University of Central Florida

STARS
Electronic Theses and Dissertations, 20202022

Engagement in Online Math Courses: An Exploration into Success
Rates of Professors Who Use Engagement Tools in Online
Learning
Shauna Rogan
University of Central Florida

Part of the Educational Leadership Commons, Higher Education Administration Commons, and the
Online and Distance Education Commons

Find similar works at: https://stars.library.ucf.edu/etd2020
University of Central Florida Libraries http://library.ucf.edu
This Doctoral Dissertation (Open Access) is brought to you for free and open access by STARS. It has been accepted
for inclusion in Electronic Theses and Dissertations, 2020- by an authorized administrator of STARS. For more
information, please contact STARS@ucf.edu.

STARS Citation
Rogan, Shauna, "Engagement in Online Math Courses: An Exploration into Success Rates of Professors
Who Use Engagement Tools in Online Learning" (2022). Electronic Theses and Dissertations, 2020-. 1085.
https://stars.library.ucf.edu/etd2020/1085

ENGAGEMENT IN ONLINE MATH COURSES: AN EXPLORATION INTO SUCCESS
RATES OF PROFESSORS WHO USE ENGAGEMENT TOOLS IN ONLINE LEARNING

by

SHAUNA ROGAN
B.S. Florida State University, 2001
M.Ed. University of North Florida, 2007

A dissertation submitted in partial fulfillment of the requirements
for the degree of Doctor of Education
in the Department of Educational Leadership and Higher Education
in the College of Community Innovation and Education
at the University of Central Florida
Orlando, Florida

Spring Term
2022

Major Professor: RoSusan Bartee

©2022 Shauna Rogan

ii

ABSTRACT
As more college courses transition to hybrid and fully online models due to Covid-19, the
classroom environment for higher education has changed and will continue to do so (Bonk,
2020). As online learning continues to grow, a challenge of not connecting with the instructor
can be a concern. Success in the online classroom is possible for students who may feel they are
alone in online learning (Holbeck & Hartman, 2018). With the right combination of engagement
tools, student interaction with the curriculum, class, and professor result in a meaningful learning
experience (Holbeck & Hartman, 2018). The history of online education, the challenges of
teaching and learning in an online course as it relates to pass rates, and the tools used for
engagement in online learning that result in success in an online math course will be discussed.
The primary goal of this study is to compare the success rates of students that are taking online
math courses in which professors use engagement tools with those that are in courses where
engagement tools are not used. Another goal of the study is to track the amount of time that
students spend in the course when engagement tools are used as opposed to when engagement
tools are not used.
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CHAPTER ONE: INTRODUCTION
As more college courses transition to hybrid and fully online models due to Covid-19, the
classroom environment for higher education has changed and will continue to do so (Bonk,
2020). As online learning continues to grow, a challenge of not connecting with the instructor
can be a concern. Success in the online classroom is possible for students who may feel they are
alone in online learning (Holbeck & Hartman, 2018). With the right combination of engagement
tools, student interaction with the curriculum, class, and professor result in a meaningful learning
experience (Holbeck & Hartman, 2018).
In the 2020 article, “What is Student Engagement”, student engagement is described as
students not only interacting with the curriculum, but also when they are “fully invested, have a
desire to learn, display a willingness to do the work, and want to gain a rounded understanding of
the topic.” In a traditional, face-to-face classroom (F2F), student engagement does not come
easily (Khan, Egbue, Palkie, & Madden, 2017). As the shift in technology began and more online
options became available, Chickering and Ehrmann (1996), realized that the tools alone do not
do the job, but they are there to assist the professor. The Seven Principles for Good Practices in
Undergraduate Education can act as guidelines for students and teachers to enhance their
teaching and learning (Chickering & Gamson, 1987). Those principles include the following:
1) encouraging contacts between students and faculty; 2) developing reciprocity and cooperation
among students; and 3) using active learning techniques were three of those principles that can
focus on engagement in all modes of instruction.
Engagement in the online environment also refers to the level of “academic challenge,
active and collaborative learning, student-faculty interaction, and enriching education
1

experiences” (Muir, Douglas, & Trimble, 2020, p. 3). Students are more likely to stay engaged in
learning when professors use strategies to give support like participating in online discussions
(Muir, Douglas, & Trimble, 2020). Muir et al., 2019, states that the presence of the instructor,
not peers, is the key to student engagement online.
Contact within the online classroom can occur through office hours offered by a platform
like Zoom or with a phone call. Even when not F2F, the connections are possible. When
developing reciprocity and cooperation among students, offering times for collaboration during
synchronous classes and discussion boards for other times foster a collaborative classroom.
Using active learning techniques that keep students engaged with the content such as group
projects and audio/video technology are things professors can encourage during class time to get
more out of the learning environment.
The tools professors use to keep students engaged can vary from course to course, but the
goal remains for a student to master the content, engage in learning, and pass the course.
Adapting strategies that have been successful with F2F teaching, can be executed virtually
(Glenn, 2018). Engagement and building relationships may be a little different in an online
classroom, but it is possible regardless of the platform of the class.

The Problem Statement
The problem being investigated in this study is how successful an online course where a
professor uses engagement tools can be when compared to a traditional face-to-face course. In
the past few decades, online learning’s popularity in higher education has increased due to the
flexibility and accessibility that it allows for students (Kebritchi, Lipschuetz, & Santiague, 2017,
2

Glenn, 2018). With the advancement of the internet and other technologies, there are more
students in higher education who are learning virtually than ever before. According to the
National Center for Education Statistics, in the Fall of 2018, 35.3% of undergraduates were
taking at least one online course. Although online learning is growing, it is still not a preferred
mode of instruction when compared to face-to-face because of the lack of human interaction (Al
Tawil, 2019). The challenge for professors to keep students engaged in new platforms when they
may not be sitting in front of them in the brick-and-mortar classroom now begins (Glenn, 2018).
Engagement tools used in courses at the k-12 level are often a common discussion for
teachers. In online education, there is a common belief that students will not be engaged in the
content like they would in a face-to-face classroom, however, newer studies are showing that
using tools like discussions can cause students to think critically and have more time to reflect on
their work which leads to higher order thinking (Chen et. al, 2010; Robinson & Hullinger, 2008).
Using tools in the online classroom such as chat, microphone, webcams, and polling options
keep students interacting throughout class.
Although some research show that face-to-face learning is the priority, online learning is
continuing in its popularity (Baber, 2020) and professors will need to use different methods to
maintain engagement and success in the online platforms. Student engagement does not always
occur naturally and is something that the professor and students develop together over time.
The current Covid-19 pandemic resulted in college courses transitioning to fully online
platforms in the Spring semester of 2020. While an online math course may not be a student’s
first mode of instruction, it became a necessity during that time. Components that students could
miss in an online math course are opportunities to discuss how a problem is solved or to receive
3

feedback from the professor and other students in real time (Choi & Walters, 2018). Choi &
Walters (2018) agree that while math can be difficult for many students to understand, regardless
of the modality of the course, there are ways to engage a student through discourse of the
material. Professors can use new learning tools and platforms to keep students engaged and
successful throughout the online course.
Traditional face-to-face classes do offer some benefits such as more interaction between
peers as well as between students and professors (Dilling, Varga, & Mandernach, 2020). This
encompasses both the social and teaching presence of the classroom. The opportunity to be in the
same physical space as another person and interact through both verbal and nonverbal
communication is a characteristic of a traditional classroom that some students prefer. This
interaction leads to connectedness which is defined as the student’s “sense of belonging or
presence, feelings of support, and level of interaction with the instructor” (Gallien & OomenEarly, 2008, p.468).
The CoI framework emphasizes the ideal online learning experience through the
interaction with the learners, professors, and content (Dilling, Varga, & Mandernach, 2020). The
teaching presence will always be important, regardless of the mode of instruction as found in the
2019 study (Courduff, Lee, & Cannaday, 2021). When comparing the teaching, cognitive, and
social presences, the teaching presence was found to be a significant factor in all modalities
(Courduff, Lee, & Cannaday, 2021).
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Table 1 is as follows:
Table 1: Characteristics of a Face-to-Face vs. Online Classroom
Online Classroom

Face-To-Face Classroom

Classroom is “open” 24/7 at convenience of
each individual student and professor.

Classroom is only “open” when scheduled at
a fixed time and place, although professor is
often available outside of class.
Classroom is typically verbal only, without a
record of discussion except through memory
or class notes.
Classroom has high opportunity costs such as
a commute or babysitter.
Classroom is usually professor centered.
Classroom is typically professor talk, with
occasional inputs from students- professor
controls content of classroom and materials.

The classroom discussion is automatically
archived; thus a permanent record is available
to all in the cohort.
Classroom has low opportunity costs, aside
from Internet access and a computer.
Classroom is usually student centered.
Classroom is mostly student and cohort talk,
although the professor is present as well, so
students have influence on content of
classroom materials.
Classroom is experiential and studentdiscussion based, so students discover course
content through discussion.

Course content is “downloaded” from the
professor to the student, and is typically
lecture based. Other materials can be shared,
but the course usually is professor centered
instead of student centered.
Student experience and the sharing of this
Student experience is largely ignored with the
experience in the cohort discussion are used at core of learning being textbook or professor
the core of further learning.
based, in most classes.
Students in the classrooms are active and
Students in the classroom are mostly passive
collaborative.
and noncollaborative, in most classes.
Face-to-face classrooms and online classrooms can provide different learning opportunities as
shown in Table 1 (Berry, 2006). A classroom that is available at any time and has a permanent
record of course content through discussion boards are characteristics that may appeal to students
through an online classroom. On the other hand, F2F courses primarily involves only meeting at
the designated time provided by the school and have more verbal only discussions where
students must take notes from a lecture. Nevertheless, both online and F2F classrooms provide
great opportunities for overall enhanced learner outcomes.
5

Theoretical Framework and Conceptual Perspectives
Using the Community of Inquiry (CoI) framework, this study will explore the
engagement between the social, cognitive, and teaching presence in an online classroom (The
Community of Inquiry). As seen in Figure 1, the CoI framework encourages interaction between
the content, students, and professors with the intersection resulting in the ideal online learning
experience.

Figure 1. The Community of Inquiry Framework

First, the social presence reinforces the need for communication between the student and
professor in an online course so that an exchange of ideas and knowledge can occur (Annand,
2011). Social presence also relates to interaction between peers and encourages collaboration
(Miller, MacLaren, Xu, 2020). It reflects the environmental issues such as the feeling of trust and
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community (Perova-Mello & Pitterson, 2020). Student-to-student interaction encourages the
social presence (Singh & Thurman, 2019). of the CoI model.
Second, the cognitive presence is like the steps of the scientific method where students
will go through the process to develop a deeper understanding of the problem (Perova-Mello &
Pitterson, 2020). This reflects the approach to learning (Perova-Mello & Pitterson, 2020).
Cognitive presence makes the connection between the teacher and peers once more but focuses
on the ability to construct meaning from the activities that occur in class (Miller, MacLaren, Xu,
2020).
Tying all parts of the CoI together to create a community and shared meaning for the
group is the teaching presence (Perova-Mello & Pitterson, 2020). The teaching presence is not
only referring to the instructor teaching, but also setting up the online course to allow students to
interact with the community of learners (Garrison, et. al, 2009).
Garrison, Anderson, and Archer (2000) propose that the cognitive presence follows the
Practical Inquiry Model (PIM). The PIM has four phases:
“1. A triggering event, where a problem is identified for further inquiry; 2. exploration,
where an individual explores the issue; 3. integration, where learners concept meaning
from ideas formed in the exploration phase; and 4. resolution, where students can apply
the new skills and knowledge learned from the previous phases into real-world
application(s)” (Garrison, Anderson, & Archer, 2000).
The Practical Inquiry Model focuses on a triggering event that causes the learner to struggle with
a stimulus (Dempsey & Zhang, 2019). During this first category, something has happened to
cause the learner to want to dig deeper into a problem. Exploration then occurs in attempt to find
7

a solution and integration of those solutions follows in the process (Dempsey & Zhang, 2019).
The second phase of the model may include research into the topic to understand more about the
problem. While researching and learning about the problem, the third category of integrations
occurs. The learner can then bring the ideas together and start to form opinions about the
problem. The final category of the PIM model is resolution of the original stimulus. If the learner
can apply the concept that has been learned, resolution has occurred. This is the goal, although
Archibald, 2013 suggests that this does not happen with every learner. Additionally, as seen in
Figure 2, the four phases of the PIM are a continuous cycle for learning to occur:

Figure 2. The Practical Inquiry Model
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The Purpose Statement
The purpose of this quantitative study is to explore success rates of online math courses
when professors use engagement tools to keep students interacting with the class content. As
more courses become available through different modes of instruction, professors need to adjust
how instruction will occur so that students not only succeed in the course, but also understand
the relevance of the content. A state college in the southeastern United States will be used to
collect data comparing pass rates of face to face, hybrid, and online college algebra courses.

Research Questions
1. Is there a relationship between the mode of instruction in the College Algebra class and
the number of students who pass the course?
2. Is there a relationship between the use of engagement tools offered by a professor in an
online College Algebra class and the success rate of the course?
3. In what ways, if any, does the length of the course (16 weeks vs. 8 weeks) affect the
number of students who successfully complete the online college algebra course?

Significance of the Study
The significance of this study is online learning is growing in higher education due to
technology advancements and the global pandemic (Ali, 2020). As more students choose online
platforms for courses, professors have a unique challenge of engaging students without seeing
them in the F2F classroom. Student engagement is not only defined as students interacting with
9

the curriculum, but also when they are “fully invested, have a desire to learn, display a
willingness to do the work, and want to gain a rounded understanding of the topic” (What is
Student Engagement, 2020). The tools used to keep students interacting with the course,
professor, and each other can vary, but the goal of having students successfully complete the
course is the same. When professors use engagement tools in an online math class, students can
connect the math they are learning to real world tasks and not just note taking and tests.
The content, professors, students, and technology are not the same today as they were in 1636
when Harvard was founded (Christensen & Eyring, 2011).
In the traditional, face-to-face classroom environment, professors know how they will
interact with students and how they will teach the content. In contrast, most are not as
experienced in teaching an online course and may struggle with finding what platforms and tools
to use to teach the same content. Many teachers may try to apply a “one size fits all approach”, if
they are not familiar with the tools necessary for online teaching (Gillet-Swan, 2017). In
addition, teaching an online course requires competency in technology and a willingness to try
new things. With higher dropout rates and fewer number of students successfully completing the
online courses (Kebritchi, Lipschuetz, & Santigue, 2017), research is needed to investigate if
student engagement affects success in an online math course. While there is no exact method for
teaching online math courses yet, this study will explore how professors can have student
success with this newer type of teaching and learning.
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Limitations
The study has the following limitations:
1. The data will only be collected in one state and at one state college.
2. Student data will be available over several semesters, however the survey that the
professors complete will only be over one semester.

Delimitations
The delimitations imposed by the researcher in the study were decided upon based on
collecting data only from professors teaching online college algebra. Other findings could
have been determined if more than one math course were used. The study will only focus on
the professors making engagement tools available in their classes but does not ask for the
student’s opinions or feedback on these tools to see if they feel that they do make a
difference. Pass rates, a professor survey, and time spent in the course will be the only data
analyzed.

Assumptions
This study included the following assumptions:
1. All professors had the same opportunity for training when transitioning to online
platforms in March 2020.
2. Students had access to the technology needed when transitioning to online platforms
in March 2020.
11

3. Course objectives are the same for face-to face, hybrid, and online students.

Definition of Terms
1. Active learning- A quality of the pupils’ mental experience in which there is active
intellectual involvement in the learning experience characterized by increased insight
(Anthony, 1996; Kyriacou & Marshall, 1989).
2. Asynchronous- Not keeping time together, which refers to students’ ability to access
information, demonstrate what they have learned, and communicate with classmates and
instructors on their own time (schoology.com)
3. Brick-and-mortar (BAM)- Education that occurs at a physical school, as opposed to a
virtual or cyber-school environment (Ballotpedia).
4. Face-to-face (f2f)- An instructional method where course content and learning material
are taught in person to a group of students (Tophat).
5. Hybrid learning- Combines face-to-face classroom instruction with online activities
(What Is Hybrid Learning?, 2021).
6. Learning Management System (LMS)- a software application used to organize and
distribute e-learning materials, assignments, and assessments: track and calculate grades;
and facilitate communication among students and teachers (“learning management
system”, n.d.)
7. Massive Open Online Courses (MOOCs)- a usually free online course open to anyone
and potentially having a huge number of enrolled participants (dictionary.com, 2021)
8. Mode of instruction- Face-to-face, hybrid, or online learning.
12

9. Online learning- A form of distance learning that takes place over the internet.
10. Success- Course average of 60% or higher.
11. Synchronous learning- students learn the same thing at the same time either online or
offline (Heick, 2020)

Organization of the Study
This research study includes five chapters. Chapter One includes the introduction to the
study, problem statement, theoretical framework, purpose statement, research questions,
significance of the study, delimitations, limitations, assumptions, and definition of terms.
Chapter Two is a review of the literature which includes the evolution of online education, tools
for online engagement, and how a feeling of community keeps a student interacting in a class.
Chapter Three describes the methodology used for this research study. It includes the selection of
participants, instrumentation, data collection, and statistical procedures. Chapter Four presents
the findings of the study. Chapter Five provides a summary of the study, a discussion of the
results, and future recommendations.

Summary
As more institutions of higher education embark on the journey of online education, the
ability of the professor to engage students with new platforms will continue to be a concern.
Colleges can reach students through online learning that may not have the opportunity to attend
face-to-face courses due to scheduling, childcare, or location (Los Angeles Business Journal,
2020). Technology combined with flexibility have students embracing non-traditional modes of
13

learning. The challenge that this study will explore is when working in those online learning
environments, can the tools of engagement professors choose keep students involved in their
learning without ever stepping foot in a brick-and-mortar classroom.
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CHAPTER TWO: LITERATURE REVIEW
In this chapter, literature associated with the research questions asked in Chapter One is
examined. The history of online education, the challenges of teaching and learning in an online
course as it relates to pass rates, and the tools used for engagement in online learning that result
in success in an online math course will be discussed.
The chapter begins with the different types of online education. What began as emails
and message boards has now expanded to platforms where professors and students can interact in
real time during a class session. Next, the different platforms used for asynchronous,
synchronous, and flipped classrooms is researched with strengths and weaknesses for these
modes of learning.
Challenges to teaching and learning in an online classroom is the second topic to explore.
Technology is a concern for all involved in online learning. It has the potential to create an
atmosphere conducive to learning when everything is working as it should. At the same time,
when there are struggles with technology, the class can cause smaller numbers of students to
successfully complete an online course. Another concern to examine is how effective the online
classroom can be when compared to other modes of learning.
Next, the tools used for student engagement and if they cause an increase in the amount
of time a student spends in an online math course will be a focus of this chapter. New tools and
platforms have been created with the popularity and need for online learning. These tools such as
Kahoot! and Zoom are just two examples that will be discussed.

15

Lastly, the Community of Inquiry framework will be explored. When studying online
learning, the social, cognitive, and teaching presence work together to produce an engaging
community of learners.

The Different Modalities of Education
Asynchronous Learning
Online education was first used by the Electronic University Network when they offered
their online courses in 1986 and expanded in 1993 when Jones International University became
the first all virtual university (Finkle & Masters, 2014). In the beginning, an online course would
consist of asynchronous learning as professors sent out emails, used message boards, or
recordings of audio and video could be viewed by students (Finkle & Masters, 2014).
Massive Open Online Courses (MOOCs) are one of the earlier forms of online learning
that universities began using as a way for more students to have accessibility (Finkle & Masters,
2014). The first MOOC was offered in 2008, by the University of Manitoba, and it gave 2,200
extra students access to a course through the internet (Kelly, 2014). Although MOOCs can offer
a larger number of students to enroll in courses, the effectiveness of the format has been
questioned due to a smaller number of students who complete and pass the courses (Finkle &
Masters, 2014). The classes are typically free or offered for a small price (Kelly, 2014). Because
of this, the type of student that may be attracted to a MOOC are typically from lower socioeconomic background, and they do not learn best from a class that has little to no interaction with
the professor (Finkle & Masters, 2014). On the other hand, The New York Times quoted Thomas
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L. Friedman, as saying “Nothing has more potential to lift people out of poverty” when referring
to MOOCs (The New York Times).
For students who can earn credit for their MOOCs, laws have been passed in several
states that allow them to be used for transfer credits. In 2013, Florida signed House Bill 7029
into law that gave institutions the ability to approve massive open online courses for credit
(HB7029). With this possibility of transfer credits, students can earn credit and certificates that
would count towards a higher degree (Kelly, 2014). MOOCs give the opportunity for learning
that many would not have the privilege to take if it were not for the accessibility (Kelly, 2014).
A challenge to some students is that with asynchronous learning, professors are not
available in ‘real-time’ (Heick, 2020). Students access the content on their own without live
interaction with the teacher. This does not mean the professor is not available, but it does mean
that waiting for a response is to be expected when taking these courses.
Students are choosing a different type of learning for a reason, but their success depends
on factors that are not the same as when taking face-to-face courses. In asynchronous classes,
those challenges of waiting for a professor’s response or lack of interaction requires students to
take more responsibility for their own learning (Glenn, 2018). Connecting with students through
an asynchronous class does require the professor to put forth more effort in some areas.
Professors can help with this new environment by offering orientation sessions to introduce the
online platform and reminding students that there is a human on the other end there for support
(Glenn, 2018). Higher success rates for asynchronous classes are more of a likely outcome when
the support and human touch is added by the professor (Glenn, 2018).
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Synchronous Learning
Another type of online learning available is synchronous learning. Synchronous learning
occurs when students learn the same thing at the same time. While it can take place both offline
and online, for the purpose of this study, online classes will be considered. In the beginning of
online learning, most were asynchronous courses, but with the expansion of new technology,
more synchronous options are available (Heick, 2020).
There are several benefits to students and professors using a synchronous model for
online learning. One of these benefits is synchronous learning allows the opportunity for all parts
of the CoI model to work together. Using platforms such as Blackboard Collaborate!, Zoom,
Microsoft Teams, and Newrow, all participants can interact in real time and build the learning
community. The combination of online technology as well as an engaging classroom, gives
professors the opportunity for students to become involved in their learning and develop higher
order thinking (Wdowik, 2014).
When students are unable to attend the synchronous class times provided, there are things
the professor can provide to still ensure that they can access what took place (Swan, Danner,
Hawkins, Grant, & Lee, 2020). The option to record a class session and provide the recording
after the class has taken place is an advantage to a synchronous platform. Students may need to
miss classes when unexpected scheduling conflicts come up. Having the ability to see what
happened during class time through a provided recording of the session is a wonderful tool for
students to use if they need to miss a session. Providing office hours and having class discussions
available through a discussion board instead of in the live class are other things that a professor
can provide for a student when they are unable to attend a live session (Swan, Danner, Hawkins,
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Grant, & Lee, 2020). Flexibility is key in any teaching environment and access to so many online
tools make it a possibility for virtual learning.
Additionally, with new technology, students do not have to sit in front of a computer or
physically step inside a classroom for learning. If there is an internet connection and a device to
connect to, learning can occur anywhere (Nieuwouldt, 2020; Glenn, 2018). Interactions in real
time with professors and other students allows a community of learners to be built (Heick, 2020).
Students can interact with each other and the professor through tools such as chat, emoticons,
and microphones in the synchronous classroom (Nieuwouldt, 2020). Another benefit to the
synchronous classes is they can be recorded so that students are able to review information later
if needed. This can assist in studying for exams and extenuating circumstances that may cause a
student to miss the live class.
A possible disadvantage to synchronous learning is student engagement (Heick, 2020).
Without interactions, the goals of having a collaborative learning space are at risk (CharbonneauGowdy, 2017). The students can use webcams, microphones, chat, and emoticons, but may not
be comfortable using these tools at first. There are new dynamics in the online classrooms that
students and professors must learn (Heick, 2020). The synchronous classroom has the
opportunity for more engagement of all members of the learning community through the online
platforms provided, but they need to be used by all.
A Flipped Classroom
Combining asynchronous and synchronous learning, produces a flipped classroom. This
type of blended learning has the benefits of both. Introduced in the early 2000s, the first step for
asynchronous learning occurs when students are introduced to topics through a video (Weng,
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2015). The videos can be from sources already available online but recording your own gives
students an advantage to learning from the professor’s teaching style (Zack, Fuselier, GrahamSquire, Lamb, & O’Hara, 2015, Weng, 2015). In the flipped model, the typical structure of the
classroom flips from the teacher being the “sage on the stage” to the “guide on the side”
(Parslow, 2012). In the flipped classroom, students are first introduced to the topics at home,
typically through videos, and then work on tasks during class which reverses the traditional set
up of a classroom. Students watch the videos on their own including pausing/rewinding when
needed to review the material, resulting in a self-paced atmosphere (Weng, 2015) This allows
more time for students to work on the concepts during synchronous class time when the
professor is available for assistance. Class time is not spent on the instruction aspect because that
already occurred through the video.
Although a flipped model can be beneficial to students, there are some disadvantages to
professors creating the content. Choosing a platform or software to create videos can be a
concern for professors who do not feel like they are proficient in technology. Along with the
platform used to prepare a video for students to watch it also takes additional time for the
professor to plan and record. What would have been spent lecturing students during synchronous
class time instead is used to create, edit, upload, and share with students (Makarem, 2015).
Choice of Learning
With several class modes available, students have a choice as to what type of learning is
going to be best for them. The age, learning style, and motivation level can all be factors when
deciding how to take a class. While Generation Z is classified as those born in 1995 or after, they
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grew up with the internet and technology in their hands. Millennials were born between 1981 and
1994, when the internet was first developed. Generation Z students preferred a hybrid model to
F2F or fully online, while Millennial students preferred online (Yu, 2020). The learning style
preferred is another characteristic a student may use when choosing how they would like to
enroll in a class. Specific class modes may better support whether a student is an auditory, visual,
or kinesthetic learner (Yu, 2020). Although these factors may affect some choice for the learner
when deciding whether a F2F class is a better option than online, each student is different and
must find what learning environment will provide them with the best learning environment (Yu,
2020).
The monetary and time related costs of taking college courses can also be a concern to
students when deciding which mode of learning will be best for them. When attending classes
face-to-face, students who have dependents may need to find someone else to take care of them
during class time which makes the “cost” of taking a class face-to-face too high (Berry, 2018). If
there is an online option for that same class, students can work on the course material when it is
convenient for them and not have to be tied down to only certain days and times of the week.
Work schedules sometimes conflict with when a course is offered and when this happens,
students must choose between taking a class that may be required for their degree or working
their required hours at a job that they need. Having the option to take that class online will
relieve the stress of a student needing to choose between their educational goals and providing
financially (Berry, 2018). With the option of online courses, students are in control of their
learning and when they spend their time in the class material without being restricted by a clock
(Berry, 2018).
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For more than 80% of the 229 students that responded in the qualitative study researching
the online learning experience, students expressed the importance of being in control of not only
when they attend classes but how quickly they can complete their program (Berry, 2018). Online
learning gives them this control. In Learning from the Learners (2018), one student stated,
“General tensions and the pace of life are harder, and there are work and family constraints on
your time. Night classes became more and more difficult to take. I was missing as many classes
as I was attending. It was hopeless. (Student 91, M, 33).
Whether a student chooses asynchronous, synchronous, or a blended learning
environment, the opportunities for engagement should remain flexible. According to Orlando
and Attard (2015), “teaching with technology is not a one size fits all approach as it depends on
the types of technology in use at the time and also the curriculum content being taught” (p. 119).
Allowing various methods of interaction with the learning community and curriculum gives
students choices in how they will engage with each other and the curriculum (Gillet-Swan,
2017).

Challenges of Online Teaching and Learning
While there are many benefits to online learning, both asynchronously and
synchronously, there are some challenges as well. Problems with technology and the
effectiveness of the online classrooms are two examples (Nieuwouldt, 2020). Concerns of faculty
members enlisted to teach online is another challenge to consider.
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Technology
The first concern when discussing the technology required for online learning is the cost
and availability associated with an internet connection and the device that will be used to access
the course. Students and professors must have reliable internet to log into the Learning
Management System (LMS) and the other platforms that may be used for learning activities.
Whether it is due to the price of internet or the location of the learner, they can both create a
challenge to accessing the course material (Fedynich, 2013). Before an online class is
considered, ensuring a stable internet connection must be established to prevent future problems
with the course requirements (Fedynich, 2013).
In addition to the cost of technology, the ability to access the information in the course
can be another challenge. To participate in online learning, students do need some experience
with technology so they can interact with the LMS and the devices (Gillet-Swan, 2017,
Redynich, 2013). When a student does not have as much knowledge in navigating online
platforms, they can feel alone in the process (Gillet-Swan, 2017). Although access and
knowledge of technology is assumed in our digital world, varying levels of competency exist and
the online environment has the potential to be a challenge for not only students, but professors as
well (Gillet-Swan, 2017). The workload associated with new platforms and the fear of change
are some reasons that faculty do not have a desire to teach online (Wingo, Ivankova, & Moss,
2017). Feeling confident in the ability to use the appropriate technology can reduce these
concerns. They do not have to worry about the technology and are able to just teach.
Other technology related obstacles are basics such as typing speed and computer
hardware (Miller, MacLaren, & Xu, 2020). Without access to hardware such as a headset,
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students do not have the opportunity to engage with the other students and professors through
video and audio during synchronous meetings. The lack of technology available causes less
social interaction to occur and students can feel like they are not part of a community (Miller,
MacLaren, & Xu, 2020). These challenges are also reasons why a student may not complete an
online course (Muir, Douglas, & Trimble, 2020). When students need to take an online course,
overcoming technology issues is one of the many challenges.
Effectiveness of Online Classroom
Another challenge of teaching and learning in online classrooms relates to the
effectiveness of the course in an online mode of delivery. The inability to read a student’s facial
expressions and body language during a class can be a limitation as well. Professors must switch
from F2F to online and adjust teaching styles to align with the new classrooms (Kebrictchi,
Lipschuetz, & Santiague, 2017). New knowledge in online platforms and the time it takes to
acquire those is also a concern.
First, in the asynchronous classroom, professors are unable to read body language, but
there may be electronic nonverbal cues (eNVC) that take the place of body language and facial
expression in an online course (Al Tawil, 2019). As students and professors participate in the
online classroom, the opportunity to read each other’s body language or have a question
answered as soon as it is asked, is no longer a possibility (Glenn, 2018). The use of emoticons,
pictures, and response time are all eNVC that occur in asynchronous learning. In online learning,
the need for a supportive learning community is a priority so that relationships can still be
formed, regardless of the mode of instruction (Al Tawil, 2019). The CoI Framework reiterates
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the need for the social and teaching presence that are required for a strong learning community
(Al Tawil, 2019).
Second, setting expectations for engagement and building trust while teaching and
learning asynchronously can occur through ice breakers, different choices for assignments to be
submitted, and timely feedback from professors (Glenn, 2018). The effectiveness of the course
can be dependent on how the content is presented to students, the types of assignments given,
and the human touch factor (Glenn, 2018). While learners can feel isolated during online
learning, professors can remind students that there is a human on the other end of the course by
making themselves available for office hours or live discussion boards. The presence of the
teacher in the CoI Framework, connects the learners to the content and each other.
The satisfaction of the learner in an online environment is an important aspect of the
effectiveness of a class. When students are satisfied with their online learning, this typically
leads to higher levels of motivation to learn the course material and stay involved in the course
(Lee, 2014). Determining what factors lead to a higher satisfaction rate for students is important
to consider when professors are designing and teaching an online class (Lee, 2014). The results
of the study to measure satisfaction levels of students in an online math education course led to
several factors being a concern for students.
The professor’s knowledge of the course (77% of participants strongly agreed) along with
quick response time was important for students (Lee, 2014). One participant stated that “The
professor should demonstrate knowledge about the course content and have the ability to present
the content in a streamlined, intentional manner” (Lee p.8, 2014). Grading and technical
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knowledge of the professor were other factors that students felt were important for them to be
satisfied with their online course.
The effectiveness of an online class also includes factors such as student and professor
choice. Given an option, a student will choose the mode of instruction based on how successful
they will be in the class (Arias, Swinton, & Anderson, 2018). A professor more than likely has a
preferred method for teaching the class too based on their strengths as an instructor (Arias,
Swinton, & Anderson, 2018).
Faculty Concerns
Another factor to consider in the challenges of online teaching is the training a professor
must go through and the time this takes to be proficient in teaching an online course. If a
professor does not know how to set up the course or use the LMS, they will spend more time
trying to manage those items instead of time for their students’ understanding of the course
material. Learning on their own is an option, but institutions must also offer faculty development
and training, so faculty is prepared to deliver course content. For example, the University of
Central Florida offers several courses for faculty development. One course, Essentials of
Webcourses@UCF, is an online training that is self-paced and uses interactive tutorials to
instruct professors on how to use the tools of the LMS (UCF Keep Teaching, 2021).
Stephen Ruth (2018) states that with less than one third of full-time faculty being trained
to teach online courses, there is a shift needed in mindset when it comes to online teaching.
Support is needed from the departments and administration. One concern when teaching online is
the increased amount of time it takes to prepare for the course will take time away from research
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(Ruth, 2018). For full time faculty or those working on tenure, there may be concerns about their
research and course evaluations. Faculty would need to be reassured that when teaching online,
more time will be given for course setup by taking away other obligations during that time (Ruth,
2018). How an online course evaluation compares to a F2F evaluation is another concern.
Allowing faculty a learning curve in course evaluations when first teaching online courses can
ease the worry of the professor (Ruth, 2018).
Teaching an online class does not mean that you just take all the content you would have
used for face-to-face and transfer to the online course. It requires training, planning, and time.
“Teaching online requires a faculty member to think differently about teaching and learning,
learn a host of new technological skills, and engage in ongoing faculty development for design
and development of quality online instruction” (Fish &Wickerman, 2009, p.1).
In summary, current, and new challenges will continue to be a factor in online teaching
and learning. However, with the popularity and ease of working online for students and faculty,
solutions will be discovered so that learning can continue.

Tools of Engagement in Online Math Courses
When teaching online math courses, professors have access to many tools of engagement
to keep students interacting with each other, the course content, and the professor. A few of the
tools that this study will focus on are Kahoot!, Khan Academy, Flipgrid, H5P, and Desire 2
Learn (D2L) as the LMS. These technologies can be used both synchronously and
asynchronously as a method of student engagement.
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Kahoot!
Kahoot! was established in 2013 in Norway with the intention of using game-based
learning in the classroom (Gokbulut, 2020). Their mission “To make learning awesome!” spans
across seven million teachers and hundreds of millions of students and families from around the
world (Kahoot.com). This engaging tool allows users to create a learning game or trivia type
quiz on any topic, then host a live or remote game, and finally allows players to join the Kahoot!
by using the app or web-based version (Kahoot.com). Some benefits to using Kahoot! is
grabbing the attention of the class and immediate feedback of a student’s understanding of class
concepts (Baszuk & Heath, 2020). As an alternative to a lecture and note-taking class, Kahoot!
gives more opportunity for an interactive lesson in an online platform.
In addition to interacting with the course content when participating in a Kahoot!,
students are interacting with each other and the professor. The relationships built through the
synchronous activity, benefits the students and learning community (Bazuk & Heath, 2020).
Through Kahoot!, gamification of the course material leads to increased participation. One factor
in this may be that results are updated throughout the activity and students feel motivated to
participate for the extrinsic reward (Andzik, Gist, Smith, Xu, & Neef, 2019).
Another benefit of Kahoot! for the professor is the ability to track a student’s data based on the
understanding of the concepts covered (Andzik, Gist, Smith, Xu, & Neef, 2019). Downloadable
reports are available after a quiz is given. These reports show which students answered questions
correctly or incorrectly, the percentage correct for individual questions, and an overall score for
each student. This data allows professors to spend more time on specific concepts if students
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need remediation. Table 2, as seen below, lists some of the advantages of using Kahoot! in the
classroom that have been discussed.
Table 2. Advantages of Using Kahoot! in the Classroom (Plump & LaRosa 2017)
Free
Easy for instructors to learn
Simple process for students (no account registration or downloading of application
Compatible with smartphones, tablets, or computers
Real-time results help instructors provide clarification when needed
Music and colors add to student excitement and energy
Increases student engagement
Instructors can download, review, and save student results
Students can take quizzes multiple times
Instructors can create quizzes, discussion questions, or surveys
Instructors can adjust the response time

Student engagement is encouraged through Kahoot! by allowing students to participate in
active learning through gaming technology (Bazuk & Heath, 2020). Learning new vocabulary,
practicing new skills, or reviewing for exams are different ways to use interactive tools such as
Kahoot!. Through the ease of connecting on a smartphone, tablet, or computer, Kahoot! is an
interactive quiz tool filled with benefits for the entire learning community.
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Khan Academy
Another engagement tool that professors can incorporate into their online classes,
regardless of the platform, is Khan Academy. They are a non-profit on a mission to provide
“free, world-class education for anyone, anywhere” (khanacademy.org). With Khan Academy,
professors can differentiate the classroom and students are able to work at their own pace. The
activities available for online course engagement include video tutorials and quizzes with
immediate feedback to check for understanding at the end of lessons. Like Kahoot!, professors
can see real time data and proficiency in concepts (if a class account is set up and students join).
Salman Khan, the creator of Khan Academy, acknowledges how the classroom has
changed because of technology, and promotes a flipped classroom through his videos (Parslow,
2012). When students can complete videos before class, professors can analyze the data to
choose what should be reinforced in the course and differentiate the live sessions (Gray &
Lindstrom, 2019; Chan, O’Connor, Peat, & New England Board of Higher Education, 2016).
Khan Academy also provides an opportunity for students to review and practice outside of class
when there is a topic that may be difficult.
While Khan Academy does not have the synchronous gaming aspect of Kahoot!, students
can be more intrinsically motivated to complete assignments and practice course content. When
they see the connection to what is covered in class, students had more desire to complete the
online lessons and felt they had a better understanding of the material (Gray & Lindstrom, 2019).
There is also an aspect of extrinsic motivation with students working through “levels” with a
system of points, badges, and visuals for topic completion (Gray & Lindstrom, 2019).
Combining the flipped video along with immediate feedback, Khan Academy is an engagement
30

tool to use alongside good teaching and learning habits (Chan, O’Connor, Peat, & New England
Board of Higher Education, 2016).
Flipgrid
To add to the list of free engagement tools, Flipgrid is a “simple, free, and accessible
video discussion experience for PreK to PhD educators, learners, and families” (Flipgrid, 2021).
Flipgrid gives a professor the opportunity to interact with their students and students to interact
with each other, which emphasizes the social presence in the CoI framework. This increased
social aspect of the online discussion allows connections to be made without face-to-face
meetings (Holbeck & Hartman, 2018). After a discussion topic is created, participants can record
themselves responding to the topic through video (Basko & McCabe, 2018). The creator of the
topic then can leave recorded or written feedback as well as allow others to comment and interact
on the discussion. As a synchronous discussion board, Flipgrid is an innovative way to
participate.
In the same way that Khan Academy can differentiate based on a student’s ability in the
content, Flipgrid has the same potential. The content can be adjusted if needed for specific
groups of students and they would just need a different code to access the other topics. In an
online classroom where the community of learners is not seeing each other face to face on a
regular basis, Flipgrid allows personalities and abilities to come through. Flipgrid is an easy to
use and access which makes it an engagement tool that students are more likely to use (Basko &
McCabe, 2018).
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H5P
When looking for engagement tools that are a combination of the previously mentioned,
H5P (short for HTML5 Package) would be the solution. Beginning in 2013 with its first
prototype, H5P has a goal to “enable everyone to create better content faster. We want to
empower everyone to create, share, and reuse interactive content!” (h5p.org/about-the-project).
This creates a platform with the ability to embed into an online course shell and for students to
have one place to access all the information they would need to be successful. It is a plugin that
can also replace old Flash content that was being phased out by the end of 2020 (Introducing
H5P). Another benefit to H5P is the pre-made content for professors to search for concepts that
are being covered and having instant access to the resources.
Furthermore, H5P’s six most popular applications include memory game, interactive
videos, accordion, flashcards, H5P hotspots, and course presentations. When using the memory
game, the author of the game can use pictures and optional text to practice interacting with
course content. With the interactive videos professors can add multiple choice, fill in the blank,
drag and drop, and labeling to a pre-loaded video. Once a student answers the questions, there is
an adaptive component that can lead them to different places in the video. For example, if a
question is missed, the video will direct you to the timestamp of when that topic was answered.
Another way H5P enhances course material is through the accordion feature. A participant of the
course can decide what text they want to view and are able to collapse the other information
when not needed.
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Desire to Learn (D2L)
The LMS chosen by the college can be another factor in student engagement. The ease of
navigation throughout the system makes it possible for students to get to the course material they
need quickly. If the system were not user friendly, that could cause frustration for the users and
result in less time spent in the course completing the necessary assignments. The LMS chosen
for course content needs to be understood by the instructor so that all available tools and
functions can be used to promote a learning community (Carlisle, Carlisle, Ricks, & Mylroie,
2018).
When asked “What features of fully online learning management systems get you
engaged in your learning?”, 75.2% of Generation Z and 77.6% of Millennial students answered
that the course being available any time (Yu, 2020). With the access to the LMS available
wherever there is an internet connection, students can be flexible in their learning about when
and where it occurs (Yu, 2020). Other top answers were working at your own pace and the
availability of multimedia and apps (Yu, 2020). Working at your own pace may appeal to
students who have busy schedules filled with work and home obligations. The option to
complete schoolwork when it is convenient for the learner is an attractive characteristic of online
learning. Access to recorded lessons within the LMS combined with synchronous office hours is
another way multimedia tools can be used within an online classroom (Yu, 2020). The ability to
control when and where learning occurs makes online learning appealing for both Generation Z
and Millennials (Yu, 2020).
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Online Engagement
An active and social classroom keeps students engaged while learning online. As online
learning became more prominent in the late 1990s, the question of how a student can learn in this
new environment was asked (Castellanos-Reyes, 2020). The Community of Inquiry, as an online
engagement framework, was the model that Garrison created as an answer. This focused on the
three areas of social presence, cognitive presence, and teaching presence which overlap to create
an engaging, high quality, online learning experience for students. Further exploring the three
tenants of the framework provides examples of how each piece of the CoI is important both as an
individual component and as they intersect.
Social Presence
When students and teachers are in a F2F classroom, relationships are built through seeing
and interacting with each other daily. Although this may happen differently through the online
learning environment, considering the social presence in the CoI framework, a sense of
community and support can still be formed. Using online discussion boards and cooperative
learning increases participation and motivates students persist in the courses (Basko & McCabe,
2018). Students start to have a sense of belonging that keeps them engaged with each other, the
teacher, and the course material.
There are three categories that Garrison, Anderson, and Archer (2000) have determined
to make up the social presence. The first category is emotional expression. This is where learners
share personal expressions and values. Through emotional expression, individuals begin to feel
more connected to the learning community and feel acceptance (Dempsey & Zhang, 2019). The
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second category is open communication. Open communication in needed due to the possibility of
not understanding someone fully through the online platform (Garrison, Anderson, & Archer,
2000). It can be easy to have a misunderstanding when you are not communicating face to face.
Open communication is based on trust within the group and allows group members to share their
thoughts (Dempsey & Zhang, 2019). Finally, the third category is group cohesion. This
emphasizes the importance of being a group that is committed to one another (Fiock, 2020).
Commitment to the learning goals of the group is another part of group cohesion that encourages
social presence within the community (Dempsey & Zhang, 2019).
Encouraging social presence can occur through personal interactions. Using a student’s
name and pronouns like “we” and “us” have been found to promote a feeling of cohesion
(Carlisle, Carlisle, Ricks, & Mylroie, 2018). In the 2018 article “Is My Instructor a Robot?
Creative Methods for Establishing Social Presence in Online Human Services Education”, it was
found that an instructor’s social presence was promoted through things as simple as using
emoticons, contributing to discussion boards, and answering emails within a desired timeframe.
When not seeing each other face-to-face for a specific class time, these little things encourage a
relationship between the group. Being creative with the LMS provided to use all available tools
through the given platforms can also encourage a feeling of community (Carlisle, Carlisle, Ricks,
& Mylroie, 2018).
Within the online classroom, teachers can include specific tasks and activities to
encourage social presence. Ice breakers that do not have academic requirements have the
potential to allow a student to share some personal preferences with the class and begin to build
trust within the community (MacKinnon, Makos, Wilton, Brett, Malhotra, Avery, & Raman,
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2020). Researchers also found that videos, especially an introduction video for the course,
establishes a relationship with the professor before the class even begins (MacKinnon, Makos,
Wilton, Brett, Malhotra, Avery, & Raman, 2020).
When a relationship between students and teachers is encourages inside and outside the
classroom, the learning outcomes of the students are shown to be strengthened (Gonzalez-Frey,
Garas-York, Kindzierski, & Henry, 2021). The social aspect of an online classroom can grow by
using interactive platforms like Zoom or Blackboard Collaborate which allow the facial
expressions and body language to still be shown (Gonzalez-Frey, Garas-York, Kindzierski, &
Henry, 2021). Professors can still offer opportunities for a social presence in online classrooms
that encourage and promote building relationships.
Teaching Presence
As the use of engagement tools increases in the online course, the teaching presence also
increases (Basko & McCabe, 2018). There is more interaction with students through
synchronous tools and personal feedback which gives students a feeling that they know their
instructor (Basko & McCabe, 2018). Allowing a student to know there is a real person on the
other side of the computer screen by sharing experiences and helps with the connection (Basko
& McCabe, 2018).
When considering the teaching presence, the three components needed are instructional
design and organization, facilitating discourse, and direct instruction. The first component of
instructional design and organization applies to curriculum and setting up the course in the LMS
(Fiock, 2020). The LMS alone can offer many resources for the instructor such as class
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announcements, email, discussion boards, and webinars. Developing the plan for how the
community will communicate and have meaningful discussions, is considered under the design
component (Dempsey & Zhang, 2019). The design of the course typically occurs before the
course begins and while the course is in progress if needed by the community (Preisman, 2014).
Facilitating discourse is the important aspect of the teacher to set the class climate
through routines, expectations, and recognizing students in the discussions (Fiock, 2020).
Through facilitation, community is established. The learners and teachers can interact with each
other and the course material depending on the facilitation of the course (Preisman, 2014).
Lastly, direct instruction is the act of teaching through discussions, lectures, and working
with students on the content (Fiock, 2020). While online learning does have components that are
self-paced and asynchronous, instruction can still play an important role in online learning. The
instructor’s knowledge of the subject area as well as their experience adds to the educational
experience of the learning community (Preisman, 2014). Determining which activities are best
for synchronous or asynchronous is an important step in online course setup.
Garrison (2017) emphasizes that this presence is the teaching presence and not the
teacher presence. All members of the community can be considered part of the teaching
presence, as it is not only the teacher that the community can learn from (Garrison, 2017). It has
been found that the presence of a teacher is not as important as the principles of design,
facilitation, and direction that can be shared by all members of the community (Preisman, 2014).
When comparing a minimal teaching presence and an increased teaching presence in an
online classroom, a few themes emerged in Preisman’s (2014) study. The study indicated that
having a personal connection, hearing the instructor’s voice, and feedback provided were all
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important to students taking the online course. The research questioned whether increased
teaching presence is important in online courses because students enrolled in online learning
typically have reasons such as convenience, flexibility, and anonymity (Preisman, 2014).
Interacting synchronously with an instructor is not a top priority, but feedback and
communication are important (Preisman, 2014). Gonzalez-Frey et al. (2021) recent study also
reiterated the importance of communication and interaction as being a student’s priorities when
participating in an online course. Email and virtual office hours were two methods that students
preferred, with 33% of participants responding that emails that were returned in a timely manner
helped them to be successful (Gonzalez-Frey, Garas-York, Kindzierski, & Henry, 2021).
Setting clear expectations for faculty teaching online ensures that all online courses are
held to the same standard to benefit student outcomes. The results of the Gonzalez-Frey et al.
(2021) study resulted in the following recommendations for future courses that are offered
online:
•

Meet face-to-face (at least remotely) once a week.

•

Respond to emails within 24 hours during the work week.

•

Provide students with a weekly checklist, so they know what they need to
accomplish.

•

Post a rubric for each major assignment so criteria are clear.

•

Provide office hours times when students can connect for questions and allow
students to choose which method they like for office hours- Zoom, email, or
phone call.
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•

Provide meaningful feedback, so students can learn from their assignments. This
includes formative feedback when appropriate.

•

Identify an agenda with posted materials ahead of time, so people have a chance
to get organized before signing on to Zoom meetings.

•

Integrate some sort of community building into each class, such as using breakout
room in Zoom.

•

Set expectations that students and instructors participate with both video and
audio (if possible) during synchronous meetings.

When professors follow guidelines like the recommendations of Gonzalez-Frey et al.
(2021), the structure and process aspect of the teaching presence is reinforced. The climate is set
for high standards such as returning emails within 24 hours during the work week and providing
office hours with a choice of platforms. Students know what to expect from their online course
when there is consistency throughout the institution.
Learning together in a community and focusing on student engagement results in the
concept of metacognition, or “thinking about one’s thinking” (Vaughan & Wah, 2020). This is
higher order thinking. Shared metacognition then occurs when members of the community begin
to both self-regulate and co-regulate through awareness and a strategic action, leading to
awareness and managing of learning as seen in Figure 2 (Vaughan & Wah, 2020).
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Figure 3. Shared Metacognition Construct

In the 2019 study of shared metacognition developing in an online course, the three
factors that were most important to students were course design, facilitation, and direction
(Vaughan & Wah, 2020). These characteristics all are included in the teaching presence of the
CoI. When considering the design of the online course, the participants saw the value in the
teacher taking time to discuss assignments that would be due throughout the semester. In the
completed surveys, they commented how this allows them to not only ask questions, but also
understand the end goals for the course.
Cognitive Presence
The cognitive presence of the CoI framework, focuses on the understanding and
construction of higher levels of thinking which occur together with the social and teaching
presence (Basko & McCabe, 2018). Through an online community, students go through different
stages of metacognition to further their understanding of the learning process (Dempsey &
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Zhang, 2019). Knowledge of cognition, monitoring of cognition, and regulation of cognition are
the three stages the learners will experience (Garrison & Akyol, 2013). Knowledge of cognition
is understanding the learning process, monitoring of cognition involves active reflection of the
learning process, and regulation of cognition is using strategies to lead to meaningful results
during the learning process (Dempsey & Zhang, 2019). As learners navigate through the three
stages, higher levels of thinking and understanding occur.
The Community of Inquiry Framework is a more recent framework that has been
developed to model what is needed to create a positive online learning experience for students
and teachers. When the social, teaching, and cognitive presence interact, the educational
experience that is created for the students is one of higher order thinking and a sense of
community (Fiock, 2020).
Summary
While online learning is a relatively new when compared to the traditional F2F
classroom, the need for this type of learning has grown with the development of new technology.
The Covid-19 pandemic also forced online learning onto all institutions of higher education in
the Spring 2020 term. Taking an online math course may not have been a student’s first choice
but switching modes of learning and exploring new platforms for student engagement was a
good opportunity for professors and students to work in a new learning environment.
Although the technology and platforms available will continue to change as more
developments are made, the goal of the professor to engage students will remain. The different
types of online learning combined with the tools available for student engagement have the
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potential to create an educational experience modeled after the CoI Framework. Considering the
social, teaching, and cognitive presence in the learning community, the intersection leads to
higher order thinking (Flock, 2020).
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CHAPTER THREE: METHODS
Introduction
As stated in Chapter 1, the primary goal of this study is to compare the success rates of
students that are taking online math courses in which professors use engagement tools with those
that are in courses where engagement tools are not used. The study also determines the impact of
the amount of time that students spend in the course when engagement tools are used as opposed
to when engagement tools are not used. The study further determines if there is relationship
between success rates and the mode of instruction as well as whether the length of the online
college algebra course (16 weeks vs. 8 weeks) influences success rates. Thus, this chapter is
divided into several sections describing the research setting and participants in the study.

Research Setting and Participants in the Research Study
Data for this study will be collected at one state college on the east coast of Florida. It
opened in 1957 as one of the state’s first comprehensive colleges. The college now offers more
than one hundred certificate, associate, and bachelor’s degrees. Approximately 28,000 students
are enrolled each year across their six campuses. Additionally, they have been named as one of
the Best Online Bachelor’s Programs in the nation and are ranked number one out of Florida’s
twenty-eight state colleges by U.S. News & World Report.
The mathematics department offers courses beginning at the developmental level to
college level courses that will count towards transfer to a four-year university. Classes are
offered face-to-face, hybrid, and as an online course. During the 2019-2020 school year, 8,090
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dual enrolled and undergraduate students were taking a course through the math department.
College Algebra is open to students during the Fall, Spring, and Summer semesters as face-toface, hybrid (both face-to-face and online), and as a fully online course at the six campuses. The
course is offered as a 16-week course over the entire semester and as an 8-week course.
The population of the group to be studied will be professors who teach an online College
Algebra class. The participants will be the professors who teach an Online College Algebra
course at this southeastern university.

Research Questions and Hypotheses
Listed below are the research questions and hypotheses for the study.
In Research Question 1, the relationship between the mode of instruction in the College Algebra
class and the number of students who pass the course is questioned.
Ho: There is no statistically significant relationship between the mode of instruction in the
College Algebra class and the number of students who pass the course.
Ha: There is a statistically significant relationship between the mode of instruction in the College
Algebra class and the number of students who pass the course.
In Research Question 2, the question of whether the use of engagement tools offered in the
online College Algebra course increases the success rate of the professor’s course is asked.
Ho: There is no statistically significant relationship between the use of engagement tools that are
offered by a professor in an online College Algebra course and the success rates of the course.
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Ha: There is a statistically significant relationship between the use of engagement tools that are
offered by a professor in an online College Algebra course and the success rates of the course.
Research Question 3 questions if the length of the course (16 weeks vs. 8 weeks) will affect the
number of students who successfully complete the online College Algebra course.
Ho: There is no statistically significant relationship between the 16-week course and the 8-week
course in terms of student passing rates.
Ha: There is a statistically significant relationship between the 16-week course and the 8-week
course in terms of student passing rates.

Statistical Measures and Data Analysis
Inferential statistics will be collected using the statistical analysis software, IBM SPSS
Statistics. Inferential statistics can be used when a sample is taken and allows generalizations to
be made for a larger population (Taylor, 2020). Research questions 1 and 2 have nominal values.
A Chi Square test is appropriate when variables can’t be ranked in any order. It can be used to
decide if variables might be related or not, or if there is a statistically significant difference
between the expected and observed frequencies. A Cross-Tab will also be used for questions 1
and 2.
The p-value will be used to reject or fail to reject the hypotheses. The alpha, also denoted
as α, of 0.05 will be used. When a p-value is ≤ α, the variables have a statistically significant
relationship, and the null hypothesis can be rejected. When the p-value is > α, a conclusion that
the variables are associated can’t be made and the result is to fail to reject the null hypothesis.
45

A Pearson r correlation is most appropriate for research question 3 to measure the
association (strength) of a bivariate relationship between two ratio variables (Statistics Solutions,
2021). Given that all variables are continuous, and the hypothesis seek to assess the
relationships, Pearson r correlation is the appropriate bivariate statistic (Field, 2018). Correlation
coefficients, r, vary from 0 (no relationship) to 1 (perfect linear relationship) or -1 (perfect
negative linear relationship). Positive coefficients indicate a direct relationship indicating that as
one variable increases, the other variable also increases. Negative correlation coefficients
indicate an indirect relationship, indicating as one variable increases, the other variable
decreases.
Cohen’s standard will be used to evaluate the correlation coefficient, where 0.10 to 0.29
represents a weak association between the two variables, 0.30 to 0.49 represents a moderate
association, and 0.50 or larger represents a strong association (Field, 2018).

Research Procedures
The first step in the quantitative data collection process will be to obtain the reports from
the Department of Institutional Effectiveness at the state college over a period of 9 semesters, or
3 years. The 2018-2019, 2019-2020, and 2020-2021 reports will be used. Each year the
department issues an Assessment Day Report which includes course assessment data and course
success rates separated by the course, mode of instruction, session (Fall, Spring, or Summer),
race/ethnicity, and the campus where the course was taught. A sample of 10% will be used from
each mode of the course from each semester.
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The second method of data collection will be through an online survey that will be sent
via email to all professors who have taught an online college algebra class between the semesters
of Fall 2018 to Fall 2020. The names of the professors will be requested from the Department of
Mathematics and their emails from the department’s website will be used. First, an introductory
email describing the study that also includes the survey will be sent to the professors
(APPENDIX A). Next, an email will be sent to thank those participants who have taken the
survey at the end of two weeks (APPENDIX B). Lastly, a follow up email will be sent to remind
anyone who has not yet completed the survey after two weeks (APPENDIX C).
To obtain the number of students who have taken the course over either the 16-week or 8week course, the Assessment Day report will be used again.

Issues of Reliability and Validity
Reliability
The reliability of a study depends on how consistent the instrument is being used to
measure the data (Lunenberg & Irby, 2008). A consistent score means the instrument has high
reliability (Lee, 2014). When using SPSS to run specific tests, it will be important to run the data
more than once to make sure the data was entered accurately, and no human errors were made.
Validity
The validity of the study can be affected by how the data is collected. Reports provided
from the college will be one set of data used to answer the research questions. The participants
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completing the online questionnaire can also have an impact on the validity depending on how
much time and thought is put into the survey.

Limitations and Delimitations
Limitations
One limitation of this study is data is included from only one state and at one state
college. If other colleges were part of the research, a larger group of participants could be
studied, and more data could be collected. Another limitation is that the student data will be used
from several semesters, but the survey that professors complete will only be from one semester.
Given that professors could possibly change the courses they are teaching each semester, a
longitudinal study would be needed to collect data from them over several semesters. A final
limitation is that professors that do complete the online questionnaire may choose to not answer
all the provided questions. If all survey questions are not answered, the data set may not be large
enough to include. While the limitations of the study do affect the data that is collected, they are
items to further consider in continued research of the topic.
Delimitations
Delimitations of this study include only collecting data from professors who are teaching
the online mode of the college algebra course. If more than one math course were used, other
findings might have emerged. The student’s input also was not used for the purpose of this study.
Only the feedback of the professors teaching the course and offering engagement tools will be
used as part of the data.
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Conclusion
This chapter described how the research questions will be answered through the
collection and analysis of the data. Over the period of two to three months, data will be collected
from several resources to use during this study. This will provide the data needed to collect,
analyze, and report the findings to answer the research questions related to the success of online
algebra courses compared to traditional face-to-face courses. The results of this study will be
presented in Chapter Four.
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CHAPTER FOUR: DATA ANALYSIS
Introduction
The purpose of this quantitative study is to explore success rates of the professors who
teach online math courses when engagement tools are used to encourage students to interact
more with the class content and the community of learners. The study was completed using data
that is provided each year from a state college and a survey taken by professors who taught an
online college algebra course from the Fall of 2018 to the Fall of 2020. This study used Chisquare test for questions one and three to determine if there is statistical significance between the
mode and lengths of the college algebra course. This chapter will present the results of the data
analysis.

Question One Results
Research question one examined if there is a relationship between the mode of instruction
in the College Algebra class and the number of students who pass the course. Inferential statistics
were used so that a sample of the students who were enrolled in a College Algebra course could
be used to make a prediction about the entire population. Table 3 shows the total enrollment and
the number of students who passed or failed the College Algebra course each semester from the
Fall of 2018 to the Summer of 2021. From the graph, the comparison of Fall, Spring, and
Summer semesters show similar enrollment, but the success rates have shown changes. In the
Fall of 2018, 69.6% of students passed the course, in the Fall of 2020, 71.2% passed, and then a
drop was seen in Fall of 2020 when only 66% of students successfully passed the course.
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Table 3. Success Rates by Semester
Semester

Attempted

Pass

Fail

% of Success

Fall 2018

1072

746

326

69.6%

Spring 2019

975

645

330

66.2%

Summer 2019

379

273

106

72%

Fall 2019

1070

762

308

71.2%

Spring 2020

991

717

274

72.4%

Summer 2020

302

227

75

75.2%

Fall 2020

1150

759

391

66%

Spring 2021

822

521

301

63.4%

Summer 2021

318

232

86

73%
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Figure 4 also shows the data of success rates by semester as a bar graph.

Figure 4. Success Rates by Semester
Analysis
The Chi-square test was used to examine if the mode of instruction impacts how many
students pass the online course. When a sample is used, it can predict what might happen to the
entire population. Ten percent of each mode (hybrid, lecture, and online) were used. As seen in
Table 4, a sample size of 706 participants was used. All responses were valid and there was no
missing data.
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Table 4. Valid Responses for Question One

Table 5 shows the Cross-tab results which breaks down each mode of instruction and
how many students passed or failed from the sample. The expected number is also given. The
expected count is what could be predicted if the null hypothesis is true. This would mean that
there is no relationship between the mode of the instruction and the success rate. Since the Fall of
2018, a sample of the past 9 semesters are shown on Table 6. You can see that the most popular
mode of instruction, with 332 students, was an online course. The least popular was hybrid, with
282 students. A hybrid version of the course was in the middle with 92 students.
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Table 5. Success Rates with Mode of Course

Table 6. Chi-square Results for RQ1

As seen in Table 6, the Chi-square score is 14.467 which gives a p-value of less than
.001. This gives a statistically significant relationship, and the mode of instruction is associated
with how many students pass or fail the College Algebra course. The null hypothesis that there is
no statistically significant relationship between the mode of instruction in the College Algebra
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class and the number of students who pass the course will be rejected. The alternative hypothesis
would be accepted to show there is a statistically significant relationship between the mode of
instruction in the College Algebra class and the number of students who pass the course.

Question Two Results
Research question two explored if there is a relationship between the use of engagement
tools offered by a professor in an online College Algebra class and the success rate of the course.
Fourteen professors completed a survey to answer several questions about teaching an online
College Algebra course. Twenty-five full time faculty members who were listed on the
mathematics department website were sent the survey. Table 7 shows that out of the fourteen
responses, 11 professors did select that they had taught an online College Algebra course at least
once since the Fall of 2018. Three professors selected that they had not taught College Algebra
online during that time frame.
Table 7 also shows how many engagement tools were used while teaching the online
course. The percent of students that passed the course was selected by the professors.
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Table 7. Survey Results
Taught Online
College Algebra

Used Tools?

% of Students that
Pass

No

How Many
Engagement Tools
Were Used?
0

Yes
Yes

Yes

2

70-89%

No

69% or lower

0

Yes

Yes

2

70%-89%

Yes

No

0

70-89%

Yes

Yes

2

70%-89%

Yes

Yes

1

70%-89%

No

0

Yes

Yes

2

90% or higher

Yes

Yes

1

70%-89%

No

0

Yes

Yes

1

70%-89%

Yes

Yes

3

70%-89%

Yes

Yes

4

70%-89%

Analysis
Table 8 show the sample size for the professors who completed the survey and had taught
an online College Algebra course since the Fall of 2018. All responses were valid.
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Table 8. Valid Responses for Question 2

Table 9 shows the Cross-tab results from the fourteen professors that completed a google
survey about the use of engagement tools in their online College Algebra Course. Professors
were asked how many engagement tools were used and what was the pass rate for their courses.
When looking at the 69% or lower success rate, the one professor who fell into that category
answered that they did not use any engagement tools. Most professors responded that their
success rates were between 70%-89%, with 8 responses in this category. The professors with
90% or higher success rates, used two or more engagement tools when teaching their online
course.
Table 9. Success Rates with Engagement Tools
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Table 10. Chi-square Results for RQ 2

Table 10 shows the Chi-square results for research question 2. The Chi-square score is
10.656 which gives a p-value of .222. This p-value is not lower than .05 and does not give a
statistically significant result to show that the use of engagement tools is associated with how
many students pass or fail the College Algebra course. There is not enough evidence to show that
the variables are associated. Failing to reject the null hypothesis there is no statistically
significant relationship between the use of engagement tools that are offered by a professor in an
online College Algebra course and the success rates of the course, is the result of this data.

Question Three Results
Lastly, research question three determined in what ways, if any, does the length of the
course (16 weeks vs. 8 weeks) affect the number of students who successfully complete the
online College Algebra course. Students can enroll in 8-week and 16-week courses during a
semester. “A Term” is at the beginning of the semester and lasts 8 weeks. “B Term” is the
second half of the semester and lasts 8 weeks. The more traditional full-term course is also
offered, and students take 16 weeks to complete the course. Summer courses are offered in a
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6-week shortened term or 12-weeks over the entire summer. Table 11 shows how many students
attempted, passed, and failed the College Algebra course from the Fall 2018 to the Summer of
2021. The number of enrolled students taking A and B term has increased since the Spring of
2020, but the full-term courses have seen a drop in enrollment. The number of students passing
the course, regardless of length, also decreased from the Fall of 2020 to the Summer of 2021.
Table 11. Success Rates by Length of Course
Attempted

Pass

Fail

% Of Success

Fall 18 A Term

48

34

14

71%

Fall 18 B Term

121

80

41

66%

Fall 18 Full Term

903

632

271

70%

Spring 19 A Term

97

75

22

77%

Spring 19 B Term

76

41

35

54%

Spring 19 Full Term

802

529

273

66%

Summer 19

379

273

106

72%

Fall 19 A Term

73

66

7

90%

Fall 19 B Term

126

78

48

62%

Fall 19 Full Term

871

618

253

71%

Spring 20 A Term

162

124

38

77%

Spring 20 B Term

62

48

14

77%

Spring 20 Full Term

767

545

222

71%

Summer 20

302

227

75

75%

Fall 20 A Term

96

42

54

44%

Fall 20 B Term

191

96

95

50%

Fall 20 Full Term

863

621

242

72%

Spring 21 A Tern

130

79

51

61%

Spring 21 B Term

97

61

36

63%

Spring 21 Full Term

595

381

214

64%

Summer 21

318

232

86

73%

Semester
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Analysis
As seen in Figure 5, fewer students choose to take the A and B Term courses for the
College Algebra class. There was an increase however in the Fall 2020 Term for the shorter
classes. This trend continued to the Spring 2021 semester.

Figure 5. Success Rates by Semester and Length of Course
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Table 12. Descriptive Statistics for RQ 3

As seen in Table 12, the mean of the students who enrolled in the College Algebra course
was 337 students across all 21 available options to take the course over 9 semesters. The mean of
students who pass the course is 232 and the mean for failing students is 105.
Table 13. Pearson-Correlation for RQ 3

Table 13 shows that the Pearson Correlation is statistically significant at the 0.01 level for
a 2-tailed test. The Pearson Correlation (r) for students that attempted and passed the course, was
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.997. This shows a positive relationship between the students who took the course and
successfully passed it. The r for students that attempted and failed the course, was .984. This
question would fail to reject the null hypothesis. There is not a statistically significant
relationship between the 16-week course and the 8-week course in terms of student passing rates.

Summary
This study used Chi-square and Pearson Correlations in SPSS to show how engagement
tools used in online College Algebra courses can affect the success rates of those courses. The
modes of instruction and the length of a course was also examined. The data analysis did show a
statistically significance to the mode of a course and the length of the course. The data analysis
did not show any significance between the use of engagement tools as a predictor of success.
Chapter five will include a summary, discussion, conclusion, implications of the study, and any
recommendations for future survey.
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CHAPTER FIVE: SUMMARY, DISCUSSION, AND CONCLUSION
Introduction
This quantitative study explored the relationship between professors using engagement
tools in an online College Algebra course and the success rates of those courses. In the previous
chapter, the data is presented, and the results are analyzed. This chapter includes the summary of
the study, conclusion, implications of the study, and recommendations for future research. The
Community of Inquiry framework is reviewed with the results.

Summary of the Study
This study began with the purpose of researching the success rates of professors when
engagement tools are used while teaching an online College Algebra course. It compared the
success rates of the different modes of the course: hybrid, lecture, and online. The study also
analyzed the length of the course to determine if this could be a factor in the success rates.
Learning how to keep a student engaged with the course content and other members of the
community is important in higher education today as more courses become available in an online
format.
The Community of Inquiry Framework includes the social, teaching, and cognitive
presence when describing the guidelines needed for the ideal learning community to occur. Each
research question was based on one or more of these factors.
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Discussion of Research Questions
Research Question One
The Community of Inquiry framework emphasizes the importance of engagement
through the social, teaching, and cognitive presence. The teaching presence was the basis of
research question one: Is there a relationship between the mode of instruction in the College
Algebra class and the number of students who pass the course? In chapter two, the literature
review discussed the different modes of a classroom that are used to teach today. Because
students have a choice for which method they will enroll in a course, making a connection is
important no matter what the platform is being used to present the course. This study first
explored success rates of hybrid, lecture, and online modes over a period of 9 semesters from the
Fall of 2018 to the Fall of 2021. The Chi-square results did support the relationship between the
mode of instruction and the success rates. In this study, the mode of instruction did have a
statistically significant relationship to the success rate of the College Algebra course.
Teaching presence does not include just the time an instructor is presenting course
material in real time to the class. In an online environment, it also includes the design of the
course as well as what is done to support a sense of community (Fiock, Maeda, & Richardson,
2021). When the teaching presence promotes a community of learners, students are more likely
to feel connected and stay engaged in the discussions (Fiock, Maeda, & Richardson, 2021).
Regardless of the mode of instruction, professors do have an important role in how the course is
presented to the learners. This study did find a significance in the mode of instruction and the
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success rate, and this reinforces that building a community in the online and face-to-face
classroom begins with the professor.
Research Question Two
Research question two asked: Is there a relationship between the use of engagement tools
offered by a professor in an online College Algebra class and the success rate of the course? The
foundation for this question was all three components of the Community of Inquiry framework.
The social, teaching, and cognitive presence are all factors when finding the answer to this
question. In the literature review, the importance of the social presence was established.
Engagement tools used for icebreakers and introductions build the social presence from the
beginning of the course and are needed to start the feeling of community (Adams & Jeter, 2021).
Teaching presence involves the instructor choosing activities that will encourage intentional
interactions and provide timely feedback on those activities (Adams & Jeter, 2021). Lastly, the
cognitive presence is also supported as students make the connections between the activities they
are participating in for class and how they can apply this to their futures (Adams & Jeter, 2021).
These three components of the Community of Inquiry overlap when they pertain to the
success rate of the course. All three need to be present for the ideal educational experience to
take place. The results of the survey, completed by fourteen professors who taught College
Algebra online from Fall 2018 to the Summer of 2021, did not show a statistically significant
relationship for the use of engagement tools and the success rate of the course at this time.
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Research Question Three
Research question three was supported by the teaching presence of the CoI framework.
Answering the question: In what ways, if any, does the length of the course (16 weeks vs. 8
weeks) affect the number of students who successfully complete the online College Algebra
course? is focused on how the instructor is using the time that they need to cover the course
requirements. The College Algebra course is offered as an accelerated 8-week course to allow
students to complete prerequisites within one semester and move into required courses for their
majors. It is also offered in a traditional 16-week course that lasts the entire semester. The
instructor plays an important role in setting the tone and expectation of the community,
especially when it is a shortened course (Ferguson & DeFelice, 2010). Using strategies other
than lecture, when a course is in a condensed time frame keeps students engaged and focused
(Ferguson & DeFelice, 2010).
The data did show that there was an increase however in the Fall 2020 Term for the
shorter classes. This trend continued to the Spring 2021 semester. The result of all courses
moving to an online format, due to the pandemic, may have influenced students to take the
course over a shorter period so that it would be completed faster. Students who would not have
selected an online course during a normal semester, could have preferred to take the shorter
course to spend less time in the online environment. There was a significant relationship between
the variables to indicate that the length of a course can affect the success rates.
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Implications of the Study
As more students choose to take online courses because of factors such as the pandemic
or convenience of technology, professors will continue to learn new ways to use engagement
tools to increase success. If there is a positive relationship between how a professor engages the
learning community and the success rate of that course, others can learn from these techniques to
improve student learning in all courses, not just math. The three presences of the Community of
Inquiry framework emphasize the need for all members of the learning community to interact
which leads to the ideal online learning environment.
Broad Impact for Higher Education Professionals
This study has several implications that can affect future pedagogy and expectations for
online math courses. The mode of instruction was found to be a significant variable in success
rates of an online College Algebra course. As technology advances and the pandemic continues
to impact policies and procedures, the most cost effective and successful methods should be
used. This will lead to more courses being offered as hybrid and online.
The impact of more courses offered in an online format will affect training needed for
professors teaching the courses. New platforms will continue to be discovered and making
choices as to what is best for the learning community is a factor to consider moving forward. It is
important to continue research to determine best practices that can benefit all stakeholders.
Impact for State College
The local state college where data was collected can use the information provided to
make changes if necessary to current policies and procedures for professors who teach online.
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Online courses have been offered since 1998 and the college already has a Division of Online
Studies, but this department has been expanding the past few years due to the pandemic. They
offer training and professional development for faculty that teach in the different modalities.
Training topics range from basics of Office 365 to more in depth engagement tools like H5P.
As professors become more comfortable with new platforms of online courses, students
will benefit. The use of engagement tools to continue to build the community of learners is
something that can continue to be implemented.

Recommendations
This goal of this study was to explore if there is a statistically significant relationship
between a professor’s use of engagement tools in an online College Algebra course and the
success rate of that course. This was analyzed through the mode of instruction, use of
engagement tools, and the length of a course. The results of the data did not show a significant
relationship in reference to the engagement tools, but with a few recommendations, the
importance of this study continues to be relevant.
Future research should focus on more than one state college so that best practices for
teaching online courses could be analyzed. An online community of learners, as described in the
Community of Inquiry framework, is continuing to gain popularity. The connection between
students, faculty, and content should continue to be researched so that all stakeholders benefit
across all state colleges.
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While this study only collected data about online College Algebra, moving forward, other
courses could also be considered. Comparisons could then be made between the level of the math
course and if higher achieving students are more motivated to engage and be successful in their
classes. A larger sample size for the survey the professors completed would also improve the
study. The survey was sent to 25 full time faculty members in the mathematics department.
Fourteen responses were collected. Student input could also be considered in the future. While
this study only collected survey responses from the professors, students are part of the learning
community as well. The CoI survey could be built into the online course using one of the many
engagement tools that were reviewed in Chapter Two.
Some data could not be collected due to the lack of access from the department. Meeting
with the department before data collection begins to ensure access to the data would be
recommended. In the future, the number of hours a student spends in a course could also be
analyzed to see if there is a relationship between how much time a student spends in the course
when a professor uses engagement tools in an online course and when they are not used. This
time would also be analyzed to see if the more time spent in a course with engagement tools
results in a higher rate of success.

Conclusion
The findings of this study reinforce the importance of a teacher’s presence when teaching
online courses. The use of engagement tools in online math courses is one factor to consider for
all members of the learning community to be involved in the learning process. Engagement tools
can increase connections within the learning community, reinforce course concepts, and be
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entertaining. While new methods of teaching and learning will continue to be discovered, online
learning is one of those methods that is gaining in popularity.
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APPENDIX A: UCF IRB APPROVAL LETTER
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APPENDIX B: FIRST EMAIL
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Subject: Dissertation Study on Online College Algebra Course
Dear Professor,
I am currently working on my dissertation at the University of Central Florida with
Dr. RoSusan Bartee as my advisor. My study is collecting data from professors who have taught
College Algebra online since the Fall of 2018. More specifically, my interest is in those
professors who use engagement tools in addition to the course content given. My purpose is to
compare the success rates of professors who do use additional tools compared to those who do
not.
Please click the link below to participate in this study.
Engagement Tools in Online College Algebra Course Survey
Thank you for your time. Please reach out to me with any additional questions you may have.
Sincerely,

Shauna Rogan
Shauna.rogan@knights.ucf.edu
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APPENDIX C- THANK YOU EMAIL
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Subject: Thank you for your participation in my study.
Dear Professor,
Thank you for your time in completing the survey that was sent out to collect data on professors
who use engagement tools in their online College Algebra course. I know you are busy as the
semester is coming to an end and I appreciate you taking the time to assist me with collecting my
data.
Please do not hesitate to reach out with any questions you may have in the future.
Sincerely,

Shauna Rogan
Shauna.rogan@knights.ucf.edu
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APPENDIX D- FOLLOW UP EMAIL
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Subject: Follow up for Dissertation Study on Online College Algebra Course
Dear Professor,
Two weeks ago, I sent you a questionnaire asking about the engagement tools that you use in
when teaching your online College Algebra course. As of right now, I have not received your
response.
Participants that have returned their questionnaire have brought up some valid concerns and I
would like to give you the opportunity to share your voice in this subject as well. Please click on
the link below to complete the survey.
Engagement Tools in Online College Algebra Course Survey
Thank you again for your consideration in completing this questionnaire that will provide data on
the important topic of engagement tools in an online math course.
Sincerely,

Shauna Rogan
Shauna.rogan@knights.ucf.edu
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