

greater than +/- three standard deviations.  Second, to check for leverage points, leverage 

values were calculated and assessed for values above 0.5.  Lastly, to check for influential 

points, Cook’s Distance value were calculated and assessed for values above 1.0. For the 

sample, there were two cases (ALL73, ALL97, ALL63, ALL6) that were classified as 

outliers.  These cases were kept in an effort to maximize sample size.  As for leverage 

points, no leverage points greater than 0.5 were found, as assessed by no leverage values 

greater than 0.5.  Lastly, there were no influential points, as assessed by no Cook’s 

Distance values above 1.0.  The eighth and final assumption is that the residuals need to 

follow a normal distribution.  To test this assumption, a histogram with superimposed 

normal distribution curve and a P-Plot was created using the standardized residuals.  For 

the sample, normality was met, as assessed by visual inspection the histogram and P-Plot. 

The histogram and P-Plot can be found in Appendix O. 

Table 32 
Outcome of Assumptions Tests for the Multiple Regression Analysis Using Input and 
Course Environment Factors to Predict Final Course GPA Grades for the Input and 
Environment Sample (N=110) 

 Input & Environment Sample 

Assumptions Outcome of Assumption Test 

1. Continuous Dependent Variable Assumption Met 
2. Two or more Independent Variables 
that are Continuous or Categorical  Assumption Met 

3. Independence of Observations Assumption Met 
4. Linear Relationship Assumption Met 

(Continued) 
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Table 32. Outcome of Assumptions Tests for the Multiple Regression 
Analysis Using Input and Course Environment Factors to Predict Final 
Course GPA Grades for the Input and Environment Sample (N=110) 
Continued 

 Input & Environment Sample 

Assumptions Outcome of Assumption Test 

5. Homoscedasticity of Residuals Assumption Met 

6. No Multicollinearity Assumption Met 
7. No Significant Outliers, Leverage 
Points, or Influential Points Assumption Met 

8. Residuals are Normally Distributed Assumption Met 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study. 
Results 

Table 33 below displays the results of the hierarchical multiple regression that 

was run to predict student final course GPA grades using 7 input factors segmented into 

three blocks for the Input and Environment Sample. 110 observations were included in 

the analysis.  Model 1 was statistically significant in predicting student final course GPA 

grades, F(1, 108) = 84.713, p < 0.001, adjusted R2= 0.434.  Model 2 was statistically 

significant in predicting student final course GPA grades, F(3, 106) = 28.489, p < 0.001, 

adjusted R2= 0.431.  The addition of SI Session Attendance and E-Tutoring Attendance 

led to a statistically insignificant increase in R2 of .007, F(2, 106) = .651, p > .05.  

Model 3 (the full model) was statistically significant in predicting student final 

course GPA grades, F(7, 102) = 138.155, p < 0.001, adjusted R2= 0.898.  The addition of 

Exam 1, Exam 2, Exam 3, Final Exam, and SI Session Attendance led to a statistically 

significant increase in R2 of 0.458, F(4, 102) = 122.467, p < 0.001.  
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Table 33 

Results of the Multiple Regression Analysis Using Input and Course Environment 
Factors to Predict Final Course GPA Grades for the Input and Environment Sample 
(N=110) 

 
Variables 

Standardized Coefficients (ß) 
Model 1 Model 2 Model 3 

Block 1    
University GPA .663*** .671*** .106* 

Block 2    
SI Session Attendance  -.059 .009 
E-Tutor Attendance  .063 .020 

Block 3    
Exam 1   .354*** 
Exam 2   .204*** 
Exam 3   .190*** 
Final Exam   .344*** 

R .663 .668 .951 
R2 .440 .446 .905 
Adjusted R2 .434 .431 .898 
∆ R2 .440*** .007 .458*** 
p .000*** .000*** .000*** 
Power .999 .999 1.00 

Note. The Input and Environment Sample captures data from the secondary data sets of 
the course LMS, CLASS Office, and Registrar data on the students enrolled in the course 
who consented to participate in this study.                                                                            
* p < .05. **p < .005. ***p < .001. 

Chapter Summary 

 This chapter provided the results of the seven research questions for this study. 

Research question one used frequencies and descriptive statistics to analyze enrollment 

and performance outcomes and background characteristics of students in this 

undergraduate lecture capture quantitative methods course.  Research question two, three, 

and four used independent samples t-tests to compare students who achieved student 

course success and students who did not achieve student course success to determine if 

there was a statistically significant difference in Total Scores from the Student Course 

Engagement Questionnaire (SCEQ), Sub-Scale Scores from the Student Course 

Engagement Questionnaire (SCEQ), and Academic Self-Concept Scale Short Form 
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(ASCS_SF), respectively.  Lastly, research questions five, six, and seven used 

hierarchical multiple regression to predict student final course GPA using input factors 

students bring to the course, environment factors that students experience during the 

course and both input factors students bring to the course and environment factors that 

students experience during the course, respectively.  

 As for the results, there were some notable outcomes for each research question. 

For research question two, SCEQ Total Scores were higher for students who achieved 

student course success (Passed the course) than students who did not achieve student 

course success (failed the course) for both the Environment Sample and the Input and 

Environment Sample.  For research question three, for the Environment Sample, SCEQ 

Skills, Emotional, and Performance Subscale Scores were higher for students who 

achieved student course success (Passed the course) than students who did not achieve 

student course success (failed the course).  For the Input and Environment Sample, SCEQ 

Emotional and Performance Subscale Scores were higher for students who achieved 

student course success (Passed the course) than students who did not achieve student 

course success (failed the course). 

 For research question four, both ASCS_SF Total Score (Pre-Course) and 

ASCS_SF Total Score (Post-Course) Scores were higher for students who achieved 

student course success (Passed the course) than students who did not achieve student 

course success (failed the course) for both the Environment Sample and the Input and 

Environment Sample.  For research question five, for the full model, overall university 

GPA was the only statically significant predictor of final course GPA grades.  For 

research question six, for the full model, SCEQ Performance Subscale score, Quiz 4, 
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Exam 1, Exam, Exam 3, and the Final exams were statically significant predictors of final 

course GPA grades.  Lastly, for research question five, for the full model, Overall 

University GPA, Exam 1, Exam, Exam 3, and the Final exams were statically significant 

predictors of final course GPA grades.  The next and final chapter, Chapter 5, will 

provide a discuss of the analyses that were conducted in this chapter.  In addition, 

Chapter 5 will also provide implications to help shape future policy, practice, and 

research.  
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CHAPTER 5. DISCUSSION, CONCLUSIONS, AND IMPLICATIONS

This chapter will provide a discussion of the results of the seven research 

questions created for this study.  This chapter will begin with a brief summary of this 

study followed by a discussion of the results for each of the seven research questions and 

conclusions regarding this study.  Next, implications to help shape future policy, practice, 

and research will be provided followed by the strengths of this study.  Lastly, some final 

thoughts will be provided on this study as a whole.  

Summary of Study  

The purpose of this study was to develop a methodological approach using 

secondary data that researchers, faculty, and staff can utilize to assess student course 

performance and to identify the input and course environment factors that best predict 

student course success in an undergraduate lecture capture quantitative methods course.    

In order to accomplish this purpose, seven research questions along with six null 

hypotheses were created for this quantitative non-experimental ex-post facto study.   

This study is comprised of five chapters.  Chapter 1 provided an introduction to 

this quantitative non-experimental ex-post facto study on factors that predict student 

course success in a lecture capture quantitative methods course.  This chapter provided 

the problem, purpose, and significance of this study.  Chapter 2 provided a review of the 

literature relevant to this study.  This chapter included a brief historical overview of 

distance learning followed by a literature map that displayed all the key pieces of 

literature and topics relevant to this study.  Some of these topics included student success, 
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course success, and course attrition as well as student course engagement and academic 

self-concept.  Lastly, the gap in literature regarding limited studies on lecture capture 

courses and studies using affective variables was presented.  Chapter 3 provided the 

methodology for this study.  This chapter presented the seven research questions and six 

hypotheses, research methods and design, context of this study, and recruitment process 

as well as the secondary data sources used, data collection/storage process, statistical tests 

chosen, and variables of interest.  

Chapter 4 presented the results of the seven research questions chosen.  Research 

question one used frequencies and descriptive statistics to analyze enrollment and 

performance outcomes and background characteristics of students in this undergraduate 

lecture capture quantitative methods course.  Research questions two, three, and four 

used independent samples t-tests to compare students who achieved student course 

success and students who did not achieve student course success to determine if there was 

a statistically significant difference in Total Scores from the Student Course Engagement 

Questionnaire (SCEQ), Sub-Scale Scores from the Student Course Engagement 

Questionnaire (SCEQ), and Academic Self-Concept Scale Short Form (ASCS_SF), 

respectively.  Lastly, research questions five, six, and seven used hierarchical multiple 

regression to predict student final course GPA using input factors students bring to the 

course, environment factors that students experience during the course and both input 

factors students bring to the course and environment factors that students experience 

during the course, respectively.  

Finally, Chapter 5 will provide a discussion of the analyses that were conducted in 

this chapter. This chapter with tie in the results discussed in Chapter 4 with the relevant 
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literature discussed in Chapter 2.  In addition, Chapter 5 will also provide implications to 

help shape future policy, practice, and research as well include the strength of this study 

and final thoughts.  The next section below will provide a discussion of the results of 

each of the seven research questions for this study. 

Discussion of Research Questions 

 Seven research questions guided this study.  These research question were 

answered using descriptive and multi-variate statistics.  The results of these research 

questions can be found in Chapter 4.  Using the results from Chapter 4, the following 

paragraphs will provide a brief summary and discussion of the results for each of the 

seven research questions. 

Research Question 1 

What are the enrollment and performance outcomes and background 

characteristics of students in an undergraduate lecture capture quantitative methods 

course?  This research question was divided into three parts.  Research Question 1(a) 

covered enrollment outcomes, Research Question 1(b) covered performance outcomes, 

and Research Question 1(c) covered background characteristics..  The following 

paragraphs will provide a brief summary and discussion of the results for each part.  

Research question 1(a).  This first subsection of Research Question 1 examined 

two enrollment outcomes for the course: Students who withdrew from the course and 

students who remained enrolled in the course after the university withdrawal date.  Both 

the Environment Sample (N=450) and Input and Environment Sample (N=117) were 

used in the analysis for this question.  The following paragraphs will provide a short 

summary and discussion of the results.  
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Summary of results.  Based on the results presented in Chapter 4, for the 

Environment Sample (N=450), 10% of the students enrolled in the course withdrew from 

the course on or before the university withdrawal date of November 18th, 2016 and 90% 

of the students enrolled in the course remained enrolled in the course after the withdrawal 

date.  From the Input and Environment Sample (N=117), 6% of the students enrolled in 

the course withdrew from the course on or before the university withdrawal date of 

November 18th, 2016 and 94% of the students enrolled in the course remained enrolled in 

the course after the withdrawal date.  Based on an earlier pilot study conducted on the 

course from the Fall 2015 semester (N = 359), 17% of the students enrolled in the course 

withdrew from the course on or before the university withdrawal date of November 13th, 

2015 and only 83% remained enrolled in the course after the university withdrawal date 

of November 13th, 2015.  

Discussion of results. When comparing the enrollment outcomes from Fall 2015 

with Fall 2016, one interesting discovery was that while enrollment increased from Fall 

2015 to Fall 2016 by 25% (359 to 450), the withdrawal rate based on the total enrollment 

from Fall 2015 to Fall 2016 decreased by just under 7% (17% to 10.44%).  This decrease 

in the withdrawal rate is somewhat unexpected since distance learning courses 

traditionally have high withdrawal rates than traditional courses (Boldt, Kassis, & Smith, 

2017; Xu & Jaggars, 2011).  However, despite the decrease in the withdrawal rate from 

17% to 10%, the 10% withdrawal rate is not too far off with the literature, as Euzent et al. 

(2011) found a 5.1% withdrawal rate for students in an LCVS macroeconomics class. 

Lynch (2001) also discovered a range of 35 -50 % withdrawal rate for the 5,000 

undergraduate online students she studied.  
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One explanation for the decrease in the withdrawal rate could be due to the 

change in the actual withdrawal date from the Fall 2014, 2015, and 2016 semesters.  In 

Fall 2014, the withdrawal date was October 10th, in Fall 2015, it was November 13th, and 

in Fall 2016, it was November 18th (State University, 2017).  This means that the 

withdrawal date from Fall 2014 to Fall 2016 was extended by a whole month.   Since the 

withdrawal date was gradually being extended further towards the end of the semester, 

students may feel that since the end of the semester would only be a few weeks away, it 

may be better to just stay in the course and see what happens, rather than withdrawal.  

Another interesting discovery was the magnitude of the withdrawal rate as a result 

of the large enrollment for the course.  At first glance, a 10% withdrawal rate for the 

course may not be a cause for concern.  For example, if only 40 students were enrolled in 

a class, a 10% withdrawal rate would mean only approximately four students withdrew 

from the course.  However, with a large enrollment lecture capture course like the one in 

this study, those results can be much more dramatic as a 10% withdrawal rate with 450 

students enrolled means approximately 45 students will need to retake the course again. 

This is a cause for concern as 45 students is often how many students are enrolled in the 

course for a traditional face to face section.   

However, despite this high withdrawal rate, there could be a chance this 

percentage could decrease on its own as the president of this university has just recently 

increased the freshmen admission GPA requirement to a minimum of a 3.6.  

Unfortunately this impact, if any, will not be seen for at least two to three years when the 

new incoming freshmen take this course as a junior or senior. Regardless, this change is 
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something that will need to be monitored as it could have an impact on student 

withdrawals for this course.  

Research question 1(b).  This second subsection of Research Question 1 

examined three performance outcomes for the course: Course outcomes, final course 

grades, and course descriptives.  Based on the results, withdrawals were removed from 

both original samples and frequencies were calculated on the performance outcomes for 

both the Environment Sample (N = 403) and the Input and Environment Sample (N = 

110).  The following paragraphs will provide a short summary and discussion of the 

results for each of these three sections: Course outcomes, final course grades, and course 

descriptives. 

Course outcomes.  This first subsection of research question 1b examined two 

performance outcomes for the course: Students who passed the course and students who 

failed the course.  Both the Environment Sample (N=450) and Input and Environment 

Sample (N=117) were used in the analysis for this question.  The following paragraphs 

will provide a short summary and discussion of the results.  

Summary of results.  Based on the results from Chapter 4, from the Environment 

Sample (N=403), 303 students (75.19%) passed the course with a final course grade of a 

73 C or better.  100 students (24.81%) failed the course with a final course grade of less 

than a 73 C.  From the Input and Environment Sample (N=110), 82 students (74.55%) 

passed the course with a final course grade of a 73 C or better.  28 students (25.45%) 

failed the course with a final course grade of less than a 73 C.  Based on an earlier pilot 

study conducted on the course from the Fall 2015 semester (N = 298), 240 students 
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(80.5%) passed the course with a final course grade of a 73 C or better.  58 students 

(19.5%) failed the course with a final course grade of less than a 73 C. 

Discussion of results. When comparing the results from Fall 2015 to the Fall 

2016, one discovery made was that the percentage of students who failed the course with 

less than a 73 C increased by 5.31% (19.5% to 24.81%) (See Table 34).  One explanation 

for this increase could be that students who would have normally dropped the course 

when the withdrawal date was earlier in the semester may have decided to remain 

enrolled in the course since the withdrawal date is so close to the end of the semester.  

Another reason could be a lack of preparedness for the course.  Murphy and Stewart 

(2017) found in their study of students taking an online science course that one of the 

causes for course attrition was due to a lack of preparedness for taking online courses.   

Table 34 
Withdraw and Course Failure Percentages From Fall 2015 to Fall 2016 

 Fall 2015  Fall 2016 

 N=359 N=298a  N=450 N=403a 

Enrollment Outcome %  %   %  %  

Withdrew 17.0 - 
 

10.44 - 

Failed - 19.5  - 24.81 

Note. Fall 2015 data was obtains from early pilot study by researcher.              
aWithdrawals removed. 

One additional reason may also be regarding the recency of the student’s 

knowledge regarding the time between when the students took a pre-requisite course and 

the course requiring the pre-requisite. Blaylock and Lacewell (2008) noticed that the 

length of time between when a student took a prerequisite course for an introductory 

finance course and then actually took the introductory finance course had a significant 

impact on the students’ performance in that finance course. One final reason could be 
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lack of interest in the course material or content.  Hone and El Said (2016) found in their 

study of MOOC’s courses that a common reason for not completing the course was due 

to boring course content and lecture videos. Overall, while these reasons are all valid 

possibilities, pinpointing one exact reason is challenging as students tend to withdraw or 

do poorly in a course for a number of academic and non-academic reasons ranging from a 

dislike of the course topic or a dislike of the professor to a demanding work schedule or 

health problems (Michalski, 2014).   

Regardless of the student’s reason for remaining in the course rather than 

withdrawing, the most difficult reality is that these 100 students who failed the course 

and 47 students who withdrew from the course will need to retake the course and more 

than likely will have to delay their graduation as a result of not successfully completing 

the course.  Brookshire and Palocsay (2005) also had a similarly high failure rate in their 

quantitative methods course and found that this high failure rates often prevents their 

students from “progressing” further in their program (p. 100).  However, one silver lining 

is that despite the failure rate being 24.81%, this rate is lower than the historical failure 

rate of 30% for the course that Davis (2009) found in her study of all sections of QMB 

3600 at this same institution.  

Final course grades. This second subsection of research question 1b examined 

the final course grade distribution from A to F.  Both the Environment Sample (N=403) 

and Input and Environment Sample (N=110) were used in the analysis for this question. 

The following paragraphs will provide a short summary and discussion of the results.  

Summary of results. Based on the results from Ch.4, from the Environment 

Sample (N=403), the grade category with the largest frequency was “A”, with 65 students 
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(16.13%).  The grade category with the second largest frequency was “B”, with 56 

students (13.90%).  The grade category with the lowest frequency was “D-”, with 6 

students (1.49%).  The grade category with the second lowest frequency was “D”, with 

14 students or (3.47%).  From the Input and Environment Sample (N=110), the grade 

category with the largest frequency was “A”, with 27 students (24.55%).  The grade 

category with the second largest frequency was “B”, with 16 students (14.55%).  The 

grade category with the lowest frequency was “D-”, with 2 students (1.82%).  The grade 

category with the second lowest frequency was “A-”, with 4 students (3.64%). 

Discussion of results. One of the surprising discoveries from these results was that 

the two highest grade categories for the course were an “A” and a “B”.  This is surprising 

because several studies in the literature note how students historically consider their 

quantitative courses to be the most difficult courses they take in their business degree 

program (Brookshire & Palocsay, 2005; Yousef, 2011).  In addition, despite the high 

withdrawal and failure percentages, 55% of students earned a final score of a B- or higher 

with only 20% of students barely passing the course with a final grade of C+ or C.  This 

almost bi-modal distribution shows that students can do well in the course and most 

students actually do.  In addition, students often have negative perceptions about the 

course similar to the negative perceptions Mukherjee (2000) mentions regarding how 

students tend to dwell on the negative stigmas about quantitative courses.  The fact that 

55% of students earn a B- or higher can help dispel the negative perception that students 

have about how it’s impossible to do well in the course. 

Course descriptives.  This third and final subsection of research question 1b 

examined the course descriptives.  Both the Environment Sample (N=403) and Input and 
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Environment Sample (N=110) were used in the analysis for this question.  The following 

paragraphs will provide a short summary and discussion of the results. 

Summary of results.  Based on the results from Chapter 4, from the Environment 

Sample (N=403), the average final grade for students was a 78.97 or “C+” and for the 

Input and Environment Sample (N = 110), the average final grade for students was an 

80.73 or “B-”.  For the exams, Exam 2 had the highest average with 81.84 “B-” and 83.56 

“B” for the Environment Sample and Input and Environment Sample, respectively.  For 

the quizzes, Quiz 1 had the highest average with 86.22 “B” and 88.63 “B+” for the 

Environment Sample and Input and Environment Sample, respectively.  For the Self-

Tests, the Linear Programming Self-Test had the highest average with 76.71 “C+” and 

88.63 “B+” for the Environment Sample and Input and Environment Sample, 

respectively.  For the Discussion Boards, the general Discussion Board had the highest 

average number of posts of 1.45 and 1.41 for the Environment Sample and Input and 

Environment Sample, respectively.  Lastly, for attendance and video views, the average 

was higher for attending the live class than for watching it live online or watching the 

recorded video later on for both the Environment Sample and Input and Environment 

Sample.  

Discussion of results. Several insights were able to be drawn from the results. For 

the course exams, the average exam scores for Exam 2 and Exam 3 were not only very 

close in value but they were also higher than averages for Exam 1 and the Final Exam, by 

as much as nine points.  One explanation for this difference is that Exam 1 and the Final 

Exam primarily deal with the topics of probability and historically students tend to 

struggle with the concepts of probability (Cook & Fukawa-Connelly, 2016).  
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The five quizzes for the course are extra credit and are applied towards the 

student’s combined average score for Exam 1, 2, & 3. Surprisingly however, a large 

number of students do not take advantage of these extra credit quizzes.  For example, for 

Quiz 1, 85% of the students in the class took this quiz at least once but when you fast 

forward farther down in the semester to Quiz 4 only 59% of the students took the quiz. 

Harrison, Meister, and LeFevre (2011) experienced similarly low competition rates of 

extra credit assignments and discovered that the students who complete these extra credit 

opportunities tend to be the students who already have high grades.  Following this logic, 

one explanation could be that the students may already be doing well and feel they do not 

need the extra credit.  Another reason could be related with time and the students would 

rather work on a graded assignment for another class then spend the time on an extra 

credit assign for a course where they may already have a good grade.  

For the discussion board, only 17% of students made at least one post on the 

discussion board.  One explanation for the low number of posts is that the students have a 

variety of mediums though which to ask questions such as emails, course LMS messages 

and office hours visits to the professor, course teaching assistants, and the course 

Supplemental Instructor.  However, these low number of posts could be connected with 

the high failure rates for the course as several studies found a strong positive correlation 

between the number of discussion board posts and students final scores (Aljeraisy, 

Mohammad, Fayyoumi, & Alrashideh, 2015; Bliss & Lawrence, 2009; Perera & 

Richardson, 2010).  One possible suggestion could be that if student were required to post 

on the discussion board, then that could be a way to encourage them to be more engaged. 
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Lastly, as for attendance, 75% of students watched at least one lecture live or 

recorded lecture online but only 19% attended at least one lecture in person. Based on 

these results, students clearly prefer to watch the lecture online than in person, which is 

understandable given the flexibility inherent in lecture capture.  These results are similar 

to those of Bosshardt and Chiang (2016) who found in their study of a lecture capture 

economics course that 80% of the students in this class primarily viewed the recorded or 

live lecture online versus attending the class in person.  Surprisingly, while more students 

watch the lectures online, the average number of lectures watched was significantly 

higher for those who attended the class in person (7.67 for Environment Sample and 

10.63 for Input and Environment Sample) than those who watched it live online (3.89 for 

Environment Sample and 3.66 for Input and Environment Sample).  One explanation for 

this could be that students who attend the class in person, treat the class like a regular 

face to face course, so they tend to attend class more regularly.  Another reason could be 

that the students who watch the videos online take advantage of all the online resources 

the professor has available on the course LMS page, so they may only feel the need to 

watch the lecture if they do not understand a topic or concept.  

Research question 1(c).  This third and final subsection of research question 1 

examined the background characteristics of the students in the course.  Only the Input 

and Environment Sample (N=110) was used in the analysis for this question since these 

students consented to allow the research to obtain additional information outside the 

course LMS data.  The following paragraphs will provide a short summary and 

discussion of the results.  
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Summary of results. Based on the results from Ch.4 for the Input and 

Environment Sample (N = 110) only, there were more females (62.7% with n = 69) than 

males (37.3% with n = 41) in this sample.  As for race/ethnicity, the majority of students 

were White (52.7% with n = 58), followed by Hispanic or Latino at 19.1% (n = 21), and 

then Black or African American at 16.4% (n = 18).  As for Majors, Accounting students 

were the largest at 24.5% (n = 27) followed by Management students at 20% (n = 22).  In 

regard to University Standing, most of the students were seniors (60% with n = 66) where 

40% were juniors (n = 44).  As for prerequisite grades, for statistics, most students 

received an “A” in statistics (42.7% with n = 47) as the A category had the highest 

frequency for the course.  For calculus, most students received a “C” in calculus (30% 

with n = 34) as the C category had the highest frequency for the course.  

In regard to overall university GPA before taking QMB 3600, most students had a 

GPA of a “B- (2.67)” as 28.2 % (n = 31) of the students fell into this category.  As for 

college entrance exam scores, a majority of students were transfer students (50.9% with n 

=56) and did not have an SAT/ACT score on record at the university register. For the 

Non-Transfer students who made up the rest of the 49.1% (n = 54), the score range with 

the largest frequency was the 21-22 score group with a total frequency of 16 students. In 

regard to attending supplemental instruction session, 77.3% (n = 85) of students did not 

attend any sessions, with only 8.2% (n = 9) attending at least 1 session.  Lastly, for e-

tutoring sessions, the outcome was similar. 96.4% (n = 106) of students did not attend 

any sessions, with only 2.7% (n =3) of students who attend two sessions.  

Discussion of results.  The background characteristics from the Input and 

Environment Sample (N = 110) are surprisingly quite representative of the population of 



145 

the University as a whole. In this sample, there were more females than males (62.7% vs 

37.3%) and in the entire population at this particular State University, there are more 

females than males enrolled (57% vs. 43%) (State University, 2017).  In addition, for the 

Input and Environment Sample, the largest race/ethnicity group was White (52.7%), 

followed by Hispanic at 19.1%, and then Black or African American at 16.4%.  For the 

entire population at this particular State University, the largest race/ethnicity group was 

White (43.6%), followed by Hispanic at 24.9%, and then Black or African American at 

19.1% (State University, 2017).  

In addition, for the prerequisite courses, the largest grade frequency for statistics 

was an A where the largest grade frequency for Calculus was a C. For the course (QMB 

3600), the grade category with the highest frequency was also A with 27 students 

(24.55%).  In terms of comparing the course content of QMB 3600 with Statistics or 

Calculus, QMB 3600 has more content that relates to Statistics than Calculus.  For 

example, the entire first exam for QMB 3600 covers probability and probability 

distributions, which are both material covered heavily in Statistics.  Very little, if any, of 

the material from Calculus is covered or even needed in QMB 3600. This brings up the 

question of whether or not Methods of Calculus should be a required prerequisite if the 

concepts in the course are not needed in QMB 3600. 

Research Question 2 

Is there a statistically significant difference in total scores from the student course 

engagement questionnaire (SCEQ) between students who achieved student course 

success and students who did not achieve student course success?  To address this 

question, independent sample t-tests were conducted on both data sets, the Environmental 
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sample and the Input and Environmental sample.  The results of these t-test can be found 

in Chapter 4.  The following paragraphs will provide a short summary and discussion of 

the results from this research question. 

Summary of results. The purpose of this research question was to determine if 

there was a difference in total scores from the Student Course Engagement Questionnaire 

(SCEQ) between students who achieved student course success and students who did not. 

The SCEQ Total score is a composite score comprised of the individual score from each 

of the four subscales: Skills, Emotional, Participation, and Performance.  For the 

Environment Sample (N =403), SCEQ Total Scores were higher for the students who 

achieved student course success (Passed) than the students who did not achieve student 

course success (Failed) and the difference between these groups was statistically 

significant.  For the Input and Environment Sample (N =110), SCEQ Total Scores were 

higher for the students who achieved student course success (Passed) than the students 

who did not achieve student course success (Failed) and the difference between these 

groups was statistically significant.  

Discussion of results.  Several studies have found that higher levels of student 

engagement in a course can have a positive and significant impact on student 

performance in that course (Finn & Rock, 1997; Handelsman et al., 2005; Skinner & 

Belmont, 1993).  Based on the results of this research question, SCEQ Total scores were 

higher for students who achieved student course success than students who did not. The 

magnitude of this difference was also quite large as a result of the large effect size (d = 

0.76).  Therefore, one can conclude that students who have a higher SCEQ Total score 

are more likely to achieve student success in a quantitative methods course than students 
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who did not have a high SCEQ Total score.  Since course success was calculated using 

student final grades, these results also align with the results of Handelsman et al. (2005) 

who found SCEQ Total scores were strong predictors of several student outcomes 

including homework assignments and mid-term and final grades. 

Research Question 3 

Is there a statistically significant difference in subscale scores from the student 

course engagement questionnaire (SCEQ) between students who achieved student course 

success and students who did not achieve student course success?  To address this 

question, independent sample t-tests were conducted on both data sets, the Environmental 

sample and the Input and Environmental sample.  Since there are four subscales for this 

survey instrument, independent t-tests were conducted on all four-subscale categories: 

Skills, Emotional, Participation, and Performance.  The following paragraphs will 

provide a short summary and discussion of the results of each of the four parts of this 

research question. 

Summary of results.  The purpose of this research question was to determine if 

there was a difference in sub-scale scores from the Student Course Engagement 

Questionnaire (SCEQ) between students who achieved student course success and 

students who did not.  The first subscale was Skills.  For the Environment Sample (N 

=403), SCEQ Skills Scores were higher for the students who achieved student course 

success (Passed) than the students who did not achieve student course success (Failed) 

and the difference between these groups was statistically significant.  For the Input and 

Environment Sample (N =110), SCEQ Skills Scores were higher for the students who 

achieved student course success (Passed) than the students who did not achieve student 
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course success (Failed) but the difference between these groups was statistically 

insignificant.  

The second subscale was Emotional.  For the Environment Sample (N =403), 

SCEQ Emotional Scores were higher for the students who achieved student course 

success (Passed) than the students who did not achieve student course success (Failed) 

and the difference between these groups was statistically significant.  For the Input and 

Environment Sample (N =110), SCEQ Emotional Scores were higher for the students 

who achieved student course success (Passed) than the students who did not achieve 

student course success (Failed) and the difference between these groups was statistically 

significant. 

The third subscale was Participation.  For the Environment Sample (N =403), 

SCEQ Participation Scores were higher for the students who achieved student course 

success (Passed) than the students who did not achieve student course success (Failed) 

but the difference between these groups was statistically insignificant.  For the Input and 

Environment Sample (N =110), SCEQ Participation Scores were higher for the students 

who achieved student course success (Passed) than the students who did not achieve 

student course success (Failed) but the difference between these groups was also 

statistically insignificant. 

The fourth and final subscale was Performance.  For the Environment Sample (N 

=403), SCEQ Performance Scores were higher for the students who achieved student 

course success (Passed) than the students who did not achieve student course success 

(Failed) and the difference between these groups was statistically significant.  For the 

Input and Environment Sample (N =110), SCEQ Performance Scores were higher for the 
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students who achieved student course success (Passed) than the students who did not 

achieve student course success (Failed) and the difference between these groups was also 

statistically significant. 

Discussion of results.  As mentioned in the previous section, several studies have 

found that higher levels of student engagement in a course has a positive and significant 

impact on student performance in that course (Finn & Rock, 1997; Handelsman et al., 

2005; Skinner & Belmont, 1993).  For the Skills Sub-Scale, Handelsman et al. (2005) 

noted how this factor “represented student engagement through practicing skills” (p. 

186).  Based on the results for this subscale, SCEQ Skills Subscale scores were higher for 

students who achieve student course success than for students who did not.  The 

magnitude of this difference was moderate as a result of its moderate effect size (d = 

0.52).  Therefore, one can conclude that students who have a higher SCEQ Skills 

Subscale score are more likely to achieve student success in a quantitative methods 

course than students who did not have a high SCEQ Skills Subscale score.  These results 

appear to be right on point as the Skills Subscale represents activities such taking and 

reviewing notes (Handelsman et al., 2005) which have long been shown in several studies 

to be strong predictors of student performance (Armbruster, 2009; Bui & Myerson, 2014; 

Crawford, 1925). Witecki and Nonnecke (2015) also found confirmed that the skills 

engagement factors of the SCEQ had a strong correlation with positive student 

performance.  

For the Emotional Sub-Scale, Handelsman et al. (2005) noted how this factor 

“represented student engagement through emotional involvement with the class material” 

(p. 186).  Based on the results for this subscale, SCEQ Emotional Subscale scores were 
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higher for students who achieve student course success than for students who did not. 

The magnitude of this difference was moderate as a result of its moderate effect size (d = 

0.48).  Therefore, one can conclude that students who have a higher SCEQ Emotional 

Subscale score are more likely to achieve student success in a quantitative methods 

course than students who did not have a high SCEQ Emotional Subscale scores.  These 

results seem to be right on target as the Emotional subscale represents activities such 

applying course concepts to real-life or thinking about course concepts after class 

(Handelsman et al., 2005) and these emotionally-engaging activities have been shown in 

several studies to be linked to increases in student learning and positive educational 

outcomes (Kolb & Kolb, 2005; Sylwester, 1994; Taylor & Statler, 2014). 

For the Participation/Interaction Sub-Scale, Handelsman et al. (2005) noted how 

this factor “represented student engagement through participation in class and 

interactions with instructors and other students” (p. 187).  Based on the results for this 

subscale, SCEQ Participation/Interaction Subscale scores were higher for students who 

achieve student course success than for students who did not but the difference was 

statistically insignificant.  The magnitude of this difference was low as a result of its low 

effect size (d = 0.34).  These statistically insignificant results are understandable as the 

Participation/Interaction subscale represents activities such as asking question and 

helping other students in class (Handelsman et al., 2005) and these activities are limited 

in the course because most students do not attend the live class but rather watch 

asynchronously online.   

Lastly, for the Performance Sub-Scale, Handelsman et al. (2005) noted how this 

factor “represented student engagement through levels of performance in the class” (p. 
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187).  Based on the results for this subscale, SCEQ Performance Subscale scores were 

higher for students who achieve student course success than for students who did not. 

The magnitude of this difference was high as a result of its moderate effect size (d = 

0.82).  Therefore, one can conclude that students who have a higher SCEQ Performance 

Subscale score are more likely to achieve student success in a quantitative methods 

course than students who did not have a high SCEQ Performance Subscale scores.  These 

results seemed to be right on point as the Performance subscale represents activities such 

doing well on exams and getting good grades in class (Handelsman et al., 2005) and these 

performance engaging activities have been shown in several studies to be linked to 

motivation which is a strong predictor of learning and positive educational outcomes 

(Harackiewicz & Sansone, 2000; Linnenbrink & Pintrich, 2002; Wlodkowski, 1985).  

Research Question 4 

Is there a statistically significant difference in total scores from the academic self-

concept scale-short form (ASCS-SF) between students who achieved student course 

success and students who did not achieve student course success?  To address this 

question, independent sample t-tests were conducted on both data sets, the Environmental 

sample and the Input and Environmental sample.  Since the ASCS_SF was administered 

to students at the beginning and at the end of the course, independent samples t-tests were 

conducted on survey results both the pre-course and post-course survey results.  The 

following paragraphs will provide a short summary and discussion of the results of each 

of both parts of this research question. 

Summary of results.  The purpose of this research question was to determine if 

there was a difference in Total Scores from the Academic Self-Concept Scale Short Form 
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(ASCS_SF) between students who achieved student course success and students who did 

not.  This survey was first administered to the students at the beginning of the course 

(Pre-Course).  For the Environment Sample (N =403), ASCS_SF Total Score (Pre-

Course) Scores were higher for the students who achieved student course success 

(Passed) than the students who did not achieve student course success (Failed) and the 

difference between these groups was statistically significant.  For the Input and 

Environment Sample (N =110), ASCS_SF Total Score (Pre-Course) Scores were higher 

for the students who achieved student course success (Passed) than the students who did 

not achieve student course success (Failed) and the difference between these groups was 

statistically significant.  

This survey was then administered to the students again at the end of the course 

(Post-Course).  For the Environment Sample (N =403), ASCS_SF Total Score (Post-

Course) Scores were higher for the students who achieved student course success 

(Passed) than the students who did not achieve student course success (Failed) and the 

difference between these groups was statistically significant.  For the Input and 

Environment Sample (N =110), ASCS_SF Total Score (Post-Course) Scores were higher 

for the students who achieved student course success (Passed) than the students who did 

not achieve student course success (Failed) and the difference between these groups was 

statistically significant. 

Discussion of results. Based on the results for this research question, for both the 

pre-course and post-course, ASCS_SF scores were higher for students who achieved 

student course success than for students who did not.  For the Pre-course, the magnitude 

of this difference was moderate as a result of its moderate effect size (d = 0.56).  For the 
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Post-course, the magnitude of this difference was very high as a result of its very high 

effect size (d > 1.00).  Therefore, one can conclude that students who have a higher 

ASCS_SF score and an overall higher academic self-concept are more likely to achieve 

student success in a quantitative methods course than students who did not have a high 

ASCS_SF score and an overall higher academic self-concept.  These results appear to be 

right on point as several studies have found academic self-concept to be a key predictor 

of academic and non-academic performance for students (Albert & Dahling, 2016; Choi, 

2005; Guay et al., 2004; Kobal & Musek, 2001; Marsh, 2007; Marsh & Seaton, 2013). 

Research Question 5 

How do input factors that students bring to the course predict student final course 

GPA in an undergraduate lecture capture quantitative methods course?  To address this 

question, a hierarchical multiple regression analysis was conducted on the Input and 

Environment sample.  The Input and Environment Sample captures data from the 

secondary data sets of the course LMS, CLASS Office, and Registrar data on the 110 

students enrolled in the course, once course withdrawals were removed, who consented to 

participate in this study.  The following paragraphs will provide a short summary and 

discussion of the results from Ch. 4. 

Summary of results.  The purpose of this research question was to examine the 

input factors that students bring into this quantitative methods course to see if these 

factors had an impact on the student’s outcome in the course in the form of their final 

course GPA.  For this hierarchical multiple regression, 17 independent variables were 

chosen and grouped into five blocks.  Block 1 was gender and included one independent 

variable: Gender (male/female).  Block 2 was race/ethnicity and included five 
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independent variables: Hispanic, Asian, African American, White and 2 or more races. 

Block 3 was major and included seven college of business majors: Accounting, 

economics, finance, hospitality, marketing, management, and MIS.  Block 4 was 

university standing and it included one variable: University Standing (Junior/Senior). 

Finally, Block 5 was GPA and it included three variables: Statistics GPA, Calculus GPA. 

Each of these five blocks were used as models in this regression.  

Model 1, Model 2, Model 3, and Model 4 were not statistically significant (p > 

0.05) in predicting the dependent variable, Student Final Course GPA. Model 5 (the full 

model) was the only model that was statistically significant (p < 0.001) in predicting the 

dependent variable, Student Final Course GPA.  Within Model 5, University GPA was 

the only independent variable that was statistically significant (p < .001) in uniquely 

contributing to the predictive power of the model.  

Discussion of results. Based on these results, only one model, Model 5, was 

significant in predicting Student Final Course GPA.  Model 5, which contained 17 

independent variables representing the inputs that students bring to the course, explained 

47.6% of the variation in student Final Course GPA.  This is interesting because without 

even looking at what is happening in the actual course, the inputs that students bring to 

the course can explain just under 50% of the variation in course outcomes via the 

Student’s Final Course GPA.  

As for significance of the independent variables, University GPA was the only 

independent variable that was significant.  This aligns with Brookshire and Palocsay 

(2005) findings that “previous academic achievement appears to be the best single 

predictor for future academic outcomes” (p. 104).  This is also not surprising as several 
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studies have found student GPA to be a strong predictor of future student course 

outcomes (Brookshire & Palocsay, 2005; Daugherty, Ceballos-Coronel, & Soja, 2015; 

Davis, 2009; Terry et al., 2015). Sansgiry, Bhosle, and Sail (2006) also found that 

students who enter a course with a low GPA are generally the students who struggle with 

preparing and studying for exams.  With University GPA having such a high impact on 

course performance, further emphasis should be placed on supporting students with lower 

GPA’s by providing them with resources from student support services, such as 

Supplemental Instruction, before they begin the course in order to be proactive rather 

than reactive.   

Given that University GPA was significant, the next step was to determine what 

impact University GPA had on Student Final Course GPA.  By using the standardized ß 

and standard deviation of University GPA in conjunction standard deviation of Student 

Final Course GPA, this impact could be quantified.  Table 35 displays this impact. To 

calculate this impact, Field’s (2013) formula was used which states that as the 

independent variable increases by one standard deviation, the dependent variable will 

increase by the product of the Standardized ß for that independent variable and the 

standard deviation of the dependent variable.  Therefore, using this formula, if a student’s 

University GPA increases by 0.497 points, their Student Final Course GPA will increase 

by 0.670.  This means that if a student, before taking QMB 3600, can increase their 

University GPA by just under a half a point, this will cause their Final Course GPA in 

QMB 3600 to increase by three-quarts of a point. Kaighobahdi and Allen (2008) found a 

similar relationship with GPA in their study as students who were able to increase their 

final course grades by one letter grade (GPA increase of 1.0), had a higher overall 
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graduating GPA.  This shows that a student’s prior performance still has a very strong 

impact on their future performance.  

Table 35 

Interpretation of Standardized ß for Significant Independent Variables Used to Predict 
Change in Student Final Course GPA (SD=1.17) 

Model  Independent 
Variable 

Standardized ß Increase in 
Independent 

Variable (1SD) 

Increase in 
Dependent 
Variable 

Model 5 University GPA 0.573*** 0.497 0.670 
Note. Increase in DV calculated using formula from Field (2013). 
*p < .05. **p < .005. ***p < .001. 
 
Research Question 6 

How do course environment factors that students experience during the course 

predict student final course GPA grades in an undergraduate lecture capture quantitative 

methods course?  To address this question, a hierarchical multiple regression analysis 

was conducted on the Environment sample.  The Environment Sample captures data from 

the de-identified secondary data set of course LMS data on the 403 students enrolled in 

the course, once course withdrawals were removed.  The following paragraphs will 

provide a short summary and discussion of the results. 

Summary of results. The focus of this research question was to examine the 

environment factors that students experience while taking this quantitative methods 

course to see if these factors had an impact on the student’s outcome in the course in the 

form of their final course GPA.  For this hierarchical multiple regression, 17 independent 

variables were chosen and grouped into five blocks.  Each block was grouped based on 

similarities between independent variables.  Block 1 was lecture views and it included 

two independent variables: Live class attendance and recorded video views.  Block 2 was 
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discussion board and it included only one independent variable: Total Discussion Board 

Posts.  Block 3 was surveys and it included (4) subscales from the SCEQ, skills, 

emotional, participation, and performance as well as ASCS_SF Post Scores. Block 4 was 

quizzes and it included five variables: Quiz 1, Quiz 2, Quiz 3, Quiz 4, and Quiz 5. Block 

5 was exams and it included four variables: Exam 1, Exam 2, Exam 3, Exam 4, and Exam 

5.  Each of these five blocks were used as models in this regression.  

Model 1, Model 2, Model 3, Model 4, and Model 5 were all statistically 

significant (p < 0.05) in predicting the dependent variable, Student Final Course GPA. 

Within Model 1, Live Class Attendance was the only independent variable that was 

statistically significant (p < .05) in uniquely contributing to the predictive power of the 

model.  Within Model 2, Live Class Attendance and Total Discussion Board Posts were 

statistically significant (p < .05) in uniquely contributing to the predictive power of the 

model.  Within Model 3, Live Class Attendance, SCEQ Participation, SCEQ 

Performance, and ASCS_SF Post Course Scores were statistically significant (p < .05) in 

uniquely contributing to the predictive power of the model.  Within Model 4, SCEQ 

Emotional, SCEQ Performance, Quiz 2, Quiz 3, and Quiz 5 were statistically significant 

(p < .05) in uniquely contributing to the predictive power of the model.  Lastly, within 

Model 5 (Full Model), SCEQ Performance, Quiz 4, Exam 1, Exam 2, Exam 3, and the 

Final Exam were statistically significant (p < .05) in uniquely contributing to the 

predictive power of the model. 

Discussion of results.  Based on these results, all five models were significant in 

predicting Student Final Course GPA.  Model 1, which contained 2 independent variables 

representing the course environment factors that students experience during the course, 
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explained 7.6% of the variation in student Final Course GPA.  Within this model, only 

one independent, Live Class Attendance, was significant in uniquely contributing to the 

model.  This result is not surprising as several studies have found class attendance to be a 

predictor of student course performance (Aldamen, Al-Esmail, & Hollindale, 2015; 

Bahovec et al., 2013; Paisey & Paisey, 2004; Stucky, 2008).  In addition, since the course 

is lecture capture, attending in-person takes additional effort on the student’s part, since it 

is very easy to just watch online.  As a result, this additional effort to attend class seems 

to pay off for the student in terms of its positive impact on the student’s Final Course 

GPA.  

Model 2, which contained 3 independent variables representing the course 

environment factors that students experience during the course, explained 12.1% of the 

variation in student Final Course GPA.  By adding Total Discussion Board posts to this 

Model, this helped explain an additional 4.4% of the variation in student Final Course 

GPAs.  Within this model, Live Class Attendance and Total Discussion, were significant 

in uniquely contributing to the model.  The fact that Total Discussion Board Posts is 

significant aligns with the results of several studies which found that the number of 

discussion board posts had a strong correlation with student course performance 

(Aljeraisy et al., 2015; Bliss & Lawrence, 2009; Perera & Richardson, 2010).  

Model 3, which contained 8 independent variables representing the course 

environment factors that students experience during the course, explained 38.7% of the 

variation in student Final Course GPA.  By adding SCEQ Skills, Emotional, 

Participation, and Performance and ASCS_SF Post Score to this Model, this helped 

explain an additional 26.7% of the variation in student Final Course GPAs.  This 



159 

additional 26.7% aligns with Handelsman et al. (2005)’s results of 30% of the variance in 

student final grades being explained using these four SCEQ subscales.  Looking further 

within this model, Live Class Attendance, SCEQ Participation, SCEQ Performance, and 

ASCS_SF, were the only independent variables that significant in uniquely contributing 

to the model.  The fact that SCEQ Participation was significant makes sense since 

Handelsman et al. (2005) noted how this factor “represented student engagement through 

participation in class and interactions with instructors and other students” (p. 187) and 

these activities happen in class and Live Class attendance was significant. In addition, 

Handelsman et al. (2005) found SCEQ Participation to be significant in predicting 

student mid-term and final grades.  Next, the fact that SCEQ Performance was significant 

also seems logical since Handelsman et al. (2005) noted how this factor “represented 

student engagement through levels of performance in the class” (p. 187) and these 

performance engaging activities have been shown in several studies to be linked to 

motivation which is a strong predictor of learning and positive educational outcomes 

(Harackiewicz & Sansone, 2000; Linnenbrink & Pintrich, 2002; Wlodkowski, 1985).   

Lastly, the fact that ASCS_SF Post Scores are significant appear to be right on point as 

several studies have found academic self-concept to be a key predictor of academic 

performance for students (Albert & Dahling, 2016; Choi, 2005; Guay et al., 2004; Kobal 

& Musek, 2001).  

Model 4, which contained 13 independent variables representing the course 

environment factors that students experience during the course, explained 59.7% of the 

variation in student Final Course GPA.  By adding Quiz 1, Quiz 2, Quiz 3, Quiz 4, and 

Quiz 5 to this Model, this helped explain an additional 20.9% of the variation in student 
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Final Course GPAs.  Looking further within this model, SCEQ Emotional, SCEQ 

Participation, SCEQ Performance, Quiz 2, Quiz 3, and Quiz 5, were the only independent 

variables that significant in uniquely contributing to the model.  The fact that SCEQ 

Emotional was significant makes sense since Handelsman et al. (2005) noted how this 

factor “represented student engagement through emotional involvement with the class 

material” (p. 186) and these emotionally engaging activities have been shown in several 

studies to be linked to increases in student learning and positive educational outcomes 

(Kolb & Kolb, 2005; Sylwester, 1994; Taylor & Statler, 2014). 

 Next, the fact that Quiz 2, Quiz 3, and Quiz 5 were significant also seems logical 

several studies found course quizzes to be strong predictors of student performance and 

final grades (Gholami & Moghaddam, 2013; McNulty, Espiritu, Hoyt, Ensminger, & 

Chandrasekhar, 2015; Wambuguh & Yonn-Brown, 2013).  In addition, the fact that these 

three quizzes out of the five available quizzes were significant is also interesting. Quiz 2 

occurs right before the students take the first exam and covers all the material that will be 

on Test 1.  This quiz would be a good representation of the materials that would be 

covered in Exam 1, which was also significant in predicting Student Final Course GPA’s. 

Quiz 3 is the first quiz after Exam 1 and covers the topic of decision theory.  More 

students take Quiz 3 than Quiz 4, because this is the first extra credit incentive after 

Exam 1.  Lastly, Quiz 5 is the last quiz for the class and it covers material only for Exam 

3.  This quiz is a great representation of the material for Exam 3, which was significant. 

Quiz 5 is also the last extra credit opportunity and students will make an effort to take 

this quiz.  
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Finally, Model 5, which contained 17 independent variables representing the 

course environment factors that students experience during the course, explained 94.8% 

of the variation in student Final Course GPA.  By adding Exam 1, Exam 2, Exam 3, and 

the Final Exam to this Model, this helped explain an additional 35.1% of the variation in 

student Final Course GPAs.  The reason for the high R2 value of 94.8 is due to the fact 

that the course exams were used as predictor variables for the outcome variable of final 

course grades and in the actual final grade calculation for the course, the exams are the 

primary means of assessment.  Therefore, this high R2 value is appropriate given the 

makeup of these criterion variables and the method of assessment and assignment of 

weights chosen by the instructor of this course.   

Looking further within this model, SCEQ Performance, Quiz 4, Exam 1, Exam 2, 

Exam 3, and the Final Exam, were the only independent variables that significant in 

uniquely contributing to the model.  The fact that Quiz 4 is significant is not surprising as 

several studies found course quizzes to be strong predictors of student performance and 

final grades (Gholami & Moghaddam, 2013; McNulty et al., 2015; Wambuguh & Yonn-

Brown, 2013).  Quiz 4 occurs right before Exam 2 and would cover all the material 

covered on Exam 2, which was also significant.  

Lastly, the fact that all four exams are significant is not surprising as the student’s 

final grades are calculated solely on the student’s performance on these four exams plus 

any extra credit received on the quizzes.  In addition, exam scores being significant aligns 

with several studies that found student’s performance on particular exams and 

assessments throughout the course had a direct correlation with their final course grades 

(Daugherty et al., 2015; Jensen & Barron, 2014; Sansgiry et al., 2006).  On the negative 
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side, Daugherty et al., (2015) found that if students did poorly on the first exam in a 

particular science course, this would cause the student to generally do poorly in the 

course.  While this outcome was not investigated in this study, this is an interesting area 

to investigate for further research to determine if a student’s performance on Exam 1 had 

any impact on how they would do on Exam 2 and other Exams in the course.  

Since several independent variables were significant in each of the five models, 

the next step is to determine what impact these variables had on Student Final Course 

GPA.  By using the standardized ß and standard deviation of these independent variables 

in conjunction standard deviation of Student Final Course GPA, this impact can be 

quantified. Table 36 displays this impact.  To calculate this impact, Field (2013)’s 

formula was used which states that as the independent variable increases by one standard 

deviation, the dependent variable will increase by the product of the Standardized ß for 

that independent variable and the standard deviation of the dependent variable. 

For Model 1, as the number of live classes attended increases by 4.767, then their 

Student Final Course GPA will increase by 0.264.  This means that if a student can 

increase his/her attendance by attending about five additional classes, this can result in an 

increase in their Final Course GPA of just over a quarter of a point.  For Model 2, as the 

number of live classes attended increases by 4.767, their Student Final Course GPA will 

increase by 0.267.  As the number of total discussion board posts increases by 1.495, 

their Student Final Course GPA will increase by 0.230.  This means that if a student 

increases his/her total number of discussion board posts by about 2 posts, the students 

Final Course GPA will increase by just under a quarter of a point.  
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For Model 3, as the number of live classes attended increases by 4.767, their 

Student Final Course GPA will increase by 0.185.  As the student’s SCEQ Participation 

subscale score increases by 4.298, their Student Final Course GPA will decrease by 

0.187.  As the student’s SCEQ Performance subscale score increases by 2.282, their 

Student Final Course GPA will increase by 0.340.  Lastly, as the student’s ASCS_SF 

score (Post Couse) increases by 9.019, their Student Final Course GPA will increase by 

0.338. 

For Model 4, as the student’s SCEQ Emotional subscale score increases by 3.999, 

their Student Final Course GPA will increase by 0.169. As the student’s SCEQ 

Participation subscale score increases by 4.298, their Student Final Course GPA will 

decrease by 0.211.  As the student’s SCEQ Performance subscale score increases by 

2.282, their Student Final Course GPA will increase by 0.343. As the student’s score on 

Quiz 2 increases by 32.914, their Student Final Course GPA will increase by 0.367. As 

the student’s score on Quiz 3 increases by 33.826, their Student Final Course GPA will 

increase by 0.164.  Lastly, as the student’s score on Quiz 5 increases by 28.670, their 

Student Final Course GPA will increase by 0.174. 

Finally, for Model 5 (Full Model), as the student’s SCEQ Performance subscale 

score increases by 2.282, their Student Final Course GPA will increase by 0.097. As the 

student’s score on Quiz 4 increases by 40.050, their Student Final Course GPA will 

increase by 0.077.  As the student’s score on Exam 1 increases by 17.934, their Student 

Final Course GPA will increase by 0.411.  This means that if a student can increase 

his/her Exam 1 score by getting about four more questions right, his/her Student Final 

Course GPA will increase by just under a half a point.  As the student’s score on Exam 2 
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increases by 13.377, their Student Final Course GPA will increase by 0.234.  This means 

that if a student can increase his/her Exam 2 score by getting about three more questions 

right, his/her Student Final Course GPA will increase by just under a quarter of a point. 

As the student’s score on Exam 3 increases by 16.018, their Student Final Course GPA 

will increase by 0.274.  This means that if a student can increase his/her Exam 3 score by 

getting about four more questions right, his/her Student Final Course GPA will increase 

by just over a quarter of a point.  Lastly, as the student’s score on the Final Exam 

increases by 16.609, their Student Final Course GPA will increase by 0.313. This means 

that if a student can increase his/her Exam 1 score by getting about seven more questions 

right, his/her Student Final Course GPA will increase by just under a third of a point. 

Table 36 

Interpretation of Standardized ß for Significant Independent Variables Used to Predict 
Change in Student Final Course GPA (SD=1.09) 

Model Independent Variable Standardized ß 
Increase in 

Independent 
Variable (1SD) 

Increase in 
Dependent 
Variable 

Model 1 Live Class Attendance 0.242* 4.767 0.264 
Model 2 Live Class Attendance 0.245** 4.767 0.267 
 Total Discussion Posts 0.211* 1.495 0.230 
Model 3 Live Class Attendance 0.170* 4.767 0.185 
 SCEQ Participation -0.172* 4.298 -0.187 

 
 SCEQ Performance 0.312** 2.282 0.340 

 
 ASCS_SF Post Score 0.310** 9.019 0.338 
Model 4 SCEQ Emotional 0.155* 3.999 0.169 
 SCEQ Participation -0.194* 4.298 -0.211 
 SCEQ Performance 0.315*** 2.282 0.343 

 
 Quiz 2 0.337*** 32.914 0.367 
 Quiz 3 0.150* 33.826 0.164 
 Quiz 5 0.160* 28.670 0.174 
Model 5 SCEQ Performance 0.089* 2.282 0.097 
 Quiz 4 0.071* 40.050 0.077 

(Continued) 
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Table 36. Interpretation of Standardized ß for Significant Independent Variables 
Used to Predict Change in Student Final Course GPA (SD=1.09) (Continued) 

 
Model Independent Variable Standardized ß 

Increase in 
Independent 

Variable (1SD) 

Increase in 
Dependent 
Variable 

 Exam 1 0.377*** 17.934 0.411 
 Exam 2 0.215*** 13.377 0.234 
 Exam 3 0.251*** 16.018 0.274 
 Final Exam 0.287*** 16.609 0.313 

Note. Increase in DV calculated using formula from Field (2013). 
*p < .05. **p < .005. ***p < .001. 
 

Research Question 7  

How do input factors that students bring to the course and course environment 

factors that students experience during the course predict student final course GPA grades 

in an undergraduate lecture capture quantitative methods course?  To address this 

question, a hierarchical multiple regression analysis was conducted on the Input and 

Environment sample.  The Input and Environment Sample captures data from the 

secondary data sets of the course LMS, CLASS Office, and Registrar data on the 110 

students enrolled in the course, once course withdrawals were removed, who consented to 

participate in this study.  The following paragraphs will provide a short summary and 

discussion of the results. 

Summary of results.  The focus of this research question was to examine the 

environment factors that students bring into this quantitative methods course to see if 

these factors had an impact on the student’s outcome in the course in the form of their 

final course GPA.  For this hierarchical multiple regression, 7 independent variables were 

chosen and grouped into three blocks.  Each block was grouped based on similarities 

between independent variables.  Block 1 was GPA and it included one independent 
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variable: University GPA.  Block 2 was SI and it included two independent variables: 

Total SI Attendance and E-Tutoring Attendance.  Block 3 was exams and it included four 

independent variables: Exam 1, Exam 2, Exam 3, and the Final Exam. Each of these three 

blocks were used as models in this regression.  

Model 1, Model 2, and Model 3 were all statistically significant (p < 0.05) in 

predicting the dependent variable, Student Final Course GPA.  Within Model 1, 

University GPA was the only independent variable that was statistically significant (p < 

.05) in uniquely contributing to the predictive power of the model.  Within Model 2, 

University GPA was the only independent variable that was statistically significant (p < 

.05) in uniquely contributing to the predictive power of the model.  Lastly, within Model 

3 (Full Model), University GPA, Exam 1, Exam 2, Exam 3, and the Final Exam were 

statistically significant (p < .05) in uniquely contributing to the predictive power of the 

model. 

Discussion of results. Based on these results, all three models were significant in 

predicting Student Final Course GPA.  Model 1, which contained one independent 

variable representing the inputs that students bring to the course, explained 44.0% of the 

variation in student Final Course GPA.  This is interesting because without even looking 

at what is happening in the actual course, the inputs that students bring to the course can 

explain just under 50% of the variation in course outcomes via the Student’s Final Course 

GPA.  

As for significance of the independent variables, University GPA was once again 

significant.  This aligns with Brookshire and Palocsay (2005) findings that “previous 

academic achievement appears to be one of the best single predictor for future academic 
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outcomes” (p. 104).  This is also not surprising as several studies have found student 

GPA to be a strong predictor of student course outcomes (Brookshire & Palocsay, 2005; 

Daugherty et al., 2015; Davis, 2009; Terry et al., 2015). Lastly, Sansgiry et al. (2006) 

found that students who generally struggle performing well in a particular science course, 

had a low GPA coming into the course. 

Model 2, which contained seven independent variables representing both the 

inputs students bring to the course and the course environment factors that students 

experience during the course, explained 44.6% of the variation in student Final Course 

GPA.  By adding SI Attendance and E-Tutoring Attendance to this Model, this helped 

explain only an additional 0.7% of the variation in student Final Course GPAs.  Within 

this model, only University GPA was significant in uniquely contributing to the model. 

The fact that SI and E-Tutoring Attendance is not significant could be due to the fact that 

attendance in these sessions were very low.  For the SI sessions, over 75% of the students 

did not attend any sessions and for the E-Tutoring session, over 95% of students did not 

attend any sessions.  

Finally, Model 3, which contained 17 independent variables representing the 

course environment factors that students experience during the course, explained 90.5% 

of the variation in student Final Course GPA.  By adding Exam 1, Exam 2, Exam 3, and 

the Final Exam to this Model, this helped explain an additional 35.1% of the variation in 

student Final Course GPAs.  The reason for the high R2 value of 90.5% is due to the fact 

that the course exams were used as predictor variables for the outcome variable of final 

course grades and in the actual final grade calculation for the course, the exams are the 

primary means of assessment.  Therefore, this high R2 value is appropriate given the 
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makeup of these criterion variables and the method of assessment and assignment of 

weights chosen by the instructor of this course.   

Looking further within this model, SCEQ Performance, Quiz 4, Exam 1, Exam 2, 

Exam 3, and the Final Exam, were the only independent variables that significant in 

uniquely contributing to the model.  The fact that Quiz 4 is significant is not surprising as 

several studies found course quizzes to be strong predictors of student performance and 

final grades (Gholami & Moghaddam, 2013; McNulty et al., 2015; Wambuguh & Yonn-

Brown, 2013).  Quiz 4 occurs right before Exam 2 and would cover all the material 

covered on Exam 2, which was also significant.  

Lastly, the fact that all four exams are significant is not surprising as the student’s 

final grades are calculated solely on the student’s performance on these four exams plus 

any extra credit received on the quizzes.  In addition, exam scores being significant aligns 

with several studies that found student’s performance on particular exams and 

assessments throughout the course had a direct correlation with their final course grades 

(Daugherty et al., 2015; Jensen & Barron, 2014; Sansgiry et al., 2006).  On the negative 

side, Daugherty et al., (2015) found that if students did poorly on the first exam in a 

particular science course, this would cause the student to generally do poorly in the 

course.  

Since several independent variables were significant in each of the three models, 

the next step is to determine what impact these variables on Student Final Course GPA.  

By using the standardized ß and standard deviation of these independent variables in 

conjunction standard deviation of Student Final Course GPA, this impact can be 

quantified. Table 37 displays this impact.  As the independent variable increases by one 
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standard deviation, the dependent variable increases by the product of the Standardized ß 

for that independent variable and the standard deviation of the dependent variable (Field, 

2013).  

For Model 1, as the students University GPA increases by 0.510, their Student 

Final Course GPA will increase by 0.769.  For Model 2, as the students University GPA 

increases by 0.510, their Student Final Course GPA will increase by 0.778.  Finally, for 

Model 3, as the students University GPA increases by 0.510, their Student Final Course 

GPA will increase by 0.123.  As the student’s score on Exam 1 increases by 17.254, their 

Student Final Course GPA will increase by 0.411.  As the student’s score on Exam 2 

increases by 17.897, their Student Final Course GPA will increase by 0.237. As the 

student’s score on Exam 3 increases by 20.451, their Student Final Course GPA will 

increase by 0.220.  Lastly, as the student’s score on the Final Exam increases by 19.284, 

their Student Final Course GPA will increase by 0.399. 

Table 37 

Interpretation of Standardized ß for Significant Independent Variables Used to Predict 
Change in Student Final Course GPA (SD=1.16) 

Model  Independent Variable Standardized ß Increase in 
Independent 

Variable (1SD) 

Increase in 
Dependent 
Variable 

Model 1 University GPA 0.663*** 0.510 0.769 
Model 2 University GPA 0.671*** 0.510 0.778 
Model 3 University GPA 0.106* 0.510 0.123 
 Exam 1 0.354*** 17.254 0.411 
 Exam 2 0.204*** 17.897 0.237 
 Exam 3 0.190*** 20.451 0.220 
 Final Exam 0.344*** 19.284 0.399 

Note. Increase in DV calculated using formula from Field (2013). 
*p < .05. **p < .005. ***p < .001. 
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Conclusions 

The purpose of this study was to develop a methodological approach using 

secondary data that researchers, faculty, and staff can utilize to assess student course 

performance and to identify the input and course environment factors that best predict 

student course success in an undergraduate lecture capture quantitative methods course.  

Based on the results of this study, four sets of conclusions were made.  The following 

paragraphs will discuss these four sets of conclusions.  

Withdrawals and Attrition 

The first set of conclusions relate to student withdrawal and attrition rates.  This 

study confirmed the results of previous studies that distance learning courses continue to 

have high withdrawal rates (Boldt et al., 2017; Euzent et al., 2011; Lynch, 2001; 

McLaren, 2004; Xu & Jaggars, 2011) as the withdrawal rate for the lecture capture course 

used in this study was 10.44%.  This study also added to the literature on high withdrawal 

rates in distance learning course by revealing the negative impact these high withdrawal 

rates can have on lecture capture course given the large enrollments in these courses.  For 

the lecture capture course examined in this study, the 10.44% withdrawal rate translated 

into about 47 students who will need to re-enroll next semester and as a result, delay their 

graduation.  This number is quite alarming as 47 students is quite representative of the 

entire enrollment of a single face to face section of the course at this institution.  In 

addition, this study also aligned with the literature that students continue to struggle with 

achieving student course success in their quantitative courses (Brookshire & Palocsay, 

2005; Mukherjee, 2000; Yousef, 2011, especially when these courses are offered in a 

distance learning format (Stevens & Zhu, 2015; Euzent et al., 2011).  For the lecture 
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capture quantitative methods course analyzed in this study, without including students 

who withdrew, 100 students (24.81%) were unable to achieve student course success and 

complete the course with a 73C or higher.  

Student Course Success and SCEQ 

The second set of conclusions relate to Student Course Success and the Student 

Course Engagement Questionnaire (SCEQ) included in the Course LMS Data.  This 

study found that students who had higher SCEQ Total Scores are more likely to achieve 

student course success than students with lower SCEQ Total Scores.  This outcome aligns 

with the results of Handelsman et al. (2005) who found SCEQ Total scores were strong 

predictors of several student outcomes including homework assignments and mid-term 

and final grades.  This outcome also aligned with the literature that higher levels of 

student engagement in a course has a positive and significant impact on student 

performance in that course level (Finn & Rock, 1997; Handelsman et al., 2005; Skinner 

& Belmont, 1993).  

Since SCEQ Total Scores is a composite score made up of four subscale (Skills, 

Emotional, Participation, and Performance) scores, this study also examined the each of 

these four subscales.  As a result, this study found that students who had higher SCEQ 

Skills, Emotional, and Performance scores were also more likely to achieve student 

course success than students with lower SCEQ Total Scores.  These outcomes align with 

the literature that found Skills activities, such as taking and reviewing notes (Armbruster, 

2009; Bui & Myerson, 2014; Crawford, 1925; Handelsman et al., 2005), Emotional 

activities, such applying course concepts to real-life or thinking about course concepts 

after class (Handelsman et al., 2005; Kolb & Kolb, 2005; Sylwester, 1994; Taylor & 
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Statler, 2014), and Performance activities, such wanting to doing well on exams and 

getting good grades in class (Handelsman et al., 2005; Harackiewicz & Sansone, 2000; 

Linnenbrink & Pintrich, 2002; Wlodkowski, 1985), to all be strong predictors of student 

course performance.  Surprisingly, students who had higher SCEQ Participation subscale 

scores were not more likely to achieve student course success than students with lower 

SCEQ.  This result was contradictory to the literature which found the Participation 

activities, such as attending and participating in class and interacting with fellow 

classmates and the instructor, to be a strong predictor of student course performance 

(Handelsman et al., 2005).  The most logical explanation for this contradiction is a result 

of the course being lecture capture, which does not require the students to physically 

attend the class or come to campus.  Since the course is lecture capture, most students 

(81% or 327 students) never attended the physical class and only viewed the lectures 

online.  

Student Course Success and ASCS_SF 

The third set of conclusions relate to Student Course Success and the Academic 

Self-Concept Scale Short Form (ASCS_SF) included in the Course LMS Data.  This 

study found that students who have a higher ASCS_SF score and an overall higher 

academic self-concept are more likely to achieve student success in a quantitative 

methods course than students who did not have a high ASCS_SF score and an overall 

higher academic self-concept.  This outcome confirmed the results of previous studies 

that found that students with higher levels of academic self-concept to be a key predictor 

of course performance (Albert & Dahling, 2016; Choi, 2005; Guay et al., 2004; Kobal & 

Musek, 2001; Marsh, 2007; Marsh & Seaton, 2013). 
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Student Course Success, Inputs, and Course Environment 

The fourth and final set of conclusions relate to the factors that predict student 

course success using the inputs students bring to the course, the course environment 

factors students experience during the course, and both the input and course environment 

factors.  For the inputs, this study discovered that student GPA prior to enrolling into the 

course was the only factor that was significant in predicting student final course GPA’s.  

This outcome confirms the outcomes in several studies which found student GPA to be a 

strong predictor of student course performance (Brookshire & Palocsay, 2005; Daugherty 

et al., 2015; Davis, 2009; Terry et al., 2015).  In addition, this study also discovered the 

impact University GPA had on the student’s Final Course GPA in QMB.  This impact 

was quantified to show that if a student can increase their University GPA coming into 

the course by a half of a point, this could result in a two-thirds of a point increase in the 

student’s Final Course GPA in QMB.  A two-thirds of a point increase in the student’s 

Final Course GPA could cause a student to go from finishing the course with a failing 

grade of a D+ (1.33GPA) to a passing grade of a C (2.00 GPA).  

For the course environment, this study found Live Class Attendance, Total 

Discussion Board Posts, SCEQ Participation Subscale Scores, SCEQ Performance 

Subscale Scores, SCEQ Emotional Subscale Scores, ASCS_SF Post Scores, Quiz 2, Quiz 

3, Quiz 4, Quiz 5, Exam 1, Exam 2, Exam 3, and the Final Exam as significant factors in 

predicting student final course GPA’s.  These results aligned with the literature as several 

studies found class attendance (Aldamen et al., 2015; Bahovec et al., 2013; Paisey & 

Paisey, 2004; Stucky, 2008), frequency of discussion board posts (Aljeraisy et al., 2015; 

Bliss & Lawrence, 2009; Perera & Richardson, 2010), student course engagement factors 
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(Finn & Rock, 1997; Handelsman et al., 2005; Skinner & Belmont, 1993), Academic Self 

Concept (Albert & Dahling, 2016; Choi, 2005; Guay et al., 2004; Kobal & Musek, 2001; 

Marsh, 2007; Marsh & Seaton, 2013), quizzes (Gholami & Moghaddam, 2013; McNulty 

et al., 2015; Wambuguh & Yonn-Brown, 2013) and course exams (Daugherty et al., 

2015; Jensen & Barron, 2014; Sansgiry et al., 2006) to be strong predictors of student 

course performance.  In addition, this study also discovered the impact posting on the 

discussion board, attending class, and increasing a student’s Exam 1 score had on the 

student’s Final Course GPA in QMB.  This impact was quantified to show that if a 

student can make two more posts on the discussion board, attend five more classes, and 

get five more questions right on the first exam that this could result in just below a 

quarter of a point, just above a quarter of a point, and just below a half-a point increase in 

the student’s Final Course GPA in QMB, respectively. These small changes in the 

students Final Course GPA could result in the student going from a failing to a passing 

grade or a B+ to an A-. 

For both the inputs and course environment, this study discovered that student 

GPA prior to enrolling into the course was one of the two factors that were significant in 

predicting student final course GPA’s.  This aligns with outcomes in several studies 

which found student GPA to be a strong predictor of student course performance 

(Brookshire & Palocsay, 2005; Daugherty et al., 2015; Davis, 2009; Terry et al., 2015).  

This study also found that in addition to University GPA that all four course exams were 

significant in predicting student final course GPA’s.  This confirms the results in several 

studies which found course exams and test to be strong indicators of student course 

performance (Daugherty et al., 2015; Jensen & Barron, 2014; Sansgiry et al., 2006).  In 
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addition, this study also discovered the impact of increasing a student’s Exam 1 score and 

University GPA had on the student’s Final Course GPA in QMB.  This impact was 

quantified to show that if a student can get five more questions right on the first exam and 

can increase their University GPA coming into the course by a half of a point that this 

could result in just below a half of a point increase and just above a three-quarter of a 

point increase in the student’s Final Course GPA in QMB, respectively.  These small 

changes in the students Final Course GPA could result in the student going from a failing 

to a passing grade or a B+ to an A-. 

Implications 

Based on the conclusions drawn in the previous section, several implications can 

also be made in the areas of policy, practice, and future research.  These implications can 

then be used by faculty and staff to shape future policy, practice, and research.  The 

following paragraphs will discuss each of these three implication areas in more detail. 

Policy 

 Whitty (2006) suggests that when educational research is conducted, this type of 

research should be “geared towards improving policy and practice” (p.173).  Research 

with policy implications can then be used by policy-makers to shape existing policy or 

create new policies.  The following sections will discuss two ways the results of this 

study can be applied to shape or create academic policy.  

Program assessment.  One way the results of this study can apply to academic 

policy is in regard to program assessment.  Most educational institutions will assess their 

programs for internal purposes to measure student performance and outcomes, but most 

often, external accreditation agencies require the institution or a specific college within 
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the institution to assess their programs using specific procedures in order to maintain 

their accreditation (Al-Khalifa, 2016).  As a result, in an effort to not lose these 

accreditations, which can often be the institutions main competitive advantage in the 

marketplace, colleges and universities must follow these procedures or run the risk of 

losing their accreditation (Zammuto, 2008; Zhao & Ferran, 2016).  

The Association to Advance Collegiate Schools of Business (AACSB) is the 

external accreditation agency that accredits the business school where the course used for 

this study, QMB 3600, was taught.  As part of their assessment process, AACSB “expects 

accredited institutions to formulate specific learning goals and conduct appropriate direct 

assessments of learning” as a part of their required assessment process (AACSB, 2013, p. 

3).  These learning goals or “educational outcomes that students should be able to 

accomplish when they graduate from the program” are then constructed with 

corresponding learning objectives that describe a “measurable attribute of the overall 

learning goal” (AACSB, 2013, p. 7).  Lastly, these learning objectives are then assessed 

using “course-embedded measures”, such as “specific course assignments”, or using 

“stand-alone testing” such as exams or quizzes (AACSB, 2013, p. 11).   

When identifying these course assignments, exams, or quizzes, faculty can use the 

methodological approach followed in this study to identify the factors within the course 

environment that best predict student course success.  For QMB 3600, Exam 1 and the 

Final Exam had the highest Standardized Betas (ß), so these two exams would be good 

candidates to use as either course-embedded measures or stand-alone testing.  By using 

the methodological process followed in this study, faculty can not only identify what 

course-embedded measures or stand-alone testing could be used from their course for 
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assessment purposes but they can also further justify their reasoning for choosing specific 

assignments to assess these learning objectives since this methodological process is 

unbiased and data-driven.   

GPA change audit.  Another way the results of this study can apply to academic 

policy is in regard to the development of a GPA Change Audit (GCA). One of the major 

findings for this study was that a student’s University GPA prior to taking QMB 3600 

was one of the strongest predictors of the Student’s Final Course GPA in QMB 3600.  

The actual numerical impact found that if a student’s University GPA can increase by 

half a point, the student’s Final Course GPA can increase by three-quarters of a point. 

Based on this direct relationship, one can hypothesize that if a student’s University GPA 

does not increase prior to starting the course but rather decreases, this decrease in the 

student’s University GPA could possibly cause the Student’s Final Course GPA in QMB 

3600 to decrease as well.  

In order to combat this possible detriment to the student’s GPA in QMB 3600, a 

GPA Change Audit (GCA) could be conducted for students registered for QMB to see if 

the student’s University GPA has decreased in the semester prior to enrolling in QMB 

3600.  This GPA Change Audit (GCA) could either be done manually by the student’s 

academic advisor or automatically using the institution’s Enterprise Resource Planning 

(ERP) system, such as Banner ®.  When conducting a GPA Change Audit (GCA) for a 

student registered for QMB 3600, if audit reveals the student’s GPA has dropped, the 

student will then be notified of the drop and provided with a reminder of all the resources 

the university has available to promote student success such as University tutoring and 

Supplemental Instruction.  This GPA Change Audit (GCA) would allow the university to 
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be proactive in identifying students who are at risk of not performing well in QMB and 

provide them with the necessary support before they start the course.  

Some pharmacy schools have similar procedures in place, which they label as 

early detection strategies, where if a student’s program GPA drops below a 2.5, the 

student is immediately notified to meet with their academic advisor to find ways to 

improve their GPA (Daugherty et al., 2015; Maize et al., 2010).  Davis (2009) also 

suggested a similar process by having academic advisors manually identify students with 

lower GPA’s prior to taking QMB and suggesting they participate in student success 

initiatives at their institution such as tutoring or Supplemental Instruction.  Lastly, also 

Brookshire & Palocsay (2005) also recommend a similar approach by using the model 

they developed to identify at risk students and provide them with student support services 

like Supplemental Instruction.  Either way, a GPA Change Audit (GCA) would allow the 

institution to take a proactive stance towards improving student performance rather than 

being simply being reactive after the fact.  

Practice 

In addition to the suggested implications for policy, implications for practice are 

also very important to in order to help practitioners currently in the field.  The following 

sections will discuss two ways the results of this study can be applied to support current 

educational practices.  The first suggestion provides a greater benefit for the faculty 

members and the second suggestion provides a greater benefit to the student.  

Methodological approach.  One way the results of this study can apply to current 

academic practice is by providing faculty with the methodological approach used in this 

study to help them identify the factors that predict student course success in their courses 



179 

(see Figure 5).  One of the main purposes of this study was to develop a methodological 

approach that can be used by researchers, faculty, and staff to identify student course 

success factors in lecture capture courses using existing secondary data.  This approach 

can provide faculty with a roadmap of how to systematic identify factors that predict 

student course success in their own courses using secondary data they currently have  

available or can easily access.  Once these factors are identified, faculty can then find 

ways to help students improve on these high-impact factors and as a result help improve 

student performance in their courses.  

Intervention strategies.  An additional way the results of this study can apply to 

current academic practice is suggesting that faculty create an intervention strategy to help 

students who are at risk of withdrawing from the course or failing the course.  After a 

faculty member utilizes the methodological approach mentioned in the prior paragraph 

and identifies key factors for student success, an intervention strategy should be 

developed to help prepare these students to do well on these key factors (i.e. exams, quiz, 

project, etc.) or to help them recover if they have already done poorly. Intervention 

strategies, both proactive and reactive, how been found to be effective in improving 

student retention and performance (Simpson, 2004).   

However, the issue is not as much of if intervention works but rather how to 

customize the intervention strategy depending on the issue at hand as a one-size-fits-all 

remedy will more than likely not work. .  Therefore, the type of intervention strategy will 

be up to the faculty or staff member to decide. Some possible intervention strategies 

could include anything from training modules and pre-assessment assignments to help 

students perform well on an exam or quiz to remedial modules or assignments if a student   
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Figure 5. Methodological Approach. 
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has already performed poorly.  Either way, the key is to develop an intervention strategy, 

implement it, monitor the results, and make corrective action as needed.  

Keys to success.  Another way the results of this study can apply to current 

academic practice is suggesting that faculty create keys to success for future students to 

help them see the characteristics of past students who were successful in the course. 

When a student begins a course.  Most of the time they will create some type of goal for 

the course.  This goal could be anywhere from just wanting to pass a course to getting an 

A, to everything in between.  When setting these goals, Heckhausen & Gollwitzer (1987) 

suggest that individuals go through four phases: Deciding on a goal, developing a plan to 

achieve that goal, putting that plan into action, and assessing what has been completed 

and what still needs to be completed to accomplish the goal.  To help aid students in this 

goal-setting and learning process, one strategy mentioned in the literature to help improve 

student performance is by providing current students examples of the exemplary work 

and course habits of past students who were successful in the course (Handley & 

Williams, 2011).  For traditional courses, these could be de-identified papers from 

students who earned high marks or even final presentations from students who developed 

an excellent PowerPoint slides.  

Using this model from Handley and Williams (2011) as a framework, since QMB 

3600 is a course that is primarily exams-based, giving out a copy of a past student’s 

exam, may not be the best route.  Therefore, in an effort to align with the spirit of 

providing students with exemplar work, an alternative that would follow the same 

principal, would be to provide students with a glimpse of what the exemplary students in 

the past did in order to earn a good grade in the course.  This glimpse would essentially 
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provide students with Keys to Success, which would allow them to see what scores and 

behaviors the students who earned high marks in the course did throughout the semester.  

This way, if a student wants to achieve high marks, they could see what it would take to 

turn that goal into a reality.  Brookshire and Palocsay (2005) made a similar suggestion 

for students in their quantitative methods course and how faculty need to tell their 

students the impact certain factors inside and outside the course could impact their 

performance.  

To create these Keys for Success, advanced filtering and simple descriptive 

statistics were conducted to examine the grades and behaviors of the students who 

received an A in the course.  Based on these criteria and using the data set for this study, 

for the 96 students who received an A or A- in QMB 3600, the average score for Exam 1, 

Exam 2, Exam 3, and the Final Exam was 90, 93, 93, and 88, respectively.  In addition, as 

for attendance, these students attended on average three physical classes.  Lastly, for the 

extra credit quizzes, on average 88% of the students made at least one attempt on all five 

quizzes.  By providing students with these Keys for Success, it can allow them to get a 

glimpse at what it takes to be successful in the course.   

In addition to specific keys within the course that students can do to be successful, 

another additional way to provide students with Key’s for Success would be to present 

students with good habits that successful students exhibit. Kallick and Costa (2008) refer 

to these good habits as “habits of mind” and they consist of 16 attributes of intelligent 

behavior (p.15).  These 16 attributes include:  

Persisting, managing impulsivity, listening with understanding and empathy, 

thinking flexibly, thinking about thinking, striving for accuracy, questioning and 
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posing problems, applying past knowledge to new situations, thinking and 

communicating with clarity and precision, gathering data through all senses, 

creating, imagining, and innovating, responding with wonderment and awe, 

taking responsible risks, finding humor, thinking independently, and remaining 

open to continuous learning (Kallick & Costa, 2008, pp.18-37). 

When creating lesson plans and developing course assignments, faculty and staff 

should find ways to incorporate these attributes into the course as these attributes have 

been found have a positive impact on student success (Hazard, 2013).  This way, students 

can learn how to condition their mind for optimal learning not just for this course but 

hopefully for all their courses.  Overall, as a result of these Keys for Success, students 

can use these Keys for Success to formulate their goals and create strategies to help them 

accomplish their course and academic goals.  Faculty can also choose to put this 

information in their syllabi in order to help students with their goals before they even 

begin the course.  Lastly, faculty can tailor these Keys to Success to match any course 

and help provide students with additional insight on how to be successful in each of the 

courses they teach.   

Putting it all together.  While using the methodological approach, implementing 

intervention strategies, and creating Keys to Success can each individually be effective in 

helping to improve student course success, finding a way to strategically use all three of 

these suggestions may provide the greatest impact.  The reasoning for this is simple; by 

using all three, it creates an action plan for improving course success by providing a way 

to start the process and also a way to finish. This action plan for improving course 

success starts by using the methodological approach from this study to identify key 
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factors that predict student course success.  Next, once the key factors are identified, 

faculty and staff can start creating intervention strategies on how to proactively help 

students perform well on these key course factors (i.e. exams, quizzes, projects, etc.) 

through training modules and proactive assignments or how to reactively help students 

recover from poor performance via remedial work or additional assignments.  Lastly, 

once the intervention strategies have been implemented, faculty and staff can track 

student performance and create Keys for Success that future students can use to help set 

their course goals.  

By putting all three of these suggestions together into an action plan, faculty and 

staff can use the results to help propose changes to pedagogy and curriculum to 

department chairs and academic deans.  Then based on the results at the college-level, the 

provost can then implement this action plan on the university-level to improve student 

course success across the institution.  The provost can then “seed change” university-

wide by “talking it up, following up with the various deans and department chairs, and 

sharing promising results” (Gardner, 2015, para. 23). 

Future Research 

Lastly, in addition to policy and practice, the results of this study also have 

implications for future research.  Based on the review of the literature in Chapter 2, there 

were two gaps in the literature that this study aimed address.  The first gap was in regard 

to the limited studies on lecture capture courses where lecture capture was the actual 

mode of instruction and where the course was a quantitative methods business course.   

While several recent studies were found on the topic of lecture capture (Bosshardt & 

Chiang, 2016; Danielson et al., 2014; Euzent et al., 2011; Hall & Ivaldi, 2017; McGowan 
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& Hanna, 2015; Owston et al., 2011; Sloan & Lewis, 2014; Terry et al., 2015; Whitley-

Grassi, 2017), only two were true lecture capture courses that used lecture capture as the 

primary mode of instruction and not a supplement and also a quantitative course 

(Bosshardt & Chiang, 2016; Euzent et al., 2011). 

Based on this limited number of lecture capture quantitative studies, this study 

added to the literature and provided insight on the factors that predict student course 

success in a lecture capture quantitative methods course.  However, while this study did 

add to the literature, future studies should be conducted using the methodological 

approach provided in this study on other quantitative lecture capture courses and other 

distance learning courses.  This would allow the methodological approach to be further 

tested and expanded for other courses and modes of instruction. 

The second gap was the lack of studies that used both input and environment 

factors and included student’s attitudes and feelings.  Brookshire and Palocsay (2005) 

suggest that future studies on student success should include additional “affective 

variables” or variables that look at student attitudes, feelings, and behaviors (p. 105).  

Based on Brookshire and Palocsay (2005)’s suggestion, this study was able to include 

those affective variables that students bring to or experience during the course by 

including information on student course behaviors and also incorporating the Student 

Course Engagement Questionnaire (SCEQ) and Academic Self-Concept Scale Short 

Form (ASCS_SF) into this study.  As a result, this study was able to discover that 

students with higher levels of student course engagement and higher levels of academic 

self-concept were more likely to achieve student course success than students who had 

lower levels of student course engagement and lower levels of academic self-concept.  
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While this study was able to add in these two instruments to measure student’s feelings 

and perceptions, future studies should also examine more of these affective variables in 

addition to variables on performance and student outcomes.  

In addition, future studies should further examine student attendance to the 

physical lecture, video-viewing preferences, and discussion board posts in lecture capture 

courses. Bosshardt and Chiang (2016) touched on the watching habits of students but 

further studies need to examine when the students watch these videos and how the 

availability of the videos impacts student procrastination.  Even Whitley-Grassi (2017) 

mentioned that future studies should investigate “the timing of video viewing in relation 

to assessment” (p. 68).  Sloan and Lewis (2014) discovered in their study that requiring 

students to watch the recorded videos helped improve exam performance and suggested 

that further studies need to be conducted to “help students and instructors alike get the 

most value possible from lecture capture technology” (p. 353).  Lecture capture is still a 

fairly new mode of instruction and further research on strategies and methods used by 

faculty to improve student course performance by examining nuances within lecture 

capture would greatly add to the literature.  

Furthermore, a majority of the studies on lecture capture were quantitative in 

nature. While some studies, such as this one, incorporated survey instruments or 

questionnaires, none of the studies were strictly qualitative in nature.  Hall and Ivaldi 

(2017) was one of the only true qualitative studies on lecture capture and they were able 

to identify some interesting results on how lecture capture helped support students with 

note-taking and staying up to date with course material if unexpected absences arose.  A 

future qualitative study on these topics would contribute significant to the literature by 
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providing a further understanding on student’s behaviors, preferences, and motivations. 

In addition, a future qualitative study that would also be impactful would be to conduct a 

thematic analysis on just the students who withdrew from this course and failed the 

course.  This would allow the researcher to gain more in-depth information on the 

reasons students withdraw and fail the course. 

Lastly, future studies can dive deeper into the following topics of relevancy as 

they relate to the results and outcome of this study.  The first topic would be to look 

further into the variations in and between majors.  While in this study, majors were not 

statistically significant, future studies could find student majors to be significant 

predictors on course success.  The second topic would be to look into students who were 

repeating this course for the second or third time.  While this study did not examine the 

number of times a student has taken this course, this factor could have an impact on these 

particular students and their chance of successfully completing the course.  The third 

topic would be to assess the impact the intervention strategy discussed in the implication 

for practice had on student course success.  Was the impact positive, negative, or neutral?  

The fourth topic would be to use a survey instrument to measure student attributes of 

GRIT and resilience as these attributes have been found to be strong predictors of student 

and individual success (Perkins-Gough, 2013).  A fifth topic would be to research student 

characteristics further and examine the students employment status, whether or not they 

live on campus or commute, and if they were a transfer student. These characteristics 

could allow the research to gain a better picture of the types of students who take these 

courses and if these characteristics have any impact on course success.  Lastly, as 

mentioned earlier in this chapter, since the freshmen GPA admission requirements in this 
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institution have just recently been increase, a final topic would to be examine how the 

increase in GPA requirements effected the student success outcomes for this course. As 

found in the results of this study, student GPA was a strong predictor of student course 

success. Therefore, a future examination of the impact this increase in GPA admission 

requirements has on student course success, if any, would be very important to look into 

for future research.  

Summary of Study Strengths 

 One strength of this study was the experience of the researcher with this specific 

quantitative methods course and also with lecture capture courses.  The researcher not 

only took this particular quantitative methods course as an undergraduate student but also 

was a supplemental instructor and graduate teaching assistance for this lecture capture 

section of QMB 3600 for several semesters.  In addition, the researcher also teaches a 

traditional section of QMB 3600.  As a result of this experience, the researcher was able 

to bring in additional insights regarding the course material and course topics and student 

perceptions and struggles that would not be known or even accessible to an outside 

researcher.  As for lecture capture, the researcher has not only taken several lecture 

capture courses as an undergraduate student and he also teaches a different college of 

business course in the same lecture capture format as QMB 3600.  This also added to the 

strength of this study as the researcher has experience from both the student’s perspective 

and also the faculty’s perspective when it comes to lecture capture courses.   

 Another strength of this study was the sample size for the course environment 

factors.  While the sample size for the input factors was limited to only 110 students (N = 

110), the sample size for the course environment factors was able to capture all the 
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students in the course (N = 450).  By capturing all the students in the course, this allowed 

the researcher to gain a better understanding of what all the students in the course are 

doing, rather than just examining a select sample that represents the entire class.  

 One additional strength of this study was the diverse sample set used for this 

study.  The location for this study was at a very ethnically-diverse institution.  At this 

particular State University, there are more females than males enrolled (57% vs. 43%) 

and the largest race/ethnicity group was White (43.6%), followed by Hispanic at 24.9%, 

and then Black or African American at 19.1% (State University, 2017).  This diversity 

adds to the strength of this study as not all State University have a large group of mixed 

demographics. 

A fourth and final strength of this study was the timeliness in researching a course 

that uses lecture capture as its mode of instruction.  DeGary Weis, CEO of Sonic 

Foundry, one of the largest lecture capture service providers in the country, noted that 

“today’s students are demanding lecture capture, and faculty must embrace video 

technology in their classrooms to stay relevant and competitive” (Wise, 2015, para. 9).  

At this particular institution for this study, more and more core business courses are being 

offered in this mode of instruction and enrollments for these lecture capture courses are 

growing every semester.  This study and its methodological approach can now be used by 

other faculty members who currently teach lecture capture quantitative courses and also 

faculty members who plan on teaching courses in a lecture capture format.  This will 

allow them to have a roadmap on how to identify key factors that predict student course 

success in their courses.  
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Final Thoughts 

 The results of this study suggest that utilizing a secondary data set from a lecture 

capture quantitative methods course to identify factors that predict student course success 

can provide faculty and staff with valuable insights on how these input and course 

environment factors impact student course performance.  In addition, by utilizing Astin 

and antonio (2012)’ s IEO model as a framework, this allowed the researcher to gain a 

more holistic view of the student and take into account what students bring to the course 

and what they also experience during the course.  

Based on the results of this study, future policies will hopefully use these results 

to help aid in the assessment process in identifying high impact assignments exams that 

can be used to satisfy program learning goals and also with creating a system that will 

help alert students when their GPA’s begin to drop to prevent sub-optimal performance in 

quantitative courses.  Educators will also hopefully utilize the methodological approach 

from this study to identify key factors for course success and also consider finding ways 

to create Keys to Success that current students can follow based on the performance of 

exemplary students in past semesters.  While University GPA and course exams were the 

strongest predictors of student Final Course GPA in this study, future studies may have 

similar findings with additional insights or even contrasting results when applying this 

methodological approach to different courses and different modes of instruction.  

Technology is constantly evolving.  While Lecture Capture may be the newest 

trend in course delivery methods, in ten years, there will more than likely be a new 

method that will come into focus and will need further examination.  Regardless of these 
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changes, as long as educators continue to stay relevant and remain student-centered, 

higher education will be ready for any change that technology brings its way.  
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Appendix D 

Student Course Engagement Questionnaire  

STUDENT ENGAGEMENT QUESTIONNAIRE 
 

To what extent do the following behaviors, thoughts, and feelings describe you, in 
this course.  Please rate each of them on the following scale: 
 

 
5 = very characteristic of me 
4 = characteristic of me 
3 = moderately characteristic of me 
2 = not really characteristic of me 
1 = not at all characteristic of me 
 

 
 
1. _____ Raising my hand in class  

2. _____ Participating actively in small group discussions 

3. _____ Asking questions when I don’t understand the instructor 

4. _____ Doing all the homework problems 

5. _____ Coming to class every day 

6. _____ Going to the professor’s office hours to review assignments or tests, or to          
ask questions 
 

7. _____ Thinking about the course between class meetings 

8. _____ Finding ways to make the course interesting to me 

9. _____ Taking good notes in class 

10. _____ Looking over class notes between classes to make sure I understand the  
                  material 
 
11. _____ Really desiring to learn the material 

12. _____ Being confident that I can learn and do well in the class 

13. _____ Putting forth effort 
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14. _____ Being organized    

15. _____ Getting a good grade 

16. _____ Doing well on the tests 

17. _____ Staying up on the readings 

18. _____ Having fun in class 

19. _____ Helping fellow students 

20. _____ Making sure to study on a regular basis 

21. _____ Finding ways to make the course material relevant to my life 

22. _____ Applying course material to my life 

23. _____ Listening carefully in class 

[Source:  Handelsman, M. M., Briggs, W. L., Sullivan, N., & Towler, A. (2005). A 
measure of college student course engagement. Journal of Educational Research, 98, 
184-191.] 
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Appendix E 

Student Course Engagement Questionnaire Scoring 

SCEQ:  STUDENT ENGAGEMENT SCORING 

For the total score, simply add up the answers.  For each subscale, simply add up the 
answers for the questions in each subscale. 
 
SKILLS ENGAGEMENT SUBSCALE 

  4. _____ Doing all the homework problems 

  5. _____ Coming to class every day 

  9. _____ Taking good notes in class 

10. _____ Looking over class notes between classes to make sure I understand the  

               material 

13. _____ Putting forth effort 

14. _____ Being organized    

17. _____ Staying up on the readings 

20. _____ Making sure to study on a regular basis 

23. _____ Listening carefully in class 

 

EMOTIONAL ENGAGEMENT SUBSCALE 

  7. _____ Thinking about the course between class meetings 

  8. _____ Finding ways to make the course interesting to me 

11. _____ Really desiring to learn the material 

21. _____ Finding ways to make the course material relevant to my life 

22. _____ Applying course material to my life 
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PARTICIPATION/INTERACTION ENGAGEMENT SUBSCALE 

  1. _____ Raising my hand in class  

       2. _____ Participating actively in small group discussions 

  3. _____ Asking questions when I don’t understand the instructor 

  6. _____ Going to the professor’s office hours to review assignments or tests, or  

                to ask questions 

18. _____ Having fun in class 

19. _____ Helping fellow students 

PERFORMANCE ENGAGEMENT SUBSCALE 

12. _____ Being confident that I can learn and do well in the class 

15. _____ Getting a good grade 

16. _____ Doing well on the tests 

 
[Source:  Handelsman, M. M., Briggs, W. L., Sullivan, N., & Towler, A. (2005). 
A measure of college student course engagement. Journal of Educational 
Research, 98, 184-191.] 
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Appendix F 

Student Course Engagement Questionnaire Permission 
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Appendix G 

Academic Self-Concept Scale Short Form  
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Appendix H 

Academic Self-Concept Scale Short Form Scoring 
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Appendix I 

Academic Self-Concept Scale Short Form Permission 
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Appendix J 

Boxplots for Research Question 2 
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Appendix K 

Boxplots for Research Question 3 
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Appendix L 

Boxplots for Research Question 4 
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Appendix M 

Scatterplot, Histogram, and P-Plot For Research Question 5 
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Appendix N 

Scatterplot, Histogram, and P-Plot For Research Question 6 
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Appendix O 

Scatterplot, Histogram, and P-Plot For Research Question 7 
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