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ABSTRACT 
 

The Value of Interactive Multimodal Online Higher Education Classrooms: 

Examining the Impact of Interactive Multimedia-Based Instructional Design (IMBID)  

by Andrea Munro 

 
Purpose: Despite their affordability and convenience, online courses have higher student 

failure and dropout rates than ground based-courses.  The purpose of this quantitative 

causal-comparative single-case study was to determine if there is a difference between 

interactive, multimedia-based online instruction and traditional text-based online 

instruction as it relates to the level of student performance, engagement, and satisfaction 

in higher education.  

Methodology: This quantitative research design used inferential statistics to analyze the 

research questions.  The researcher selected 13 text-based courses that were redesigned to 

become interactive, multimedia-based courses.  Archival student performance, 

engagement, and satisfaction data was abstracted from both the text-based and interactive 

multimedia-based versions of each course pair.  The researcher then compared data sets 

using a two-sample z-test with independent groups. 

Findings: Analysis of the data indicated a significant statistical difference in the levels of 

student performance, engagement, and satisfaction between students who completed the 

text-based version and those who completed the interactive, multimedia-based version of 

the courses.  Additionally, the study also found that courses designed to be interactive 

and multimedia-based had higher student completion rates for significant assessments 

and student opinion surveys. 
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Conclusions: Based on the literature and findings of this study, it is concluded that due to 

online attrition, practitioners must first address the different ways in which students learn 

and engage on the web.  By thoughtfully and intentionally leveraging high-quality 

multimedia technology and building social interaction around this content, online 

educators are better able to replicate the multimodal, active, and connected nature of 

learning. 

Recommendations: To better understand the impact of IMBID on student retention, 

continued research must include student attrition data.  By examining IMBID’s impact 

among different content areas, degree levels, and teaching styles and by adding a control 

group, researchers will gain a deeper understanding of its implications across fields of 

study. Lastly, examining the impact of IMBID in other e-learning industries will 

determine the universal impact of course design on all web-based styles of learning. 
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CHAPTER I: INTRODUCTION 

The flexibility and affordability of online classrooms have attracted students at 

increasingly high rates, but will students stay?  Evolving global industry, shifting 

generational needs, and rapidly advancing technology have driven the online education 

movement (Saba, 2011).  This exponential growth fueled a bulk, text-based, single-

modality approach to online course design that has resulted in attrition rates that far 

surpass those of ground-based courses (Herbert, 2006; Smith, 2010).   

The online education movement dates back to the 1980s, but in the late ’90s, 

economic inequality, home computers, and high-speed Internet access drove a rapid 

demand for online college (US Department of Commerce, 2013).  During this time, the 

office-place earnings gap between college graduates and those with high school diplomas 

widened at greater rates than ever before (Goldin & Katz, 2018).  Meanwhile, at-home 

access and comfort levels with home computers and the Internet increased greatly (US 

Department of Commerce, 2013).  As a result, the early 2000s saw an explosion in higher 

education institutions offering online learning solutions to students who now had access 

and drive (Bawa, 2016). 

To meet the needs of the marketplace, these institutions called on faculty with 

limited computer and web-building skills to deliver a ground-based curriculum online 

(Deborah, 2006).  The majority removed all interactive face-to-face components deemed 

not possible in the online platform.  As a result, the majority of online courses featured 

text-based discussions, written papers and textbook readings (Deborah, 2006; Hartsell & 

Yuen, 2006; Krovitz, 2009; Michelich, 2002; Savery, 2005). 
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Today’s online classrooms attract Millennial learners with drastically different 

expectations than their Baby Boomer and Generation X instructors (Corich, 2008).  As 

these students are identified as active, kinesthetic, and visual learners, text-based courses 

do not appeal to them (Corich, 2008; Ke & Chavez, 2013).  Having grown up in the era 

of the student-centered classroom (Zaker, 2013), Millennials expect a face-to-face 

classroom experience at a time and location that is convenient for them (Ke & Chavez, 

2013).  As a result of these mismatched expectations, online courses continue to show 

falling student retention rates (Bawa, 2016) with studies estimating online courses have a 

10% to 20% higher failure rate (Herbert, 2006) and a 40% to 80% higher dropout rate 

(Smith, 2010) than traditional ground-based courses. 

The research regarding factors affecting online higher education retention is 

expansive.  One may argue a comparison of online to ground-based students is non-

quantifiable due to their unique differences.  However, some reports point to universal 

factors that may be addressed through online course design and delivery, which makes 

such comparisons possible.  These findings suggest student performance (Bawa, 2016; 

Jensen, 2010; Tyler-Smith, 2006), engagement (Bawa, 2016; Jensen, 2010; McMahon, 

2013; Schaffhauser, 2009; Smith, 2010) and satisfaction (Bawa, 2016; Herbert, 2006; 

Jensen, 2010) in online courses are factors affecting retention that can be mediated 

through a multimodal, interactive and connected approach to online course design. 

To address the needs of the online Millennial learner, educators have applied the 

principles of multimodality theory, active learning theory, and connectivism to craft 

interactive, multimedia-based online higher education courses that are more relatable, 

hands-on and multimodal (Oud, 2009; Zhang, 2006).  Interactive Multimedia-Based 
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Instructional Design (IMBID) combines the use of multiple forms of media and 

interactivity to make online instruction and assessment multimodal and active.  This 

study examined the impact of IMBID on student engagement, performance, and 

satisfaction in online higher education courses. 

Background 

Distance education dates back to the early 1700s and has evolved as technology 

has advanced and learner needs have shifted.  As needs and technology evolved, so have 

delivery methods.  Beginning with parcel post in early 1700s England, the need for 

distance education later grew exponentially in 1800s America, driven primarily by the 

Industrial Revolution (Verduin & Clark, 1991).  The 1900s saw another boom during the 

Second World War as wartime technology and familial obligations created a copacetic 

supply-and-demand relationship (Online Schools Center, 2018).  As a result, the earliest 

forms of text-based postal correspondence shifted to visual-based televised classrooms 

and eventually auditory-based radio broadcasts (Harting & Erhal, 2015; Kentnor, 2015; 

Online Schools Center, 2018).  These single-modality focused delivery methods were 

limited in their ability to meet the needs of all learners and thus faced challenges related 

to student enrollment and retention (Online Schools Center, 2018).   

Online education originated in the 1980s (National Center for Education Statistics 

(NCES), 2018).   In the 1990s, the online movement, driven by employer demands and 

at-home technology access, began to take shape (Allen & Seaman, 2011; Shelton & 

Saltsman, 2005).  These factors led to an online education marketplace boom and 

institutions struggled to produce the number of online courses in demand (Hartsell & 

Yuen, 2006; Krovitz, 2009). 
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Shifting Employer Demands 

During the 1980s and1990s, as technological advancements began increasing 

exponentially, so did economic inequality (Hotchkiss & Shiferaw, 2010).  The earnings 

of college graduates rose at a far greater rate than those of students who obtained only a 

high school diploma (Goldin & Katz, 2018).  Seeking to better understand the origins of 

this gap, Hotchkiss and Shiferaw (2010) conducted an in-depth study to provide a 

“comprehensive, multidimensional decomposition of wages across both time and 

educational status”, which was later published by the Federal Reserve.  Figure 1 

illustrates their findings. 

 
 

Figure 1. Hourly Wages Across Education Levels (Hotchkiss & Shiferaw, 2010). 

 

Additionally, the incomes of “top managers and professionals increased at a much faster 

rate than did those of ordinary workers” (Goldin & Katz, 2018, p 8).  Upon conducting a 

deeper dive into the factors contributing to inflated salaries for college graduates, 

Hotchkiss & Shiferaw (2010) noted, “In both decades wage gains from increased demand 

for college graduates flowed through their increased use of technology rather than from 
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merely an increase in demand for educated workers” (p 262). This shift meant greater 

demand for college degrees, a greater embrace of technology and increased affordability. 

Technology Access 

With businesses paying top dollar for not only college degrees but also 

technological skills, an increased value was placed on computing education.  Once 

introduced, the Apple Macintosh computer generated a spike in the computer-to-student 

ratio, which shot to 1-92 in the United States.  To make way for a seemingly imminent 

computer-led workplace, by 1985, schools began offering typing and computing courses.  

By 1988, laptops were introduced, and by 2003, all American schools had access to the 

Internet (NCES, 2018).  This progression, coupled with the increase in disposable 

income, created a market for personal computers at home (US Census Bureau (USCB), 

2013).  US homes experienced a drastic upturn in demand between 2000 and 2010.  In 

2000, 51% of households reported owning a computer, laptop, handheld or other device 

and 41.5% reported having access to the Internet (USCB, 2013).  These numbers grew to 

76.7% and 71.1% by 2010 (USCB, 2013).   

Rapid Demand for Online College 

The pursuit of higher education coupled with the increasingly commonplace 

nature of personal computer & Internet access brought about a bustling online education 

marketplace (Allen & Seaman, 2011; Shelton & Saltsman, 2005).  Soon online college 

programs began popping up all over the US (Bawa, 2016).  While some critics had initial 

doubts as to the legitimacy of college degrees earned entirely online, these soon subsided 

as Harvard, Stanford, Oxford, the University of Texas, and other major universities began 

offering degrees entirely through online coursework (Davis & Dyckman, 2018).  News of 
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these high-caliber programs quickly spread, ensuring an “almost instant market for online 

educational offerings” (Davis & Dyckman, 2018, p 14).  In fall 2005, 3.2 million students 

were reported to be taking at least one online course (United States Department of 

Education (USDE), 2013).  Additionally, between 2007 and 2010, the number of students 

enrolled in online courses rose 18.8% per year (USDE, 2013).  It soon became clear that 

the cost of fully online offerings was 36% less than that of ground-based courses and 

28% less than that of blended options (Battaglino, Halderman & Laurans, 2012).  

Tempted by the bustling marketplace and the low cost-to-profit ratio online courses 

afford, masses of universities rushed to add online course listings to their catalog 

offerings.  This high demand created a shortage of readily available online courses, which 

caused a rapid, bulk approach to online course development (Hartsell & Yuen, 2006; 

Michelich, 2002). 

Text-Based Design 

The demand for online programs created a hurried scramble for market share.  As 

a result, instructors were called upon to quickly create online versions of their ground-

based courses (Hartsell & Yuen, 2006; Krovitz, 2009).  In most cases, universities 

utilized Learning Management Systems (LMS) to host online classrooms.  These 

platforms provided closed networks that ensured student privacy, allowed for ease of 

grading, offered convenient attendance tracking, and provided fairly easy-to-use 

templates with editing capabilities (Deborah, 2006).  Additionally, most LMS’s offered 

text-based discussion forums, paper submission drop-boxes, e-mail capabilities, and 

customizable text editors for lecture content.  While these platforms served schools well 

as a course repository, they were limited in the diversity of learning activities, including 
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text-based learning activities and assessments (Deborah, 2006; Hartsell & Yuen, 2006; 

Krovitz, 2009; Michelich, 2002; Savery, 2005). 

Millennial Learner 

On the other side of the online higher education classroom, the needs of the online 

learner began to shift with the entrance of the Millennial learner between 2000 and 2016.  

This population, born between 1981 and 1996, was estimated at 71 million (Schroer, 

n.d.).  Having grown up in homes with access to computers and high-speed Internet, these 

students were accustomed to a world at their fingertips (Corich, 2008; Ke & Chavez, 

2013).  Additionally, this group’s coming of age aligned directly with the onslaught of 

mobile and adaptive technologies, which permitted a more on-the-go and personalized 

culture to exist (Redmond, 2017).  This level of access and personalization influenced a 

K-12 classroom shift from the 19th-century factory model to 20th-century student-centered 

model, which they would come to expect from the 21st-century online college classroom 

(Lazarevic, 2011). 

Multigenerational Online Classroom 

With this new trend came multigenerational online higher-education classrooms 

where Baby Boomer instructors and Millennial students had vastly different educational 

styles and expectations (Corich, 2008).  Millennials, described as active, kinesthetic and 

visual learners, desired adaptive, student-centered courses that allowed them to bypass 

mastered content and address only the areas they were lacking (Corich, 2008; Ke & 

Chavez, 2013).  These students expected a face-to-face classroom experience but at a 

time and location that was convenient for them (Ke & Chavez, 2013).  They also 
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navigated technology with ease and had a low threshold for boredom (Corich, 2008; Ke 

& Chavez, 2013; Redmond, 2017). 

In contrast, Baby Boomer instructors were still adapting to using technology.  

Accustomed to the professor-lecture model of teaching, they were slower to adjust their 

methods of instruction as technology was evolving at a record-breaking pace (Ke & 

Chavez, 2013).  These variations caused concern, and age-related diversity began 

negatively affecting students’ learning in online classrooms (Ke & Chavez, 2013).   

Online Higher Education Attrition Rates 

Proof of the impact of these variations is perhaps most evident in the startling 

attrition rates for online courses.  The Accredited Online Colleges (2018) database lists 

973 online accredited universities and 67,284 fully online programs with over 9 million 

student enrollments in the United States today.  Since their inception, online courses have 

shown excessively high attrition rates in fully online programs compared with traditional 

ground-based classes (Heyman, 2010).  The issue is twofold.  Studies estimate that online 

courses have a 10% to 20% higher failure rate (Herbert, 2006) and a 40% to 80% higher 

dropout rate (Smith, 2010) than traditional ground-based classrooms. 

Interactive Multimodal Connected Learning 

To address these concerns, online educators have begun applying principles of 

multimodality theory, active learning theory, and connectivism.  The goal has been to 

craft interactive, multimedia-based learning experiences that are more hands-on and 

multimodal, and thus more relatable to the Millennial learner (Cherrett et al., 2009; 

Delen, 2013; Hung, Kinshuk and Chen, 2012; Oud, 2009; Vural, 2013; Zhang, 2005; 
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Zhang, 2006).  This approach is believed to positively impact student engagement, 

performance, and satisfaction in online higher education courses. 

Multimodal Instruction   

Multimodality (Kress, 2000) refers to the way people communicate and interact 

with each other, in terms of the textual, aural, linguistic, spatial, and visual resources—or 

modes—used to compose messages.  In the classroom, this learning theory addresses the 

multiple modes of communicating information.  It also addresses how performance is 

assessed with the understanding that no two students receive or deliver information in the 

same way.   

The VARK Institute (Fleming & Mills, 2018) simplifies multimodality theory 

into four foundational sensory modalities—visual, aural, read/write, and kinesthetic—that 

they believe reflect the experiences of students and teachers.  VARK is ideal for 

classifying multimodal learning activities, as its dimensions are intuitively understood, 

and its applications are practical (Fleming, 2013).  In their 2017 study, VARK reported 

learning preferences of university and college students as roughly equal amongst all 

modalities, concluding that, to reach 100% of students, one must instruct and assess 

through all four modalities (see Table 1).   

 
Table 1  

Percentage of the VARK Options Chosen (Fleming & Mills, 2018) 

 V A R K N= 
Two-Year College 22.1 25.1 23.9 29.0 29306 
Four-Year College 22.6 24.9 23.5 29.0 14061 

University 22.7 24.7 24.0 28.5 27591 
Note: Percentages in all rows do not add up to 100%. 
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Active Learning 

Online courses that promote active learning focus more on developing students’ 

skills than on transmitting information (Brame, 2016; Cherret et al., 2009; Moreno & 

Mayer, 2007).  Active learning activities ask students to reflect, discuss or apply content 

learned (Cherret et al., 2009; Moreno & Mayer, 2007).  Learning activities that employ 

this style require students to cognitively engage and access higher-order thinking rather 

than take more passive approaches to instruction, therefore deepening learning (Brame, 

2016; Cherret et al., 2009; Moreno & Mayer, 2007).  By applying new content to action, 

students connect new information and prior knowledge, thus extending their 

understanding (Brame, 2016; Cherret et al., 2009; Moreno & Mayer, 2007). 

Connected Learning  

Connected learning is grounded in the fundamentals of social learning theory, 

which states that people learn from one another via observation, imitation, and modeling 

(Bandura as cited in Soloway, Guzdial & Hay, 1994).  Connectivism, a relatively new 

learning theory, builds upon traditional social learning theory and presents knowledge as 

living outside of the individual, in technology-mediated networks (Siemens, 2004).  

These networks may be human-to-human or human-to-artifact and are accessed via 

technology (Zaker, 2013).  

Advancements in distance education have changed how students learn online.  

Today, the Internet enables students to access a seemingly infinite amount of historical, 

present and future information (Downes, 2008; Zaker, 2013).  Online educators are able 

to leverage these new multimedia technologies to develop non-human, interactive 

learning activities that were previously unimaginable during the online education boom.  
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As a result, this technology-mediated instruction allows students to make connections 

across fields and disciplines similar to how they would in ground-based technical and 

clinical courses (Zaker, 2013).  

Interactive Multimedia-Based Instruction 

Interactive Multimedia-Based Instructional Design (IMBID) presents a 

theoretical-based prediction that online courses, developed using these multimodal, active 

and connected theoretical principles, will result in higher levels of engagement, 

performance, and satisfaction.  Elements of this framework have been tested in single-

case instances (Borup et al., 2013; Chen, Hung, & Kinshuk, 2012; Cherrett et al., 2009;  

Ching & Hsu, 2013; Delen, 2013; Esteves et al., 2018; Henderson, 2016; Kleinheksel, 

2014; Parikh et al., 2011; Peterson-Ahmad, 2018; Sapiano et al., 2018; Vural, 2013; 

Wang et al., 2018; Wu, 2018 Vural, 2013, Zhang, 2005; Zhang et al., 2006).  This narrow 

field of quantitative research has focused on the impact of individual, interactive 

multimedia-based lectures, quizzes, and learning modules.  These activities allow 

students to engage with content in a variety of ways ranging from simple user control to 

more advanced interactivity such as simulation and game-based learning.   

 Interactive multimedia lecture videos that allow students to interact via user 

control access the visual (V), aural (A), and kinesthetic (K) modes.  These learning 

activities have shown to have a positive impact on student performance and satisfaction 

when compared to other passive forms of lecture viewing (Delen, 2013; Zhang, 2005; 

Zhang et al., 2006).  In addition, interactive multimedia assessments, where students 

interact via user control and in video quizzing, access the visual (V), aural (A), 
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reading/writing (R), and kinesthetic (K) modes, increasing the positive impact on 

performance but also positively impacting levels of student engagement (Vural, 2013). 

As the level of multimedia interaction grew in the frequency and depth of VARK 

modes, so did the impact.  Ultimately, as the kinesthetic and social activities, game-

playing, presentation, discussion, and simulation increased, so did the intensity of the 

results as they pertained to student performance (Chen, Hung, & Kinshuk, 2012) and 

satisfaction (Cherrett et al., 2009).  A review of the literature points to the plausible 

conclusion that a positive relationship exists between the increased frequency of 

interactive multimedia-based instruction and student engagement, performance, and 

satisfaction in online higher education classrooms (Chen, Hung, & Kinshuk, 2012; 

Cherrett et al., 2009; Delen, 2013; Vural, 2013; Zhang, 2005; Zhang et al., 2006). 

Statement of the Research Problem 

Today, there exists a gap between what students want and how technology is 

being leveraged to engage students in the online classroom.  This gap has created a 

sustainability epidemic facing the online higher education marketplace (Allen & Seaman, 

2013).  Despite the demand for and access to online courses being at an all-time high 

(NCES, 2015; US Census Bureau, 1997, 2007, 2017; Ryan & Lewis, 2017), student 

retention rates continue to fall (Accredited Online Colleges, 2018; Herbert, 2006; 

Heyman, 2010; Smith, 2010).  Research points to the mismatch between text-based 

online instruction and the active multimodal needs of the Millennial learner (Corich, 

2008; Ke & Chavez, 2013; Redmond, 2017; Schroder, n.d.).   

It is clear that the needs of online learners are not being met.  College students 

continue to drop or fail their online courses at far greater rates than ground-based courses 
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(Accredited Online Colleges, 2018; Herbert, 2006; Heyman, 2010; Smith, 2010).  This is 

a cause for grave concern among chief academic officers who see student retention as a 

critical issue for the future of online education (Allen & Seaman, 2013).   

A wealth of research has been conducted around the causes of student attrition 

rates in online higher education courses.  Findings conclude student performance (Bawa, 

2009; Jensen, 2010; Tyler-Smith, 2006), engagement (Bawa, 2009; Jensen, 2010; 

McMahon, 2013; Schaffhauser, 2009; Smith, 2010), and satisfaction (Bawa, 2009; 

Herbert, 2006; Jensen, 2010) in online courses are factors affecting retention that may be 

mediated through the instructional design of the course.  Existing case studies provide 

evidence that individual interactive multimedia-based learning activities positively 

impact student engagement, satisfaction, and performance (Borup et al., 2013; Chen, 

Hung, & Kinshuk, 2012; Cherrett et al., 2009;  Ching & Hsu, 2013; Delen, 2013; Esteves 

et al., 2018; Henderson, 2016; Kleinheksel, 2014; Parikh et al., 2011; Peterson-Ahmad, 

2018; Sapiano et al., 2018; Vural, 2013; Wang et al., 2018; Wu, 2018; Vural, 2013, 

Zhang, 2005; Zhang et al., 2006). However, there are no existing studies examining the 

impact of online courses designed to be fully interactive and multimedia-based on student 

engagement, satisfaction, and performance. 

Purpose Statement 

The purpose of this quantitative causal-comparative single case study was to 

determine if there is a difference between interactive, multimedia-based online 

instruction and traditional text-based online instruction as it relates to the level of student 

performance, engagement, and satisfaction in higher education.  
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Research Questions  

The following research questions will be used to guide the purpose of this study: 

1. What is the difference between interactive, multimedia-based online 

instruction and text-based online instruction as it relates to the level of student 

performance in higher education? 

2. What is the difference between interactive, multimedia-based online 

instruction and text-based online instruction as it relates to the level of student 

engagement in higher education? 

3. What is the difference between interactive, multimedia-based online 

instruction and text-based online instruction as it relates to the level of student 

satisfaction in higher education? 

Significance of the Study 

In 2015, the online learning industry in the United States reached $107 billion and 

is predicted to grow rapidly over the next decade (Hibbert, 2008).  As the marketplace 

grows, so do concerns over student retention, with 67% chief academic officers 

considering online student retention a critical issue for the future of online education 

(Allen & Seaman, 2013).  With such a high level of importance placed on the success of 

online higher education and evidence linking interactive multimedia-based instruction to 

student attrition, there is an increasing need to better understand precisely how learning 

takes place online.   

Contributions to Literature 

The scope of existing research into online interactive multimedia-based 

instruction is limited in sample size, interactivity type, and level of exposure.  All but two 
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studies examined data from less than 200 students (Esteves et al., 2018; Vural, 2013).  

Most studies focused primarily on user control, which requires a relatively low level of 

interaction and appeals to fewer modalities (Borup et al., 2013; Chen, Hung, & Kinshuk, 

2012; Cherrett et al., 2009; Ching & Hsu, 2013; Delen, 2013; Esteves et al., 2018; 

Henderson, 2016; Kleinheksel, 2014; Vural, 2013, Zhang, 2005; Zhang et al., 2006).  

Some studies did require up to four types of interactivity but fell short of a truly 

interactive experience (Chen, Hung, & Kinshuk, 2012; Cherrett et al., 2009; Delen, 2013; 

Esteves et al., 2018; Henderson, 2016; Kleinheksel, 2014; Peterson-Ahmad, 2018; 

Sapiano et al., 2018; Vural, 2013; Wang et al., 2018; Wu, 2018; Vural, 2013).  

Additionally, each study was single-case, examining only one element of a course rather 

than the entire course design (Borup et al., 2013; Chen, Hung, & Kinshuk, 2012; Cherrett 

et al., 2009;  Ching & Hsu, 2013; Delen, 2013; Esteves et al., 2018; Henderson, 2016; 

Kleinheksel, 2014; Parikh et al., 2011; Peterson-Ahmad, 2018; Sapiano et al., 2018; 

Vural, 2013; Wang et al., 2018; Wu, 2018 Vural, 2013, Zhang, 2005; Zhang et al., 2006). 

While all studies aimed to measure the impact of interactive multimedia-based activities 

on student engagement, performance, and/or satisfaction, no one study identified the 

effects on all three of these elements.  

Contributions to Practice 

It is evident that university leaders have recognized the value of online education 

in its ability to extend reach and increase profits (Allen & Seaman, 2013).  Interactive 

Multimedia-Based Instructional Design (IMBID) applies multimodal, active and 

connectivist learning theories to encourage students to actively engage with content to 

deepen learning in online higher education courses (Brame, 2016; Cherret et al., 2009; 
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Downes, 2008; Fleming, 2013; Fleming & Mills, 2018; Kress, 2000; Moreno & Mayer, 

2007; Oud, 2009; Siemens, 2004; Soloway, Guzdial & Hay, 1994; Winterbottom, 2017; 

Zhang, 2006).  Results from this study may be used to assist practitioners in the field to 

better understand how students learn, engage and enjoy learning via the web and thus 

inform how educators design and teach online. 

Contributions to Policy 

The production of quality, interactive educational media and e-learning tools 

incurs significant costs that many universities are hesitant to incur without fully 

understanding the impact (Hibbert, 2008).  Findings from this study could link these 

investments to increased market share and sustainability.  This understanding could better 

inform university leaders in developing university policies related to inclusion, universal 

access, and the return on investment in online learning technologies that will best support 

these initiatives. 

Definitions  

The following operational definitions of terms are provided to give clarity of 

meaning as used throughout the study. 

Active Learning.  Learning activities ask students to reflect, discuss, or apply 

content learned (Cherret et al., 2009; Moreno & Mayer, 2007). 

Connected Learning.  Presents knowledge as living outside of the individual, in 

technology-mediated networks (Siemens, 2004), which may be human-to-human or 

human-to-artifact and are accessed via technology (Zaker, 2013). 
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Interactive, Multimedia-Based Online Instruction.  Courses where students are 

asked to interact with multimedia content consistently throughout the course.  Examples 

of these interactions include: 

• User Control.  Students engage with multimedia content through user control 

functions that allow them to play, pause, stop, rewind, search, etc. 

• View and Reflect.  Students engage with media content and respond with a 

video or text reflection. 

• View and Discuss.  Students engage with media content and engage in a 

group discussion either via video or via text. 

• View and Present.  Students engage with media content and create a visual 

presentation. 

• In-Video Quizzing.  Students answer questions embedded inside the media 

content they are engaging with.  This is often linked to the gradebook and 

student performance is tracked. 

• Hotspot Media.  Students mouse over or click on media content to learn more 

about the item. 

• Game-Based Learning.  Students participate in gameplay to achieve learning 

outcomes, thus winning the game. 

• Simulation.  Students complete an artificial representation of a real-world 

process to achieve learning outcomes. 

• View and Do.  Students engage with media content and replicate actions on 

their own as they are demonstrated for them. 
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Multimodal Learning.  Multiple modes of communicating information and 

assessing student performance with the understanding that no two students receive 

information in the same way (Kress, 2000). 

Multimedia Active Connective Learning (MACL).  The overlap between 

multimodality, interactivity, and connective learning theories used to provide a 

framework for how interactive multimedia-based online courses impact student 

engagement, performance, and satisfaction. 

Student Engagement.  The level of active involvement students have in the 

course as it pertains to the time spent in the class and the level of activity within the 

collaborative course tools. 

Student Performance.  The students’ ability to meet the desired Program 

Learning Outcomes (PLOs). 

Student Satisfaction.  Self-reported contentment as it relates to the design of the 

course only. 

Text-Based Online Instruction.  Includes content primarily delivered in written 

form.  These courses also feature student assessments that are delivered primarily in 

written form, e.g. research papers, discussion forums, journal responses, and wiki posts 

(Deborah, 2006; Hartsell & Yuen, 2006; Krovitz, 2009; Michelich, 2002; Savery, 2005). 

VARK.  Four foundational sensory modalities—visual, aural, read/write, and 

kinesthetic—that reflect experiences of students and teachers (Fleming & Mills, 2018).  

Delimitations 

The delimitations clarify the boundaries of the study (Simon, 2011).  The goal of 

this study was to evaluate the effects of interactive multimedia-based instruction on 
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student performance, engagement, and satisfaction in online higher education courses.  

With 973 online accredited universities in the United States (Accredited Online Colleges, 

2018), there was only one, to the researcher’s knowledge, where fully online courses 

were systematically redesigned to apply interactive multimedia-based instructional 

design.  This qualification was essential to the study because the researcher needed access 

to historical data on student performance, engagement, and satisfaction for the same 

courses delivered in both text-based and interactive multimedia-base modalities.  

Therefore, to conduct this research, the researcher narrowed the scope of the study to 

select courses based on the following factors: 

• Online Delivery: The university selected offered 77 fully online degree-

granting programs and over 600 fully online courses (Brandman, 2018). 

• Dual Modality: The university selected ran an interactive multimedia-based 

course design pilot where multiple text-based courses were converted to the 

interactive multimedia-based format.  Thus, text-based and multimedia-based 

versions of the same courses were available for sampling. 

• Student Performance Data: The university selected collected student 

performance data via a significant assessment which measured the students’ 

mastery of the Program Learning Outcomes. 

• Student Engagement Data: The university selected for this study deployed 

courses via a Learning Management System that collected student 

engagement data in the form of number of student submissions within 

collaborative tools and time spent inside course content areas. 
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• Student Satisfaction Data: The university selected for this study collected 

student satisfaction data as it related to the design of the course. 

• Interactive Multimedia-Based Instructional Design: The university selected 

for this study offered courses that employ interactive multimedia-based 

content and assessment consistently throughout the courses.  These courses 

contained weekly interactive multimedia-based instructional content and 

required students to connect with their peers and/or instructors via weekly 

interactive multimedia-based learning activities. 

• Data Access: Due to the researcher’s employment status at the selected 

university, she was granted access to the ex post facto student satisfaction, 

engagement and performance data. 

The sample was further delimited to 13 course pairs.  For each course pair, a 

traditional text-based version of the course was compared to the matching interactive 

multimedia-based version of the same course to create a pool of 26 course samples 

consisting of 80 live sections that were taught between 2015 and 2019.  Considering the 

average class size for this university, the researcher utilized a nonprobability purposeful 

sampling of 812 students from which secondary student performance and engagement 

and data were collected and analyzed, and 580 students from which secondary student 

satisfaction data was collected and analyzed. 

Organization of the Study 

This study is presented in five chapters. Chapter I introduces the study, provides 

an overview of distance education, presents the statement of the problem, the significance 

of the problem, definitions of terms, and study delimitations. Chapter II reviews the 
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literature on distance education and how the online higher education movement came to 

be, the challenges the online higher education marketplace faces and approaches to 

addressing such challenges as they relate to increasing student performance, engagement, 

and satisfaction. Chapter III describes the methodology used in the study, including the 

population and sample as well as the criteria used to select study samples. Chapter IV 

details the findings of the study and data analysis. Chapter V provides an interpretation of 

the data, draws conclusions based on the analysis, suggests implications for action, and 

offers recommendations for further research. 

  



22 

CHAPTER II: REVIEW OF THE LITERATURE 

Introduction 

In the early 2000s, employer demands for technology-savvy college graduates, 

coupled with the convenience of at-home Internet access, drove the online education 

movement (Allen & Seaman, 2011; Goldin & Katz, 2018; Hotchkiss & Shiferaw, 2010; 

Saba, 2011).  As a result, the online marketplace became flooded with students as 

universities hastily sought faculty willing and able to create web-based course offerings 

(Deborah, 2006).  This rush to balance the supply and demand deficit fueled a bulk, text-

based approach to online course design (Deborah, 2006; Hartsell & Yuen, 2006; Krovitz, 

2009; Michelich, 2002; Savery, 2005). 

Today’s U.S. online education marketplace includes 973 online accredited 

universities and 67,284 fully online programs with over 9 million student enrollments 

(Accredited Online Colleges, 2018).  While popular among students for their 

convenience and affordability, since their inception, web-based courses have shown 

disproportionately higher dropout and failure rates than traditional ground-based classes 

(Herbert, 2006; Heyman, 2010; Smith, 2010).  These attrition rates are a growing concern 

among chief academic officers with 67% identifying online student retention as a critical 

issue for the future of online higher education (Allen & Seaman, 2013).   

Due to the high level of importance placed on student retention, the breadth of 

research into factors affecting attrition is expansive.  A review of literature, synthesized 

in Appendix A, points to universal factors that may be facilitated through online course 

design and delivery.  Mirroring the conception of the online education movement in the 

1990s was a shift from the traditional lecture approach to the student-centered classroom 
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model (Angelo, 1999).  As these students began enrolling in online courses, their 

expectations of a student-centered experience were met with a text-based, instructor-

centered delivery model (Ke & Chavez, 2013; Northrup, 2001).  This misalignment 

negatively impacted student performance, engagement, and satisfaction in online courses 

and thus adversely affected student retention (Bawa, 2016; Herbert, 2006; Jensen, 2010; 

McMahon, 2013; Schaffhauser, 2009; Smith, 2010).  Interactive Multimedia-Based 

Instructional Design (IMBID) leveraged multimedia technology and applied learning 

theory to generate student-centered online courses that aimed to increase student 

performance, engagement, and satisfaction.    

To better understand the plausible impact of IMBID, a thorough review of 

literature was conducted on the following topics: 

1. a summary of the literature on the historical foundations in online education; 

2. theoretical foundation on educational theories related to increasing student 

engagement, performance, and satisfaction in online higher education 

classrooms; and  

3. a summary of the literature on the role of interactive multimedia-based 

learning activities in online higher education classrooms. 

Historical Perspective: Forms and Drivers of Distance Education  

Education in the United States originated with the one-room schoolhouse.  This 

multi-grade classroom was authentically differentiated and paced to meet the needs of 

students and the community (Kentnor, 2015).  In the late 1800s, the Industrial Revolution 

birthed a factory approach to schooling, known as the Prussian model (Kentnor, 2015).  

In 1892, The National Education Association appointed the Committee of Ten to 
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establish a standard grade-level curriculum model to be used across the country (Ornstein 

& Levine, 1993) and thus the standardized model took flight.  This standards-based 

approach provided an efficient model for educating the masses (Verduin & Clark, 1991). 

“In the decades following the Civil War, the United States emerged as an 

industrial giant” (Kentnor, p. 24, 2015).  Bridges were being built, railways were 

expanding, and America was growing along with the demand for petroleum refining, 

steel manufacturing, and electrical power.  Technological advancements and machinery 

made manual jobs obsolete and created a demand for a newly skilled workforce of 

engineers, machine operators, and financiers (Ornstein & Levine, 1993).  As the desire 

for college degrees grew, so did the familial obligations, financial strain, and geographic 

barriers to attending a traditional university (Verduin & Clark, 1991); thus, distance 

education found renewed traction. 

Distance education, a term dating back to the 1700s, referred to a method of 

instruction whereby students and instructors were physically separated (Kentnor, 2015).  

The goal was to provide educational opportunities to meet the needs of underrepresented 

populations and those without access to traditional education (Kentnor, 2015).  In its 

earliest forms, distance education utilized postal correspondence and later evolved with 

the invention of the radio, television, and the Internet (Roffe, 2004; Verduin & Clark, 

1991).  Today’s version of distance education is known as online education (Allen & 

Seaman, 2011; Shelton & Saltsman, 2005).   

Parcel Post 

 Correspondence courses were the earliest form of distance education in America.  

In this model, students received lessons and exercises through the mail, or some other 
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device, and, upon completion, returned them for evaluation and grading (Kentnor, 2015).  

While it originated in England as early as the 1700s, the Chautauqua Movement of the 

1870s is responsible for its popularity and acceptance for adults in America (Harting & 

Erhal, 2015).   

“Chautauqua” is an Iroquois word meaning “two moccasins tied together” 

(Harting & Erhal, 2015).  The name was fitting as it resembled the shape of the 

Chautauqua Lake, located in southwest New York, where the first educational assembly 

took place, as well as the distance between student and learner tied together by the 

Chautauqua Institution (Kentnor, 2015).  Originated as a training program for Sunday 

school teachers, the Chautauqua University was established in 1883 and expanded to 

include general-education four-year certificate programs through correspondence 

(Harting & Erhal, 2015). 

William Harper Rainey, using Chautauqua University’s model, was the first to 

offer college-level correspondence courses at the University of Chicago (Harting & 

Erhal, 2015; Kentnor, 2015; Online Schools Center, 2018).  By 1893 the university 

offered 350 correspondence courses, enrolling 3,000 students, taught by roughly 125 

instructors (Rumble, 1986).  The Prussian standards-based model impacted the design of 

this new home-based style of learning as well.  In 1915, the National University 

Extension Association formed in an effort to formalize this alternative education model 

(Kentnor, 2015).  As a result, a more systemized approach to correspondence education 

allowed institutions to meet growing demands. 
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Radio  

In 1894, Guglielmo Marconi invented the radio (Kentnor, 2015).  Originally, the 

concept of wireless communications as a competitive technology was met with criticism.  

During World War I, the radio’s widespread military use identified a marketplace.   

In 1919, the University of Wisconsin began WHA, the first federally licensed 

radio station dedicated to educational broadcasting (Engel, 1936).  By the 1920s, 

classrooms across America began incorporating radios into penmanship, accounting, 

history and arithmetic lessons (Harting & Erhal, 2015; Online Schools Center, 2018).  By 

1930, 40% of households reported owning a radio (US Census Bureau, 2016) and over 

170 universities had attained broadcast licenses (Kentnor, 2015). 

Due to the lack of regulation and the increasing popularity of the idea, broadcast 

courses found themselves battling radio interference.  In an attempt to regulate the 

broadcasting industry, Congress established the Federal Radio Commission (United 

States Congress, 1927).  However, by then it was too late.  The regulatory issues, coupled 

with the onset of the Great Depression in 1929, significantly impacted higher education 

and educational radio.  By that time, only 20% of educational radio correspondence 

channels still existed (Kentnor, 2015). 

Television  

Radios were not the only military-influenced technology transforming classroom 

teaching; overhead projectors, initially used for US military training preceding World 

War II, quickly spread to schools (Harting & Erhal, 2015; Verduin & Clark, 1991).  This 

was followed by silent films and films with sound, which leveraged visual and auditory 

media to augment written and spoken instruction.  This movement towards multimodal 
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classroom instruction continued to blossom through the mid-1900s with the incorporation 

of TV in 1939, and headphones for language instruction in the 1950s.   

Television was also leveraged in distance education.  In 1935, the University of 

Iowa began testing television as a medium for delivering course content (Harting & 

Erhal, 2015).  By the late 1950s, 83% of households reported owning a television (US 

Census Bureau, 2016).  In response to this widespread access, the Ohio University, 

University of Iowa, Iowa State University, Kansas State University, the University of 

Michigan, and American University began offering the first televised college courses in 

the US (Harting & Erhal, 2015; Online Schools Center, 2018).  

Fearful of experiencing the same market-saturation issue that had faced broadcast 

radio, educators petitioned the Federal Communications Commission (FCC) to reserve 

television channels for the exclusive use of education.  In 1966, the FCC responded by 

reserving over 600 channels (Kentnor, 2015).  Of the channels reserved, one-third were 

licensed to colleges and universities (US Census Bureau, 2016).  

Despite the access and popularity of college broadcasting networks, the use of 

television to facilitate distance education remained stagnant (Verduin & Clark, 1991).  

The lack of growth was blamed primarily on poor production quality and pedagogy 

(Harting & Erhal, 2015).  This single-modality, teacher-centered approach did not hold 

students’ attention, resulting in low viewership (Harting & Erhal, 2015).  By the mid- to 

late 1970s, the British Broadcasting Company (BBC) began to set a standard for 

American television course developers to follow, but by then the potential for online 

course offerings began to take shape (Verduin & Clark, 1991). 
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Computerized Instruction 

 In 1960, The University of Illinois created an intranet for its students called 

Programmed Logic for Automatic Teaching Operations or PLATO (Kentnor, 2015).  

This system of linked computer terminals allowed students to access course materials and 

listen to recorded lectures.  This program operated on thousands of terminals across the 

globe and would later be used as the conceptual foundation for designing social media 

(Peterson, 2017).   

The intranet cleared a path for acceptance of computing technology in the 

education arena.  In 1964, BASIC was developed at Dartmouth College with the intent of 

teaching computer programming (Online Schools Center, 2018).  By 1967, the first 

mobile learning device, the handheld calculator, was developed by Texas Instruments, 

allowing every student access to computing technology.  Additionally, the 1970s and 80s 

popularized game-based learning with Lemonade Stand, and Oregon Trail allowed 

students to interact with classroom content in ways previously unimaginable (Heick, 

2017).  Accessibility and multimodality were not the only computerized advantages being 

accessed in schools.  In the 1970s, classrooms all over the world began using Scantron 

forms to automatically grade multiple-choice tests and fundamentally change how 

learning was assessed. 

As high-powered computer access, broadband communications, and digital video 

were developed in the 1980s and 1990s, economic inequality hit an all-time high (Harting 

& Erhal, 2015).  The earnings of college graduates rose at a far greater rate than those 

who obtained only a high school diploma (Goldin & Katz, 2018).  Additionally, the 

incomes of “top managers and professionals increased at a much faster rate than did those 
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of ordinary workers” (Goldin & Katz, 2018, p 8).  This shift meant greater demand for 

college degrees and increased affordability. 

The popularity of computer technology was also growing at this time.  This 

progression, coupled with the increase in disposable income and the backing from federal 

and state government distance learning initiatives, created a market for 

telecommunications in education (Harting & Erhal, 2015).  Once introduced, the Apple 

Macintosh computer generated a spike in the computer-to-student ratio, which shot to 1-

92 in the US.  To make way for a seemingly imminent computer-oriented workplace, by 

1985, schools began offering typing and computing courses (US Census Bureau, 1997).  

Laptops were introduced in 1988 and by 2003, all American schools had access to the 

Internet (Davis & Dyckman, 2018). 

As classroom-based technology access grew, so did access to technology at home.  

Per the US Census Bureau 2015 report, computer and Internet access in US homes 

experienced a drastic upturn.  In 1984, 8% of households had a computer, and by 2000, 

that number grew to 51%.  The latest numbers, collected in 2015, reported 87% of 

households owning a computer, laptop, handheld, or other device.  In 1997, the US 

Census Bureau collected data on Internet use indicating that 18% of households used the 

Internet. A decade later, in 2007, this percentage had more than tripled to 62% and later 

increased to 77% in 2015.    

The Online Learning Marketplace 

The advancements in computing solutions and widespread access to the Internet 

generated a plausible, mainstreamed sustainability for online learning in the 21st century.  

Universities and corporations recognized that web-based instruction offered adult 


