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Synchronous Methodologies 

 

 

 

 

By 

Matthew Edward Worland 

Doctor of Education in Educational Leadership 

 

 

 To date, there is a lack of research comparing student engagement with 

asynchronous and synchronous online educational tools. A research-based comparison of 

asynchronous vs. synchronous tool use in online teaching environments merits an 

examination to determine which type of tool use is preferred for engaging students in 

course content. To fill the research gap, this dissertation study developed an Online 

Teaching Tools Engagement Framework featuring five indicators: a) Active Learning, b) 

Attention, c) Attitude, d) Collaboration with Peers, and e) Faculty Interaction to facilitate 

this examination of student engagement. Next, a survey was designed to test six specific 

online tools, three from each communication category. Using this framework and the 

online tools, three research questions related to tool use were developed and answered. 

The Online Teaching Tools Engagement Survey was made available to ten university 
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classes posing three questions associated with each of the five indicators for each of the 

six tools, thus, providing 90 data points. A repeated measures ANOVA followed by a 

Bonferroni post-hoc test was conducted to find significant differences on each indicator 

as well as to measure an overall engagement score. A paired-samples t-test was also 

utilized to determine if there was a statistically significant difference between the two 

communication categories. Of the tested tools, email was regarded as the most engaging 

by the participants in a majority of indicators. Virtual classrooms were rated poorly by 

participants as the least frequently used tool. Audio/video conferencing performed poorly 

in the Faculty Interaction indicator, as did all tools in the Collaboration with Peers 

indicator. Recommendations for improving online instructional environments are 

provided to promote more faculty training in using online student engagement tools and 

for further developing tools to make online education less of a solo pursuit. 
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Chapter 1 

One of the most powerful drivers of student success is engagement with course 

content, whether it is face-to-face (Chickering & Gamson, 1987; Kuh, 2001b) or in online 

settings (Chickering & Ehrmann, 1996; Liard & Kuh, 2005). While researchers have 

examined the importance of engagement in face-to-face classroom settings, less is known 

about its impact in online education and, more specifically, when using the tools provided 

for an online classroom environment. Because of this, there is a dearth of information 

regarding the potentially differential experiences of students who engage with tools that 

either encourage asynchronous communication, where students and instructors are not 

online at the same time, and those that utilize synchronous communication methods, 

where students and instructors must be online at the same time. This dissertation 

examines the perceived student engagement these asynchronous and synchronous tools 

may achieve according to a newly developed framework for student engagement with 

tools in online education, the Online Teaching Tools Engagement Framework.  

Student engagement became an area of concern about twenty years ago when it 

was realized that students who were better connected to the material being studied or 

more involved on campus generally had better outcomes than those who did not (Hu & 

McCormick, 2012). Some theories and frameworks of engagement, such as Pike and 

Kuh’s (2005), have since arisen to try and ascertain which aspects matter most and how 

they affect various student outcomes. As technology has been adapted for the classroom, 

more avenues of engagement are being opened up, giving students a variety of 

opportunities to interact with the material they are learning in ways that were not possible 

before now. It is important to learn more about these specific aspects of online education, 
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breaking it down to component parts and exposing the influence that they have on student 

learning and engagement. 

Narrowing the focus down to the specific tools used in these online courses will 

allow for more clarity in which aspects of the online experience students feel the most 

comfortable and engaged with, and which ones leave them feeling alienated and lost. 

Researchers and instructors are only now starting to understand online classes as a whole, 

let alone the specific areas of engagement contained therein. Online student engagement 

can be affected by any number of variables, though a common one is having a problem 

with the technology used to interface with the class. Complaints arise when students have 

technical issues with their computers or internet service, and students who feel 

uncomfortable with the online environment will often describe themselves as “lost” (El 

Mansour & Mupinga, 2007). Learning more about the tools available to online education 

will help identify these areas of connection and disconnection with students. 

Most tools being utilized in online education fall under the classification of 

asynchronous. Some examples of tools in this category are email, message boards, blogs, 

wikis, podcasts, e-portfolios, and lecture capture, all of which can be sent or posted 

online and then perused at a later time by the recipient. These technologies form the 

backbone of online education at the moment, often provided by the institution either in 

standalone format, like email, or as part of a learning management system, such as the 

message board functionality included in products such as Moodle or any of the dozens of 

other implementations. Studies on these tools as they relate to student engagement are 

rare, though they do exist and are generally focused on very specific instances, such as 
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Bowen, Farmer, and Arsenault’s (2012) examination of anonymous message boards or 

Nakamaru’s (2012) examination of wikis in a remedial ESL writing course. 

A smaller group of tools that can be utilized in online education are classified as 

synchronous. Some examples of tools in this category are chat, video and audio 

conferencing, and virtual classrooms. These tools are less popular than the asynchronous 

ones because they sacrifice one of the primary allures of online education: schedule 

flexibility. Having the instructors and students online at the same time requires that a 

meeting timeframe have been set up ahead of time and that everyone is available then. 

These tools can be accessed via standalone applications like Skype, which are not 

generally provided by the institution, or integrated into the learning management system, 

like the chat functionality in Moodle or similar products. There are a few studies relating 

these tools and engagement as well, though they tend to illustrate the many challenges 

with the medium (Liaw, 2008; McBrien, Jones, & Rui, 2009). 

Table 1.1 

Asynchronous and Synchronous Online Tool Exemplars 

Asynchronous Tools  Synchronous Tools  

Blog 

E-Portfolio 

Email 

Message Board 

Podcast and Lecture Capture 

Wiki 

Audio and Video Conferencing 

Chat 

Virtual Classrooms 

 

In order to determine the differences in student engagement among these tools, it 

was necessary to construct a framework to measure several dimensions of engagement as 
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there is not currently one in existence which takes into account these tools in the online 

environment. There are, however, several models that measure engagement in face-to-

face classes, and a combination of two of them will be used as a foundation for this 

framework. Through an examination of the engagement and online education literature, 

and by adapting aspects of these successful models of student engagement, five indicators 

come to the fore: Active Learning, Attention, Attitude, Collaboration with Peers, and 

Faculty Interaction. By understanding how each of these online education tools performs 

in these five areas, knowledge can be attained as to which tools are better capable of 

engaging students. Further, comparisons can be made between the two major classes of 

tools, asynchronous and synchronous, and a determination can be made as to whether one 

type or another may have an advantage when it comes to engaging students. 

With the development of online education in the past fifteen years, it has become 

increasingly important to determine how a student can best engage with instructors and 

classmates with whom they can no longer interact with face-to-face. This is necessary 

because face-to-face classes have an inherent advantage in that they can foster better 

bonds among students and allow for learning complex materials more easily through 

collaboration (Wuensch, Aziz, Ozan, Kishore, & Tabrizi, 2008). The feedback loop that 

is easy to establish in face-to-face classes must be replicated in the online space, which is 

a challenge considering the fact that asynchronous tools are currently favored in that 

environment. An examination of these online tools can provide a better understanding of 

which tools enhance the feedback loop. 

When dealing with online education, four types of interaction have been found: a) 

learner-content, b) learner-instructor, c) learner-learner, and d) learner-interface, with all 
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four being important to student engagement (Thurmond & Wambach, 2004). The only 

mechanisms that can drive these four interactions are provided through the tools used in 

online education. While asynchronous and synchronous tools are both necessary to 

conducting successful classes online, it is possible that the balance between the two needs 

to be checked to ensure they are in proper proportion to their ability to engage the student 

populace. Online education is in a fairly early stage of development when viewed from a 

historical perspective, so there is still time to examine the assumptions which form the 

foundation and determine if they are in need of change. 

Problem Statement 

 While much research has been done on various aspects of student engagement in 

face-to-face environments (Bunce, Flens, & Neiles, 2010; Fredricks, Blumenfeld, & 

Alison, 2004; Hu & McCormick, 2012; Kuh, 2001a) and even some involving online 

courses (Chen, Lambert, & Guidry, 2010; Robinson & Hullinger, 2008), the tools that are 

used in online education have rarely been examined to see how students are engaged 

while using them. To date, no work has been done to compare synchronous or 

asynchronous tools in terms of student engagement. Since asynchronous tools are the 

dominant mechanisms being used in online courses at the present time, it is vital to know 

whether or not they are best for engagement, and if engagement could be increased with 

the implementation of more synchronous tools in the online environment. 

Purpose 

 It is important to understand the nature of student engagement in online 

education, and particularly how the individual pieces of the students’ interaction with the 
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online world, the tools involved, affect it. The purpose of this study is to determine if 

there is a difference in student engagement with online education when using 

asynchronous or synchronous tools and to discover if there is an ideal combination of 

tools that is best at engaging undergraduate students at California State University, 

Northridge. The independent variables involved are specifically selected online education 

tools, which will be categorized as asynchronous or synchronous. The dependent variable 

will be defined as student engagement with the online tools, which will be constructed 

from several areas that have been shown to have an effect on students’ interest in the 

material presented, using the indicators of Active Learning, Attention, Attitude, 

Collaboration with Peers, and Faculty Interaction. Some potential confounding variables 

to be controlled for are faculty comfort and engagement with the online tools and the 

student’s previous familiarity with technology.   

Research Questions 

 The following questions are of interest for this study: 

1. Using the Online Teaching Tools Engagement Framework, what are the 

differences among the selected online tools and their effect on each indicator of 

the framework? 

2. Using the Online Teaching Tools Engagement Framework, what are the 

differences among the selected online tools and their effect on overall student 

engagement? 
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3. Using the Online Teaching Tools Engagement Framework, what is the difference 

between the categories of asynchronous and synchronous tools and their effect on 

overall student engagement?  

Building an Engagement Framework 

 To properly evaluate these research questions there must first be an understanding 

of what student engagement entails. This is somewhat of a challenge, as engagement 

tends to be an ephemeral thing which there is some difficulty in measuring. In the last 25 

years, work has been done on operationalizing engagement, determining what it looks 

like, and how it fits into the understanding of students and their outcomes, persistence, 

and satisfaction. For the purposes of this project, student engagement with online tools 

will be defined as activities that a) promote active learning, b) keep the attention of 

students, c) evoke a positive attitude from students, d) allow for collaboration with peers, 

and e) allow for interaction with instructors. To support this definition, the Online 

Teaching Tools Engagement Framework has been developed from a fusion of the face-to-

face engagement concepts behind the National Survey on Student Engagement and the 

ARCS model proposed by Keller (1983).  

Foundational Face-to-Face Models 

 When examining the idea of student engagement, it is crucial to take into account 

the major studies in the area and, in particular, take note of the influence they can have on 

any related endeavors. One of the foremost measurements developed for student 

engagement is the National Survey on Student Engagement (NSSE), which has been 

administered every year since 2000. The NSSE has identified four themes of engagement, 
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which are constructed from ten indicators that have been gleaned from the survey results 

(NSSE Engagement Indicators, n.d.). The four themes, as currently constructed, are: a) 

academic challenge, b) learning with peers, c) experiences with faculty, and d) campus 

environment. These themes and indicators have been validated by Kuh (2001b), however, 

and so using them when creating the areas of focus in this framework provides some 

validity and support. The items on the NSSE itself have more to do with general student 

engagement rather than direct interaction with online tools, so using the survey directly 

would not provide the information necessary for that type of student engagement. 

Another model used for student engagement arose from the field of instructional 

design, Keller’s (1983) ARCS model. The acronym stands for Attention, Relevance, 

Confidence, and Satisfaction. These areas were chosen to help students put more effort 

into their classes, and this required that the student both place importance on the activity 

being performed and believe that they can succeed at the activity. Keller (1987) then 

developed the Instructional Materials Motivation Survey (IMMS) to assess face-to-face 

courses according to the ARCS model. Work with the model has proceeded since then, 

including an early application to web pages in the form of the Website Motivational 

Analysis Checklist (Small, 1997) which attempted to apply the ARCS principles to how 

engaging websites were. Several studies attempted to validate the IMMS working with 

technology and online environments but found that the survey either over-represented 

certain constructs like attitude (Huang, Huang, Diefes-Dux, & Imbrie, 2006), could be 

further reduced (Loorbach, Peters, Karreman, & Steehouder, 2015), or only generally 

supported the validity of the survey (Cook, Beckman, Thomas, & Warren, 2009). As 
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such, directly using the IMMS questions to evaluate the ARCS principles with online 

tools is not recommended. 

An Online Teaching Tools Engagement Framework 

 With two interesting face-to-face engagement models in the NSSE themes and the 

ARCS model whose surveys do not work for online tools, there is an opportunity to 

combine the models into a single framework and test multiple aspects of engagement at 

once. When measuring a fluid concept like student engagement, it is important to have a 

framework that captures as many nuances as possible. To do so, the three themes from 

the NSSE and three strategy components from the ARCS model that best relate to online 

engagement have been selected to be the basis for the five indicators in the Online 

Teaching Tools Engagement Framework. The indicators important to student engagement 

proposed by this framework are: a) Active Learning, based on the NSSE theme of 

Academic Challenge, b) Attention, based on the ARCS component of the same name, c) 

Attitude, based on the ARCS components of Confidence and Satisfaction, d) 

Collaboration with Peers, based on the NSSE theme of Learning with Peers, and e) 

Faculty Interaction, based on the NSSE theme of Experiences with Faculty.  The NSSE 

theme of Campus Environment does not map to online education so it was excluded. A 

possible reinterpretation of this theme for future study might deal with different schools 

having a better infrastructure or implementation of tools for online classes. The ARCS 

component of Relevance, with subcomponents of goal orientation, motive matching, and 

familiarity, is related to the presentation of material by the instructor rather than the tool 

being used, thus it was excluded, though it might be of interest to include in future 

studies.  
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 Active Learning. As one of the central tenants of Chickering and Gamson’s 

(1987) original principles of good practice for education which were later adopted for 

student engagement, active learning covers a wide variety of activities where students are 

better able to analyze and review course material through participation in the learning 

process. This approach is reflected in the four engagement indicators that make up the 

Academic Challenge theme of the NSSE, especially the learning strategies indicator. This 

indicator deals with how students approach and analyze the material in their courses, 

including identifying key information and reviewing course materials, both of which need 

to be done using the online education tools and need to be evaluated (NSSE Engagement 

Indicators, n.d.). The Active Learning name was selected to emphasize the connection 

back to Chickering and Gamson’s (1987) original work, though it could have been named 

after any of the other NSSE areas as well. This indicator was chosen to highlight the 

effect that online education tools might have in encouraging active participation with the 

material in online courses. 

 Attention. Engaging students means holding their attention in an environment 

filled with distractions, or even the opportunity of entirely abandoning online classwork 

for other pursuits. Attention is the ease with which the tool being examined gives the 

student the ability to focus on the material at hand. The ARCS model features attention as 

one of its components, and provides three subcomponents to assist in gaining students’ 

attention: 1) perceptual arousal, or introducing uncertainty that needs to be resolved, 2) 

inquiry arousal, or providing a question or problem to solve, and 3) variability, or 

providing different ways to accomplish tasks (Keller, 1983). Evaluating how the 

asynchronous and synchronous tools approach these subcomponents will help determine 
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which ones are more engaging and effective. This component was chosen to highlight the 

need for tools which can hold students’ attention in the face of many activities which can 

pull them away from online learning. 

 Attitude. When dealing with specific online education tools, as this framework is, 

there must also be an accounting for whether or not the participant finds the tool useful 

and, to some level, enjoys using it. The Confidence and Satisfaction components from the 

ARCS model will be used to gauge the attitude of participants towards the online tools 

they have used, as they are often linked as outcomes in studies (Kuo, Walker, Belland, 

Schroder, & Kuo, 2014; Lloyd, Bruce, & Mackintosh, 2012; Tasir, Abour, Halim, & 

Harun, 2012; Taylor, Burns, & Masmer-Magnus, 2008; Wurgler, VanHeuvelen, 

Rohrman, Loehr, & Grace, 2014). Confidence has three subcomponents that can be used 

in conjunction with this definition of attitude: 1) learning requirements, or having 

expectations provided ahead of time, 2) success opportunities, or providing an experience 

that the learner can accomplish, and 3) personal responsibility, or ensuring that the 

learner’s effort is directly connected to the results. Satisfaction additionally has three 

subcomponents that can be used to evaluate this definition of attitude: 1) intrinsic 

reinforcement, or evidence that the tool was useful, 2) extrinsic rewards, or a benefit from 

using the tool that provides reinforcement through feedback, and 3) equity, or consistency 

that users can rely on when using the tool (Keller, 1983). The attitude indicator will focus 

on the subcomponents of success opportunities, personal responsibility, extrinsic rewards, 

and equity. This area was chosen to highlight the need for tools that students want to use, 

or at least tolerate, and technology that does not interfere with learning. 
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 Collaboration with Peers. Online learning is by its nature a solitary pursuit, but 

that does not mean it has to be lonely. Collaboration with peers in online education is the 

ability of a tool to let the student participate with others on learning experiences, such as 

using a message board to discuss a podcast presented by the instructor or using a virtual 

classroom to interactively comment and ask questions during a live lecture.  Identified by 

Thurmond and Wambach (2004) as learner-learner interaction, their literature review 

emphasized that this interaction was just as important in online classes as face-to-face 

ones. While the overarching theme in the NSSE, Learning with Peers, includes an 

indicator regarding discussions with diverse others, the nature of online education 

emphasizes the other indicator, collaborative learning, which deals with how the student 

can communicate and connect with other students while engaged with the material 

(NSSE Engagement Indicators, n.d.). As such, this indicator is named for the area of 

focus and the overarching theme, Collaboration with Peers. This area was chosen to 

highlight the need for tools which can allow students to interact with each other while 

learning the material, to allow for synthesis and the creation of new knowledge. 

 Faculty Interaction. In addition to collaborating with fellow students, all online 

learners must successfully manage and meet the expectations that come from those 

running the class. Interaction with instructors is the tool’s ability to allow students to 

access their teachers and allow them to accomplish the tasks set forth for them. 

Thurmond and Wambach (2004) identified this as learner-instructor interaction and they 

found that the most well documented desire of students was timely feedback. This idea 

also maps directly to a NSSE indicator, student-faculty interaction, which also deems 

interaction with instructors as an important piece of the puzzle (NSSE Engagement 
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Indicators, n.d.). This means that a tool that can successfully provide the ability to 

connect with the instructor is one that will perform well in terms of student engagement. 

Measuring Student Engagement with Online Teaching Tools  

 In order to measure the ability of online tools in engaging students, there must be 

a mechanism to acquire that information. Engagement has traditionally been determined 

using self-reported data from students, as it seems to be that those who best understand 

what engages students are the students themselves (Kuh, 2001b). This leads to a choice: 

either interview a small group of students and get deep information regarding their 

opinions of online education or conduct a survey of a larger group of students and 

attempt to ascertain what the general feeling is on these tools and student engagement. As 

this is an introductory study that is establishing a new framework, surveying a larger 

group of students and providing a baseline of how these tools relate when it comes to 

student engagement will provide future research opportunities for interviews with 

individual students to provide evidence for the results while also providing a direction on 

specific questions to ask. This leads to a survey design as the initial methodology of 

choice to determine what online tools are best at student engagement.  

Overview of Methodology 

 This study relied on self-reported survey responses from students regarding their 

previous experiences with online education tools and, as such, used an ex post facto non-

experimental design. A cross-sectional design with a survey methodology was selected 

because it is an effective way to do a one-time determination of the opinions of students 

who are potentially spread out over a wide geographical area, as online students generally 
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are. The resulting data will be used to evaluate the Online Teaching Tools Engagement 

Framework and ascertain how participants engage with selected online tools and the tools 

as they are divided into the overarching categories of asynchronous and synchronous 

communication types. 

Research Setting 

 While online education does not require a specific setting to take place, there are 

many institutions that house online programs. California State University, Northridge 

(CSUN) is one of those schools and the online programs have been expanding rapidly, 

with nearly 1,000 fully online and hybrid courses using these online tools being offered 

in the spring 2016 semester. With these resources available, CSUN makes an excellent 

venue for conducting the research required for this dissertation as there are many students 

with experience in the online environment and faculty members with various amounts of 

experience using the online tools. By finding these students in the classroom and 

encouraging the faculty of those classes to participate and ensure an adequate response 

rate, this study is more likely to achieve a significant number of responses from its 

sample. 

Sample 

 Students with experience using online education tools make up the population 

from which the sample was drawn. The focus is on undergraduate students, as different 

levels of students might be using online classes for different reasons, and using this group 

provides a large number of participants with which to work. This group also serves as the 

intended population, and any results are potentially be generalizable to that body of 
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students. The undergraduate population is the largest segment of the university, in the fall 

semester of 2015 totaling 36,908 students, with 73.1% being between the ages of 19-25 

years which allows for a broad and consistent group from which engagement can be 

measured. Sampling was done via convenience, as faculty members were invited to have 

their classes participate and their students were the ones surveyed. A mailing list was 

utilized consisting of 46 faculty teaching 70 undergraduate classes, of which seven 

faculty members teaching ten classes participated and 276 useable responses were 

recorded.  

To qualify for the study, participants must have been over 18 years old and have 

taken part in an online or hybrid course within the past two years. CSUN has been 

selected as the area of focus, in part, due to the need for more efficient use of space and 

cost savings in a time of uncertain budgets, which these online courses help address. This 

is in addition to addressing the challenges presented later: accessibility, lack of contact, 

and student persistence. The school is also a recognized Minority Serving Institution 

(MSI), specifically a Hispanic Serving Institution (HSI) and Asian American and Pacific 

Islander Serving Institution (AANAPISI), which brings an interesting perspective from 

the student population. Thus the focus is on CSUN students, as they are the ones that had 

direct access to the survey instrument. 

Instrumentation 

 The survey that serves as the instrumentation for this study was designed to align 

with the five indicators of the Online Teaching Tools Engagement Framework. The 

survey participants first answered some demographic questions and then fifteen questions 
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on each of the 6 selected tools, audio and video conferencing, chat, email, lecture capture 

and podcasts, message boards, and virtual classrooms, which they may have used in their 

online coursework. There were three questions from each of the five engagement areas, 

which required the participants to spend ten to twenty minutes on the survey if they had 

used all 6 tools. The survey was programmed into SurveyMonkey, and was designed so 

that the participants could easily select “N/A” for any tools that they had not used. It was 

adapted from a piloted version conducted during initial research exploration on this topic, 

which provided helpful information on which tools to focus on and what areas to 

emphasize when constructing the framework. Further details of the development of the 

instrument and undergirding principles are provided in Chapter 3 of this dissertation.  

Methods of Data Collection 

 The data collection for this survey focused on three tools from each category, 

asynchronous and synchronous, to allow the greatest possibility of being able to run all 

proposed analyses. It was accessible via a link to SurveyMonkey, which was distributed 

to the faculty mailing list provided by the Psychology department at CSUN. This email 

provided the basic information for the survey and contained an offer to visit their class 

for a further explanation, of which two instructors opted to do. The introductory page of 

the survey supplied more information, assurance of confidentiality, and the opportunity to 

assent to the study. Students who did not wish to participate were able to opt out at any 

time if they felt uncomfortable or it was taking too long for their liking. The survey was 

open from March 3rd to May 11th, 2016 and received 362 responses. 
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Analysis 

 Data were then imported into IBM’s Statistical Package for the Social Sciences 

(SPSS) for analysis. Initially the demographic data were compiled and relevant 

descriptive statistics evaluated to ascertain the nature of the sample population and the 

degree to which the results would be generalizable to the target population. The 

descriptive data included sex, ethnicity/race, units completed, academic major, and 

experience with online and hybrid courses. 

Demographics were followed by a calculation of the scores for each tool over the 

five different online engagement indicators, as well as the two categories of tools. An 

initial comparison of the tools was conducted on the individual questions, and then the 

average mean scores of the three questions were then compared for each indicator using a 

repeated measures ANOVA to control for the fact that the respondents had not used the 

tools independently of the others, necessitating the use of the within subjects design to 

compare the six tools. As such, a within subjects, or repeated measures, ANOVA was 

conducted for each indicator with six tools and one level of synchronicity, the indicator 

being tested. This required that each category had a response other than “N/A”, so the 

number of valid responses decreased as the number of tools and indicators being tested 

increased. Then the responses for all five indicators were averaged and a within subjects 

ANOVA was performed on the combined value representing engagement, comparing the 

six tools on the one level of synchronicity, student engagement mean scores. Finally the 

three tools for each communication category, asynchronous and synchronous, had their 

scores averaged and compared using a paired-samples t-test, as a repeated measures 

ANOVA requires at least three independent variables and the categories only provide 
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two. Figure 1.1 provides a graphical representation of this process. An examination of the 

tools, indicators, and categories was then conducted to determine where significant 

differences lay and what patterns, successes, and deficiencies could be determined. 

Figure 1.1 

Levels of Analysis  

 

  

Note. Items in parenthesis are the analyses to be run at that level. 

Average By Category - RQ3
(Paired-Sample t-Test)

Asynchronous
Email, Lecture Capture and Podcasts, Message Boards

Synchronous
Audio/Video Conferencing, Chat, Virtual Classrooms

Student Engagement - RQ2

Average of the Five Indicators for Each Tool (ANOVA)

Indicators - RQ1

Active Learning
3 Questions

Average (ANOVA)

Attention
3 Questions

Average (ANOVA)

Attitude
3 Questions

Average (ANOVA)

Coll. with Peers
3 Questions

Average (ANOVA)

Faculty Interaction
3 Questions

Average (ANOVA)
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Limitations/Delimitations 

 The limitations for this project are defined by study characteristics which cannot 

be completely controlled for and must be acknowledged as areas of some concern. In this 

case, the project is dealing with the student body from a single institution, which could 

lead to problems with generalizability. The student population is very diverse, however, 

and collecting information on some demographics helped determine how well the sample 

collected mapped to the general population of CSUN, a Hispanic Serving Institution 

(HSI) and categorized as a Master’s College and University – Larger Programs according 

to the Carnegie Classification of Institutions of Higher Education (Carnegie Home, n.d.). 

Another danger was that non-CSUN students might participate, as there were no 

safeguards on the link and no tracking enabled on the backend, so anyone who had it 

could take the survey. This problem was mitigated by limiting the distribution of the 

survey link to CSUN instructors and providing a demographic question which asked if 

they were a CSUN student. This project also relies on a newly developed and 

experimental framework for student engagement with online tools, though the framework 

was created from merging two existing engagement models, which helped establish 

validity from previous testing. As this is the logical first step in testing it to determine its 

accuracy, these limitations were acceptable. 

 The delimitations for this project were those items which were intentionally 

excluded for specific reasons. The scope of this project was delimited largely so that 

there was not too much data collected that would not be able to be processed in a 

reasonable amount of time. Excluded groups included graduate students, community 

college students, and the sub-groups of disabled and international students, who may 
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have participated but were not identified or analyzed separately. The population was 

delimited to students age 18 and above to avoid having to implement any protections like 

minor consent forms. 

Dissertation Organization 

 This dissertation has been separated into five chapters. The first chapter provides 

an overview of the dissertation and an entry point for terms and explanations. The second 

chapter reviews the literature of the fields being examined and explains why this study is 

necessary. The third chapter details the methodology involved in conducting this study. 

The fourth chapter details the results and findings of the study, and the fifth and final 

chapter houses the discussion of those results and the conclusion of the dissertation. 
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Chapter 2 

 This review of the literature related to online education, its available tools, and 

student engagement seeks to demonstrate the need for determining how asynchronous 

and synchronous tools have an effect on student engagement with online courses. As the 

latest iteration of distance learning, online education is a burgeoning field which has only 

begun to accumulate studies on its various aspects over the last fifteen years. This is 

particularly true concerning the issue of engagement and online education as the majority 

of literature to this point has been focused on face-to-face classrooms. Moreover, studies 

that have focused on online education and the tools involved have thus far only examined 

individual tools and have not yet compared those tools to see which are the most effective 

in engaging the learners (Bowen, Farmer, & Arsenault, 2012; Liaw, 2008; McBrien, 

Jones, & Rui, 2009; Nakamaru, 2012). Finding an answer to that question will allow 

faculty to better manage engagement with their classes and drive the usage and 

development of tools that have the best engagement qualities. 

Statement of the Problem 

 The problem addressed by this dissertation is determining the nature of student 

engagement when working with the different types of tools available in online education. 

More specifically, an individual comparison of engagement among the selected tools 

used in asynchronous and synchronous online instruction will be compared followed by 

online tool student engagement between asynchronous and synchronous categories. The 

goal is to determine which tools and which category of tools best engages students 

according to a newly developed framework, the Online Teaching Tools Engagement 
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Framework. This review does not only demonstrate the need for this type of examination, 

but also provides justification and rationale for the developed framework presented 

herein. 

Structure of the Literature Review 

 There are two high level concepts to be developed in this chapter that will later 

merge to become the primary area of focus: online education and student engagement. 

The first concept to be addressed is the thread of online education, by first examining its 

historical roots and then some of the aspects and issues involved in translating face-to-

face courses into the online environment. The analysis of the advantages and challenges 

presented therein will provide some of the early indications as to why better student 

engagement is needed, as will a look at the related area of faculty engagement with online 

education and its associated tools. Focus will then narrow to the tools involved in online 

education and the two specific categories, asynchronous and synchronous, in which these 

tools reside. Having defined the two categories, the tools themselves are introduced and 

explained to give the reader an idea of their usage and capabilities.  

 Much like the first thread, the section on student engagement will begin with a 

brief look at the history of the subject, including a look at the two models being used to 

create the Online Teaching Tools Engagement Framework, the themes and indicators of 

the National Survey for Student Engagement (Kuh, 2009) and the ARCS model (Keller, 

1983). Once that has been established, the literature regarding face-to-face and online 

environments, and the state of student engagement for each, will be compared. This will 

be followed by a section examining ways that asynchronous and synchronous 
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technologies are simultaneously utilized to facilitate student engagement. From these 

roots and the comparison of face-to-face versus online education, a framework will be 

constructed for measuring online student engagement featuring five indicators: a) Active 

Learning, b) Attention, c) Attitude, d) Collaboration with Peers, and e) Faculty 

Interaction.  

Finally, this chapter will close with a look to what is next for online education and 

student engagement. In developing these areas it becomes readily apparent that student 

engagement with online education is a topic that needs more attention, particularly since 

the following examination of the literature shows that improved engagement leads to 

better outcomes, persistence, and satisfaction for the students taking those online courses. 

The tools that are used to administer these online courses need more study, and this will 

be a starting point to guide future researchers in the right direction.   

Historical Roots of Online Education 

 Online education originates with distance learning and, more specifically, 

correspondence education, where students would receive and submit their assignments by 

mail, while also receiving their feedback through the same medium. The first recognized 

correspondence course was conducted by Isaac Pitman in England in 1844 and was, at 

the time, spreading throughout Europe with the advent of railroads and the postal system 

(Tait, 2003). As technology advanced, so too did the methods by which distance learning 

could occur, progressing through mail, radio and television broadcasts, up through the 

internet methodologies examined here. 
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Alongside the development of distance learning were also the theories about how 

this learning should be structured and implemented. One such construct is the Theory of 

Transactional Distance, first developed in the early 1970’s by Moore (1993), which is 

considered one of the first formulations of a distance learning theory. The article contains 

theories on the instructional dialogue that must take place in the distance environment, 

the proposed program structure that best fits the environment, and thoughts on the 

autonomy of the learner involved in the distance education experience. The idea of a 

transaction originated with Dewey in 1949 (Dewey and Bentley), and relates to how 

individuals interact with each other and their environment in specific situations. Moore 

points out that learners and teachers have an interaction even in scenarios where the 

learner is reviewing audio or videotapes, an early precursor to both engagement and 

online education.  

 Moore’s (1973) early research on the existing technology focuses mostly on 

teleconferencing, but the ideas can be extrapolated to any distance medium. Of primary 

interest are the effects on distance education that he posits, a newfound ability for those 

in these programs to interact with and affect each other instead of passively listening or 

corresponding with the instructor (Moore). Again, this is an early form of engagement in 

distance education and a concept which maps onto the synchronous tools discussion 

incorporated here. Theories like this attempt to address the challenges and enhance the 

advantages of the area which they define, and online education certainly has no shortage 

of either present in the research. 
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Unique Challenges of Online Education 

 Online education suffers several unique challenges when compared to traditional 

face-to-face classrooms. Of primary concern are those issues which affect the students’ 

ability to successfully begin and complete their education. Addressing these concerns 

must be a top priority to enable students to achieve their maximum potential in online 

education. When many miles can separate the students and their instructors and/or 

campus, issues may occur which would not be a problem in a traditional face-to-face 

environment. In conducting a survey of the literature, four major issues were present: 1) 

the accessibility of online courses, 2) the lack of contact between students and their 

instructors, 3) a necessity for student self-motivation, and 4) persistence, or retention 

rates, in online courses. 

Challenges of Accessibility  

 While online education is theoretically available to everyone, there are certain 

groups that have a more difficult time participating, in particular people with economic or 

physical barriers and those with certain disabilities. Those living in poverty have 

difficulty affording the technology necessary to participate in online education, though 

those same conditions often prevent their participation in face-to-face education as well 

(McSwain & Davis, 2007). While the problem may be long-standing, that is no reason 

that remedies should not be sought and online education may be able to address some of 

those. 

Others with barriers to online education are those students who cannot participate 

due to a disability, usually stemming from a shortcoming in whatever tools are being 
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used in their online courses. There is often a lack of consideration for people with 

disabilities when designing and selecting the tools for online education, which is 

preventable as long as the time is taken to plan appropriately (Schmetzke, 2001). Pearson 

and Koppi (2002) conducted a study on this issue and examined WebCT, a learning 

management system which can function as a virtual classroom, and determined four 

major areas which needed to be addressed for disabled people using the tool. These areas 

were a lack of text equivalents to certain graphics, poorly defined tables, an overuse of 

frames, and the use of applets that are not compatible with accessibility software. This 

was despite the fact that WebCT, even at that time, recognized issues for people with 

disabilities and was attempting to be compliant with W3C accessibility guidelines. It is 

critical when developing online education tools to keep these challenges of accessibility 

in mind, as failure to do so excludes large numbers of people unnecessarily.  

Challenges of Lack of Contact 

 In online education, students typically have very little, if any, face-to-face contact 

with the instructors who are teaching the course, which may lead to further problems. 

One of these problems is the inability to clarify confusing information in asynchronous 

settings or busy synchronous ones. Students value the ability to ask questions quickly of 

either their instructor or their neighbor (Wuensch, Aziz, Kishore & Tabrizi, 2008), which 

the online environment does not always allow. This leads directly to another problem, 

that student questions can only be answered on the instructor’s schedule. Questions may 

now be posed at any time of day and some inquiries may get lost in the instructor’s inbox. 

Because of this fact, the concept of office hours that are constrained to a specific time at a 

fixed place does not work in the online environment, and it has been shown that 
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interacting with the instructor frequently has a positive effect on student outcomes 

(Bjorklund, Parente, & Sathianathan, 2004). Finding a balance to this interaction is 

important for both the instructor and the students. 

Bjorklund, Parente, and Sathianathan’s (2004) study also found a major benefit to 

student engagement in having frequent faculty feedback, a finding echoed in many 

studies (Chickering & Gamson, 1987; Chickering & Ehrmann, 1996; Eom, Wen, & 

Ashill, 2006; El Mansour & Mupinga, 2007). Responding to instructor feedback creates a 

loop which allows the student to feel more comfortable with their progress and class 

outcomes, and if this feedback loop is broken then the positive connections found in the 

previous studies do not materialize. A lack of engagement with the faculty teaching an 

online class is a major disadvantage for the students in the class, and it is very important 

that the tools that are used in these courses are the most effective ones for establishing 

contact and a connection with instructors. 

This interaction with the faculty also helps to address the final problem 

concerning a lack of contact: anonymity, the feeling of not being missed. Not being 

required to physically attend class means that it is more difficult for faculty and peers to 

notice the absence and that social pressure is more difficult to apply to encourage 

attendance. Thus students can intentionally skip class to go work if they feel it is of 

greater benefit to them (Errey & Wood, 2011). Worse yet, they may have others take 

courses for them if they think they can get away with it (Hoshiar, Dunlap, Li, & Friedel, 

2014). When dealing with online courses, they are easily ignored for other pursuits if the 

engagement with either the material or the instructor is not there.  One way to help 

faculty make the connection with students and ensure that the material has its best chance 
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to engage is to ensure that the tools being used to communicate with the online student 

population are being used in their most effective mode.  

Challenges of Necessity for Student Self-Motivation 

 In order to succeed in an environment where faculty and peers cannot provide a 

physical presence to encourage and remind students of class participation and assignment 

completion, students who attempt to take online courses must possess a strong degree of 

self-motivation (Miltiadou & Savenye, 2003). This review of motivation literature 

highlighted the three areas which must be addressed for students to be successful in 

online education: a) whether students believe they can be successful in online education, 

b) why they are pursuing online education, and c) what strategies and actions they are 

using to participate in online education. Deficiencies in any of these three areas will 

potentially lead students to poor performance in class and less engagement with the 

course material. While these characteristics can be learned or improved, those traits 

typically come with experience, leaving graduate students better equipped for online 

learning than the undergraduates who participate in many of these types of courses 

(Artino, Jr. & Stephens, 2009). In order to help undergraduate students be more 

successful in their online studies, these areas must be invested in and promoted to ensure 

future success. 

 A study examined how one specific online tool, podcasts, interacted with student 

motivation and determined that the use of the technology improved student motivation in 

the courses studied (Bolliger, Supanakorn, & Boggs, 2010). This study used the ARCS 

Model (Keller, 1983) that is integrated into the framework being developed, which 
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measures engagement with instructional material and rates it on the components of a) 

attention, b) relevance, c) confidence, and d) learner satisfaction. This study found that 

podcasts exhibited positive relationships among all four areas. A greater understanding of 

how these technologies affect things like motivation and engagement in online education 

is necessary to promote better learning outcomes, a major point of Miltiadou and 

Saavenye’s literature review (2003). 

Challenges of Persistence and Retention Rates  

 One of the most recognized problems studied in online education is that of student 

persistence, or program retention, as online programs have notoriously lower rates of 

students continuing and completing their programs when compared to face-to-face 

programs. The reason for this problem is still being pinpointed by the research, though 

many solutions have been offered. Ali and Leeds (2009) proposed a face-to-face 

orientation for online programs, which yielded a 91% retention rate for those students 

who attended in contrast with a less than 18% rate for those that did not make the 

orientation. This was out of a sample of 64 students, so generalizability is an issue, but 

the idea of personal contact improving retention is certainly worth exploring. Another 

study by Hachey, Wladis, and Conway (2012) examined whether initial failure may not 

actually be a detriment to the student, discovering that those who enroll in online 

programs a subsequent time increased their chance at succeeding. Their increased 

comfort and knowledge gained from the previous experience may help them 

subsequently solve some of the problems encountered.  
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Estimates of online program retention vary from study to study, and the 

uncertainty of the problem only makes it more difficult to ascertain what solutions may 

work, as some programs have few issues while others see over half of the students fail to 

complete. Carr (2000) wrote an early examination on the subject and the possible causes, 

focusing on the age of students and their employment status when participating in online 

education, though she posits that at the time administrators agreed that online courses had 

10 to 20 percent less students completing them. A later study (Fydenberg, 2008) showed 

that in some cases the gap had narrowed to five percent, although most of the attrition 

happened in the first week of class and was actually fairly similar to the face-to-face class 

over the rest of the semester. Some of the confusion also appears to stem from studies 

being taken together that examine different levels, programs, or cohorts, as a study that 

examined an MBA program and a Communication Sciences and Disorders Master’s 

program at the same time found the MBA program to have 32% more online attrition 

than the face-to-face cohort while the Communications program was only 19.5% higher 

for the online cohort (Patterson & McFadden, 2009). While the numbers may vary, these 

studies do all seem to indicate that online education still lags behind face-to-face 

education in persistence and retention, and providing more engaging tools may be one 

way to help close that gap. 

Unique Advantages of Online Education 

 Despite its challenges, online education affords many unique advantages over 

face-to-face programs. A survey of the literature revealed four areas that warrant specific 

comment: accessibility, anonymity, flexibility, and the ability of online education to 

allow for the utilization extended resources, which can allow for better scheduling and 
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more varied and interesting course content. In examining these four areas some strengths 

of online education become apparent, such as being able to reach a wide audience that is 

free to express its opinions at any time of day or night while saving schools money and 

resources in the process. 

Advantages of Accessibility  

 Available to anyone, anywhere with an internet connection, online education is 

beginning to level the playing field for those interested in getting an education. Harasim 

(2000) provides a somewhat detailed explanation of the evolution of this access and the 

new domains that online education has opened up, especially freedom of participation in 

different locations and times. This is one of the crucial aspects and primary allures of 

online education, though it can be dangerous if the learners involved do not have an 

adequate reserve of self-efficacy to complete their courses, leading to the issues with 

retention already discussed. In addition to the ability to participate with minimal 

restrictions, the nature of being online provides access to original source material, 

research, and tools in a way that is unprecedented in history, giving students the ability to 

build their own learning experience. With the only prerequisites for participating being a 

computing device and an internet connection, the population of online learners is steadily 

increasing, with the number of students taking at least one online class at 28%, which is 

up 3.9% over 2014 and growing for the thirteenth consecutive year (Allen, Seaman, 

Poulin, & Straut, 2016). The field continues to grow both in power and influence.  
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Advantages of Anonymity 

 Another potential advantage of online education is the ability to be anonymous or 

to have the ability to feel safe in perceived anonymity. This aspect is not always 

considered when dealing with online education, as students all have their names attached 

to everything they type and turn in. Two different studies looked at what would happen 

when granting the students a controlled degree of anonymity, and the results were of 

particular interest for those studying online education. 

 Bowen, Farmer, and Arsenault (2012) conducted a qualitative study which used 

interviews, observations, and the writings of the students to attempt to evaluate how a 

forum setup so that students would not know who each other were, though the faculty 

would, could change what the students might reveal and what they might say to each 

other. Students related in the results that they felt able to be more open and honest, and 

the one student whose identity was discovered showed a marked decrease in the strength 

of their critique of others after their online name was public knowledge, which lends 

weight to the idea that anonymity can promote more authentic student interactions.  

 A similar study by Miyazoe and Anderson (2011) used an anonymized online 

message board in a blended learning (hybrid) ESL classroom in an attempt to ascertain 

their effects on the learning outcomes for the students. They found that not only did the 

students participate more under the anonymized system, but there was also a small but 

statistically significant improvement on the scores of an associated English test after 

having used the system. This type of anonymity is rarely used in online courses, with 
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many tools currently being unable to implement it, but results like this certainly bear 

further testing. 

Advantages of Flexibility 

 It has often been said that one of the primary draws of online education is the 

flexibility allowed students, but what does that mean? There are two primary advantages 

concerning flexibility and online education: 1) the ability to take classes anywhere and 

anytime and 2) the ability to work and go to school with greater ease.  

Studies which have analyzed student behavior while utilizing online courses have 

all noted the ability and desire to access tools at all times of the day and night (Artino, Jr., 

2010; Chen, Lambert, & Guidry, 2010; El Mansour & Mupinga, 2007; Eom, Wen, & 

Ashill, 2006; Schmetzke, 2001, Summers, Waigandt, & Whittaker, 2005; Wuensch, Aziz, 

Ozan, Kishore, & Tabrizi, 2008). By not locking themselves into a particular time and 

location, the flexibility granted by online education allows students to access class 

resources and complete class assignments on their own time. This structure also allows 

students to access multiple sources of information on the class topic while applying it to 

the instructor’s chosen mode of communicating course content. The ultimate advantage is 

that students can make choices as to how they spend their time without having to be at a 

designated place for a fixed time on a regular basis. 

The second advantage is that these students can more easily balance work and 

school schedules: instead of relying completely on evening and weekend classes to 

complete courses, students can take some online courses instead which gives them the 

flexibility to better balance their non-work time. This was demonstrated in Errey and 
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Wood’s (2011) study, although a danger to this advantage was highlighted when they 

discovered that students would use that flexibility as an excuse to forgo class assignments 

for additional work hours. This can either be attributed to a failure in engagement or a 

misalignment of student priorities, though both issues should be addressed for optimal 

student learning.   

Advantages of Utilizing Extended Resources 

 Students are not the only ones who can benefit from online education, as 

instructors and institutions can also take advantage of the medium by saving both time 

and money. Instructors can benefit from the growing research on what is effective in 

online education and can use the internet to tap into resources and experts that were not 

available to them before now. Access to experts is of particular interest as synchronous 

online tools can allow a subject matter expert to address a class and answer questions 

regardless of their physical location. Instructors must be careful not to oversaturate 

students with a great number of guest lecturers or by using uninteresting or questionable 

experts, as the quality of the person involved is one of the key factors in engaging the 

students (Bell, 2003). 

 The advantages that occur scale up well to the institution level, as they can gain 

resources from the successful implementation of online programs. The primary benefit is 

that these schools can start to better manage larger student populations in fixed physical 

campus space (Kadamus, 2014). As classes go online, fewer face-to-face courses need to 

be held, or those courses that require face-to-face interaction can be increased while those 

that benefit from the online methodologies can be transitioned out of physical 
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classrooms. Hybrid courses can also help, as a classroom that was occupied twice a week 

by a single class can be used for twice as many courses if those classes meet once a week 

face-to-face and once a week online. Any reduction in face-to-face meetings is going to 

lead to cost savings and environmental benefits as well, since classrooms will not need to 

be cleaned nor temperature controlled as often. Roy, Potter, and Yarrow’s (2008) study of 

20 U.K. courses, 13 face-to-face and 7 distance learning courses found an 87% energy 

savings and 85% lower carbon dioxide emissions for the distance courses versus the face-

to-face courses. This is a substantial savings in resources and from an environmental 

perspective even if only using the hybrid model. 

Student Engagement in Online Education 

 When it comes to addressing student engagement with online education, students, 

faculty, and administrators all have ideas as to which specific problems need to be 

addressed. Heyman (2010) conducted a modified three-round Delphi study on methods of 

increasing engagement in online programs, where a list of initial topics was constructed 

by twenty subject matter experts and then discussed and considered over three rounds 

until consensus was reached on a few major issues. The issues identified by the panel 

were quality of engagement, instructor engagement, student self-discipline, and the 

quality of the academic program. Quality of engagement in online courses can be 

addressed by ensuring that appropriate tools are being used in every activity. Instructor 

engagement can be addressed by increasing training and comfort with the tools available. 

Student self-discipline was one of the major challenges discussed for online education in 

this literature review, and this appearance further strengthens the need to find a solution. 
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Program quality lies beyond the scope of this study, though providing better tool usage 

would likely improve perceptions of the courses in any program. 

 What do students feel are the most important issues in engaging with online 

material?  Stanford-Bowers (2008) conducted a study which surveyed administrators, 

faculty, and students as to the most important engagement factors for online education, 

with each group generating a top ten list of those factors. Four factors showed up on the 

student’s list that did not arise on either the administrator or faculty list: independent 

learning/responsibility, technical support, personal contact, and course design. The 

independent learning factor is particularly interesting when compared to previous 

findings citing students’ lack of motivation when taking classes conflict with other 

priorities in life (Errey & Wood, 2011), and providing more engaging tools for activities 

will help spur motivation to participate rather than performing other tasks. The need for 

technical support leads to feelings of helplessness when dealing with technology, 

frustrated students, and decreased engagement (El Mansour & Mupinga, 2007), so it is 

important to help students become more comfortable with the tools they are using and to 

have a higher incidence of use of those tools for which students express a preference. 

Personal contact is an aspect of faculty engagement as well as collaboration with fellow 

students, and this indicates that any measure of online tools student engagement must 

take into account how well that tool facilitates a connection with the instructor and fellow 

students of a class. Course design needs to be addressed by determining what tools to use, 

the central goal of this dissertation, and by providing faculty with a mechanism to select 

the tools that will best engage students with every activity in the course. 
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Faculty Engagement in Online Education 

 Just like student engagement is an issue in online education, faculty engagement 

with the area is topic that must be addressed. One recent conceptual paper attempted to 

create a framework for faculty engagement from a pilot study that sought to examine the 

gaps in the understanding of faculty engagement (Dyment, Downing, & Budd, 2013). 

They found that many faculty members do not feel prepared to teach online courses and 

they have received minimal training in conducting them, so they tried to develop 

strategies which increased teacher engagement via Pittaway’s five elements of 

engagement: intellectual, social, academic, professional, and personal. Through the 

results of their pilot study, the authors came up with three or four recommendations for 

each area to increase teacher engagement when working in an online environment. 

Examples included using creative multimedia technologies for the intellectual element, 

encouraging local online students to visit teachers during the semester for the social 

element, having ready access to tech support for the academic element, connecting with 

online-focused professional education groups for the professional element, and 

addressing faculty fears of online education for the personal element.  Developing a 

framework for online tools student engagement that faculty members can use will go a 

long way to addressing issues of discomfort that may be felt when teaching courses with 

minimal to no training in using the tools and will allow them to adopt the right tools for 

the right avenue of student engagement.  

 Faculty for online classes must be carefully selected and cultivated, as their 

engagement with the students is often crucial to their success and a portion of that 

connection arises from the instructor’s comfort level, experience, and training in online 
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education. A study by Meyer, Bruwelheide, and Poulin (2009) on a K-12 library media 

certification program with a high retention rate found that students needed to connect 

with faculty despite the fact the program was entirely online. Those students rated the 

ability of the professors to be “real” to them as the best aspect of the program.  The only 

way for faculty to accomplish this is for them to be able to embrace conducting courses 

online through positive attitudes towards online education and confidence in their 

abilities to teach in the medium. Liaw, Huang, and Chen (2007) conducted a study which 

surveyed instructors who participated in an e-learning seminar and found that those 

involved had positive perceptions of e-learning, though the fact that the seminar targeted 

those already participating in online education certainly biased the results. This echoes an 

important aspect of student engagement with online education, that the more comfortable 

the students or faculty are with the online environment, the more likely they are to prefer 

it (Artino, Jr., 2010; Hu & McCormick, 2012). 

Introduction to Synchronous and Asynchronous Online Tools 

 The tools used to conduct online education are separated into two distinct 

categories, asynchronous and synchronous. Asynchronous tools are currently widely used 

in online courses, as they do not require the instructor and students to be online at the 

same time. Synchronous tools are less popular in the current online environment, as they 

require the instructor and student to be online at the same time. These tools are not 

mutually exclusive, as a single class can utilize both types of tools over the course of a 

semester. It is up to the instructor to determine which tools are best used in delivering 

their material. Specific tools can be identified for each type, and each type has studies 

already completed on some aspects of those tools. 
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Defining Asynchronous Tools 

 Incorporating these tools for instruction often entails giving the students an 

assignment and then requiring completion of that assignment using the specified tool. 

The most common tool of those listed in Table 2.1 is email, one that is not often 

considered as relevant to the learning part of the course in research studies. Since it is 

usually the main source of communication between instructor and student, as well as an 

avenue to submit assignments and return feedback, email is a crucial online education 

tool (Rathel, Drasgow, Brown, & Marshall, 2014). Additionally, since it is a focused 

communication that is not open to the public, additional time and consideration can be 

applied to responses that might not otherwise be possible (James, 2016). The second most 

common tool is the message board, often incorporated into Learning Management 

Systems so that students have a central place to submit written work and have peers 

comment on it. In addition to the interesting usages detailed in the Advantages of 

Anonymity section, there is also some evidence that use of the message board to 

communicate with faculty is associated with higher course grades (Weisskirch & 

Milburn, 2003), an element not always considered when implementing the tool. Along 

the same lines as message boards are wikis, which allow the students to collaboratively 

edit a single web site and fill it with relevant material. This naturally leads to a tool suited 

for group work and the development of a shared resource, though the wiki must be both 

easy to use and useful for students to accept it (Davidson, 2015; Kear, Donelan, & 

Williams, 2014).   

 For an independent experience, the student may be assigned a blog, where that 

student can post material and other students may comment on it without being locked into 
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the message board structure. This structure also allows for alternatives to traditional 

writing assignments, allowing for peer feedback and more reflection and integration over 

the course of a semester (Konkel & Gammack, 2015). There has also been some 

examination of the blog as a group experience, though one study found students did not 

appear to appreciate using the tool in that format as they said it was useful for providing 

information but felt uninclined to participate unless there was a grading component 

involved (Duarte, 2015). Podcasts and lecture capture are similar enough that they can be 

considered together, as they are audio or video files that are pre-prepared and uploaded 

for the students to listen or view at their leisure. In contrast to the study using the ARCS 

model featured in the Challenge of Self-Motivation section, there is also some evidence 

that relying solely on lecture capture and podcasts is not helpful for lower performing 

students when parallel face-to-face and online courses were conducted using the 

asynchronous material (Roberts, 2015). Perhaps this study will be able to illuminate the 

difference and reason why. 

The final example of an asynchronous tool is the e-portfolio, a centralized place 

where students can upload all of their work and have it available for others to see. This is 

a newer tool and students have indicated that it is important that the school promoting the 

e-portfolio be invested in and offer incentives for its use (Hsieh, Lee, & Chen, 2015), 

while having the tool implemented also improves the ability to evaluate students and can 

be used for broader purposes such as proving outcomes when it comes time for 

accreditation (Papp, 2014). These tools have had varying degrees of study done on 

different aspects, though very little research has been done when it comes to how these 

tools affect engagement or when combined as a category. 
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Nakamaru (2012) conducted a study on wiki use for two remedial ESL courses to 

determine how their usage affected student outcomes. The results showed promise as 

using the wiki was positively associated with completing the remediation program. The 

downside was that it was difficult to get the students to use the wiki in the first place, so 

participation in the intervention was low. In fact, every asynchronous tool has had studies 

done on their potential working with English as a foreign language populations (ESL) 

due to these tools ability to promote practice with the material and interaction among the 

students (Aydin, 2014; Chism, 2000; Ndemanu, 2012; Shaw & Molnar, 2011; Tanaka, 

Yonesaka, & Ueno, 2015). 

Defining Synchronous Tools 

 Using synchronous tools in online education requires coordinating the entire class 

to be available at the same time or subsequent time slots with individuals or groups of 

students, as synchronous tools lose some or all of their value when participation is not in 

real-time. Due to this restriction, these tools are less popular in current online courses. 

The most common tool is chat, where the instructor and one or more students have a 

client available that will instantly send their messages back and forth, allowing for quick 

feedback and constant communication. Of the synchronous tools, this is the one that can 

be adapted the most easily for English as foreign language tasks and has shown some 

promise in the area when compared to independent writing assignments (Chen & Eslami, 

2013; Tare et al., 2014). Additionally, the use of chat was shown in one study to allow 

quicker access to deep reasoning versus face-to-face interaction (Sins, Savelsbergh, van 

Joolingen, & van Hout-Wolters, 2011) and is useful in providing real-time feedback and 

coaching to improve task performance (Stein, Wanstreet, Slagle, Trinko, & Lutz, 2013).  
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Extending the idea of chat to sound and video produces the second type of tool, 

audio and video conferencing, usually enabled by third party software such as Skype or 

Google Hangouts. This tool provides the closest experience to actually being in the 

classroom, which students appreciate (Ellingson & Notbohm, 2012) and fosters a high 

level of community within the class (Stover & Miura, 2015). It can also foster strong 

connections to faculty, which increases student satisfaction with their online courses 

(Kuo, Walker, Belland, Schroder, & Kuo, 2014). The third type of tool was introduced in 

the Challenges of Accessibility section and combines multiple interfaces into a single 

virtual classroom, which often will feature a whiteboard-like area, class chat, and some 

audio and video features to simulate a physical classroom. Since these tools are less 

popular, they are also less developed and less studied than their asynchronous 

counterparts. 

 Liaw (2008) conducted a study at a university in central Taiwan, where 560 

students were selected randomly from a pool of 5000 who had been using the Blackboard 

system for two months, and 424 students provided valid responses in an attempt to 

determine the perceived usefulness of, and their satisfaction with, the Blackboard system. 

The results indicated that a student’s self-efficacy is important for them to use e-learning 

tools effectively, and that students wanted more interactive and communicative functions 

in the e-learning tool. The Blackboard system is an example of a contemporary virtual 

classroom, and this study is an example of the type of information that is required so that 

these tools can be better understood and compared. 
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In another examination of a virtual classroom, McBrien, Jones, and Rui (2009) 

sought to bring social foundations, special education, and technology together to examine 

the virtual classroom space, and studied six courses at the University of South Florida 

with optional surveys that measured student opinions on the synchronous sessions 

involved in each class. Ninety students were surveyed and sixty two responded as 

Elluminate Live was evaluated through the lens of transactional distance theory (Moore, 

1993). The qualitative results came back with three main problems experienced by the 

students: a) activities that had too many avenues for feedback were found to be 

confusing; b) some students missed the audio component of class; and c) general 

technology issues that were made more pressing in a synchronous environment than an 

asynchronous one due to the nature of the interaction. These findings indicate that 

students prefer more straight-forward interaction with online tools, but also that some 

students need training in how to participate and problem solve in their online courses. 

The challenges to this study were identified by the researchers themselves as they were 

only able to examine one system being used in one set of classes at a single university, 

but these issues are general and connections to practice can easily be seen. While there 

are advantages and disadvantages to each set of tools, what truly needs to be studied is 

how these tools affect the engagement of students with their online courses. 

Historical Roots of Student Engagement 

 In conducting a phenomenographical study of student engagement, Harris (2008) 

collected several initial student engagement studies and found that the earliest ones, from 

the 1970’s and early 80’s, focused on single factors such as time-on-task and 

participation. This began to change in the mid to late 1980’s, as engagement models were 
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proposed that were multi-faceted, covering many aspects of the student experience. The 

most famous of these is Chickering and Gamson’s (1987) “Seven Principles for Good 

Practice in Undergraduate Education,” though one might be surprised to find the word 

“engagement” does not appear once in the article. An examination of the text, however, 

will quickly demonstrate why this article has become a touchstone for student 

engagement literature, as all seven practices require the student and/or faculty to DO 

something to further learning for the student. 

 The field of student engagement has continued to grow since then, having been 

shown to greatly affect student outcomes in a positive manner (Kuh, 2001a). A meta-

analysis of student engagement research by Fredricks, Blumenfeld, and Paris in 2004 

categorized over 40 studies into three different categories: a) behavioral, b) emotional, 

and c) cognitive, while also providing an excellent overview of the foundations of student 

engagement. Behavioral engagement includes both displaying positive behaviors, such as 

participation, effort, and attention, as well as avoiding negative behaviors, such as 

skipping or disrupting class. Emotional engagement concerns the students’ level of 

interest or boredom and whether or not they are happy. Cognitive engagement involves 

the students’ investment in the course material and ability to engage in the problems 

presented by the class. The authors present various mechanisms to measure these types of 

engagement found in the literature, the results, and the antecedents presented as well. By 

combining these three avenues of engagement, there is ample evidence of how many of 

the current frameworks have been developed. 

 As the field continued to grow, so too did the methods and mechanism of 

instruction, and in 1996 Chickering revisited his seminal work with a new co-author 
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Ehrmann to review his seven principles in the light of advancing technology. Each of the 

principles was shown to have benefited in some way from technology, with particular 

emphasis made on the newfound ability to communicate instantaneously with instructors 

and other students leading to new avenues of educational engagement. The observations 

made here proved to be quite insightful, becoming a foundational document in the field 

of online student engagement. The advances that were being made in understanding 

engagement with online education did not produce a framework that was separate from 

the face-to-face frameworks that came before, however. 

Face-to-Face Engagement Models 

 Several engagement models have been proposed over the years and then were 

tested against student feedback and instructor methodologies. Of these models, two have 

relatively long histories and specialized instruments to measure student engagement in 

multiple facets. The ARCS model focuses more on the instructional materials being used, 

while the NSSE engagement themes and indicators focus more student activity and 

opinion. Combined they have the potential to be a strong foundation for an online tools 

engagement framework.  

 ARCS model components. The ARCS model was developed by Keller (1983) as 

a way to measure student engagement with the instructional materials being used in face-

to-face classes. It was used in the development of the Instructional Materials Motivation 

Survey, which rated face-to-face instructional materials used by the students on 36 

statements based on the ARCS model (Keller, 1987). The ARCS model is based on four 

components with three subcomponents each. Attention is the first component and is 
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supported by the subcomponents of perceptual arousal, inquiry arousal, and variability. 

The second component is relevance, which has the subcomponents of goal orientation, 

motive matching, and familiarity. The third component is confidence, supported by the 

learning requirements, success opportunities, and personal responsibility subcomponents. 

The fourth and final component is satisfaction, which uses the intrinsic reinforcement, 

extrinsic rewards, and equity subcomponents.  

 NSSE engagement themes and indicators. The National Survey of Student 

Engagement (NSSE) is an instrument that has been administered at over 1600 universities 

and refined yearly since its introduction in 2000 (About NSSE, n.d.). One of the recent 

refinements of the NSSE was simplifying the underlying model from five benchmarks to 

four themes which are built from ten indicators (NSSE Engagement Indicators, n.d.). It is 

these indicators which the various questions of the NSSE address and measure in an 

attempt to make sense of student engagement. The first theme is academic challenge, 

which consists of the indicators higher-order learning, reflective and integrative learning, 

learning strategies, and quantitative reasoning. The second theme is learning with peers, 

which consists of the indicators collaborative learning and discussion with diverse others. 

The third theme is experiences with faculty, which consists of the indicators student-

faculty interaction and effective teaching practices. The fourth and final theme is campus 

environment, which consists of the indicators quality of interactions and supportive 

environment. These indicators have been used to great success in measuring student 

engagement and have been refined over the course of the past decade-and-a-half, 

providing a clearer picture of what successful instruction and courses need for enhancing 

student outcomes. 
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Online versus Face-to-Face Engagement Models 

 While the ARCS model and NSSE themes and indicators are excellent measures 

of student engagement, they mostly speak to the general aspects of the topic and not the 

specific characteristics which are required to examine individual tools. Laird and Kuh 

(2005) examined the results of the 2003 administration of the NSSE to make connections 

between students using technology and other areas of student engagement. The results 

showed that there were definitely connections between technology and engagement, in 

some areas so strongly that it seemed technology was a new and unique form of 

engagement. As technology has evolved and the methods for conveying material start to 

diverge more in the face-to-face and online realms, the differences in how engagement is 

surfaced in each arena start to become apparent, as is the need for ways to measure 

engagement with them differently. A different framework is necessary when looking at 

online education tools, one which can adapt the relevant components and indicators while 

also incorporating engagement measures that arise from the unique nature of the online 

environment.  

Face-to-Face versus Online Engagement 

 Compared to the majority of educational issues, the study of engagement in both 

the face-to-face and online environments has been a relatively recent interest, though 

face-to-face engagement still has a couple decade head start on the online version. One 

study that measured the attitudes of nearly 5,000 students towards face-to-face and online 

learning by Wuensch, Aziz, Kishore, and Tabrizi (2008) found that students felt face-to-

face classes helped them form better bonds with others and the format helped them more 
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easily learn complex material. This is attributed to the previously mentioned ability to get 

immediate feedback from faculty and peers, which is difficult to do in online courses 

utilizing the tools that are currently popular. Vygotsky (1978) explained the zone of 

proximal development when dealing with children, which is the capability of the child 

when assisted by adults or peers, and how it was higher than the actual development level 

of the child. This kind of social learning takes place at all levels of education and for 

online learning to take advantage of it, an environment must be created which allows for 

these interactions.  

 One way to examine the differences between face-to-face and online education is 

to seek out studies which conduct parallel courses in each medium. One such study by 

Summers, Waigandt, and Whittaker (2005) conducted parallel statistics courses over a 

few semesters, both being taught by the same instructor and using the same content and 

materials. There was no significant difference found between the outcomes for the two 

courses, but students expressed a difference in satisfaction with the instructor and certain 

aspects of the course. In all areas where a significant difference was found, the online 

course’s mean score was below that of the face-to-face course. Reasons for the 

differences involved class discussions, the quality of the questions and problems 

presented, and how the course was evaluated and graded, while issues with the instructor 

involved their explanations, enthusiasm, openness to students, and interest in student 

learning. 

Other studies which compared face-to-face and online classes found an interesting 

variety of positives and negatives for each mode of education. Butcher, Epps, and 

Cleaveland (2015) compared a Business Law class in each format and found that students 
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in the face-to-face version of the class found the class discussions to be very helpful in 

learning the course concepts. The participants in the online version, however, found the 

interactions with other students to be the most helpful in learning concepts. Online 

students were given many tools with which to interact and face-to-face students had 

many opportunities to discuss, but neither agreed significantly more with those 

statements versus the other two. The instructor did note that in the face-to-face class more 

inquiries were directed to the teacher while in the online class more questions were 

instead directed to the other learners. This points to a difference in the structure of the 

classes and the historical methods of conducting them which may be used to greater 

effect in the future. They found no difference in overall satisfaction with the course, 

however, with both groups being satisfied.  

Two other studies found online education lacking when compared to face-to-face 

classes that were conducted in parallel. Garratt-Reed, Roberts, and Heritage (2016) 

compared two Psychology courses and found that the online course suffered much lower 

retention rates than the face-to-face course, and the face-to-face course showed much 

better results in the portions of the class that required group work. The retention problem 

is addressed in the Challenges section, though the challenge posed by conducting group 

work online is one that bears watching. Zhan and Mei (2013) found that the participants 

in the online course reported a need for more support in interacting with other students 

while the face-to-face students felt more socially “present.” They did, however, find that 

outcomes were the same in the two classes that were examined. It is possible that these 

two issues, retention and a lack of social interaction, are related, and that allowing 

students to connect in online classes may increase retention rates.  
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The final study comparing parallel classes did find a balance between the two 

modes of education again. LaMeares and Plumb (2014) reported on parallel computer 

systems courses and compared student outcomes. There was a slight improvement in 

performance in the face-to-face class as well as evidence that the immediate feedback the 

class offered was responsible for some of that increase. However the online students did 

better on the homework assignments and provided some evidence that the ability to 

repeatedly view lectures and review course material was responsible for some of that 

improvement. In all, there are advantages and disadvantages to both modes of education, 

however being able to minimize the areas of weakness while maximizing the areas of 

strength will allow both face-to-face and online classes to be valid mechanisms for 

educating and improving all students.  

Table 2.3 

Face-to-Face versus Online Studies  

Study Face-to-Face Online 

Butcher et al. (2015) +Discussion 

=Satisfaction 

+Student interaction 

=Satisfaction 

Garratt-Reed et al. (2016) +Group work -Retention 

LaMeres et al. (2014) +Performance 

+Immediate Feedback 

+Homework 

+Repetition 

Summers et al. (2005) +Instructor interactions 

+Class discussions 

+Evaluation and Grading 

None found 

Wuensch et al. (2008) +Better bonds 

+Learning complex material 

+Communicating with other students 

+Convenience 

+Self-pacing 

+Easier 

Zhan et al. (2013) +Social presence 

=Outcomes 

-Interaction 

=Outcomes 
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Blending Online Education Tools for Better Engagement 

 While examining the links between online and face-to-face education can provide 

some insight as to how engagement compares and contrasts across the two areas, another 

vital area to explore is how to most effectively use asynchronous and synchronous online 

education tools together. It is highly unlikely that either asynchronous or synchronous 

tools alone will be most effective in engaging students; it will instead be some 

combination of the two types. In setting the groundwork for a study that examined the 

combination and attempted to determine how students balanced them, and how that 

related to the students’ motivations, Giesbers, Rienties, Tempelaar, and Gijselaers (2013) 

similarly discussed the advantages and disadvantages of asynchronous versus 

synchronous communication in online education. They noted that asynchronous tools 

provide more time for reflection and allowed for a record of the knowledge gained, but 

that communication in the medium could lead to misunderstandings and lead to a sense of 

decreased engagement. On the other hand, synchronous tools provide interaction with 

peers and the instructor and a feeling of community, but do not provide the time to reflect 

nor do they provide the ability to return and review the material unless some recording 

capability is provided.  

 This underscores the biggest reason why asynchronous and synchronous tools 

should be blended in instruction: much of a student’s positive or negative view of a tool 

seems to come down to their preference. A study of tutorials that were administered by 

both asynchronous and synchronous means found that those students who preferred the 

synchronous version valued interaction and placed less value on working on their own 

and having access to class materials versus those that preferred the asynchronous tools 
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(Beyth-Marom, Saporta, & Caspi, 2005). While these views can evolve over time 

(Artino, Jr. & Stephens, 2009), there is no guarantee as to the makeup of any given class 

and, as such, every student in online education must be given an equal chance to succeed. 

In order to best accomplish this task, and to have a better understanding of online 

education tools in general, it is important to know what tools students engage best with 

from each category. This knowledge will also provide the ability to create course 

descriptions that emphasize the modes used in the course and allow students to make a 

better decisions in selecting online courses that suit their needs and preferences. 

Constructing the Online Teaching Tools Engagement Framework 

 The NSSE and IMMS have been excellent at examining face-to-face student 

engagement, these surveys and their components were not designed with online education 

specifically in mind. Current methods of measuring student engagement have been 

examining the students’ general attitude about their education as a whole rather than 

focusing on the tools and designs that make up that whole. When looking at the 

individual tools, the work done so far has focused solely on single dimensions of 

engagement (Bowen, Farmer, & Arsenault, 2012; Liaw, 2008; McBrien, Jones, & Rui, 

2009; Nakamaru, 2012) and, taken out of context, the test of a single tool or aspect of 

learning is not a true representation of the student online experience. In order to construct 

an online tools engagement framework, the relevant components of the ARCS model 

(Keller, 1983) will be used with the relevant themes and indicators of the NSSE (Kuh, 

2001b) to create a hybrid framework that focuses on those aspects which are important to 

online education. This framework is called the Online Teaching Tools Engagement 

Framework (OTTEF) and features five indicators: 1) Active Learning, which features the 
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concepts from the NSSE theme Academic Challenge, 2) Attention, which is taken from 

the ARCS component of the same name, 3) Attitude, which utilizes the ARCS 

components of Confidence and Satisfaction, 4) Collaboration with Peers, which is taken 

from the NSSE theme Learning with Peers and specifically the Collaborative Learning 

indicator, and 5) Faculty Interaction, which is taken from the NSSE theme Experiences 

with Faculty and specifically the Student-Faculty Interaction indicator.  The OTTEF 

indicators focus on the areas of these two models that best reflect the engagement needs 

and goals of online education with the asynchronous and synchronous tools available.  

Active Learning 

 The Academic Challenge theme in the NSSE contains four indicators, Higher-

Order Learning, Reflective & Integrative Strategies, Learning Strategies, and 

Quantitative Reasoning, which involve high impact practices that increase student 

engagement and lead to better student outcomes. Higher Order Learning allows students 

to combine primary concepts together in an organized fashion and requires engagement 

beyond just memorizing information. Reflective and Integrative Learning requires 

students to connect their experiences and what they understand with the content they are 

learning. Learning Strategies are practices that enhance student learning, such as 

reviewing course material and creating effective summaries for later use. Quantitative 

Reasoning is the ability of students to use statistical information to evaluate arguments 

(NSSE Engagement Indicators, n.d.). Online tools must provide mechanisms to perform 

these tasks and those that do will likely be considered more engaging by students. 
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This OTTEF indicator has been named Active Learning as it echoes Chickering 

and Gamson’s (1987) third principle for good practice, “using active learning techniques” 

as well as the fifth, “emphasizes time on task.” It can be easy for students to turn on a 

lecture capture or podcast in the background and never engage with the material that they 

are learning. When implemented and used properly, however, online tools should 

promote the ability to accomplish the tasks involved in the NSSE Academic Challenge 

indicators, as when Chickering revisited his seven principles with Ehrmann (1996) and 

viewed them through the lens of technology, the word used to describe the variety of 

technologies that can be used for active learning was “staggering.” They point out that 

technology provides mechanisms to perform classroom activities with access to many 

more resources and at a much cheaper cost when they can be virtualized or simulated. 

Attention 

 The Attention component of the ARCS Model (Keller, 1983) contains methods 

for instructional materials to maintain interest and curiosity of the students using them. 

This component is supported by three subcomponents: 1) perpetual arousal, 2) inquiry 

arousal, and 3) variability. Perpetual arousal is the ability of the tool to provide new and 

interesting ways for the student to interact with course material, which means that online 

tools that provide different methods of interaction should be at an advantage. Inquiry 

arousal focuses on material that provides questions or problems to solve, which in the 

case of online tools means that these items are able to be conveyed as well as utilized in 

finding the solution. Variability relates to the number of different ways a tool can be 

presented to meet the students’ needs and fit their preferred learning style. Successful 
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tools in this category will be flexible and efficient, providing a variety of ways to gain 

and hold the attention of learners.  

This OTTEF indicator focuses on how much attention the learner is paying when 

using an online tool, as a student fewer potential distractions when attending a face-to-

face class than when participating in an online session. One must acknowledge that there 

are a wide variety of activities that are competing for the attention of online students and 

it is those activities which hold attention the best that will be most effective in achieving 

student learning. Attention has shown to go through cycles, with progressively less 

attention being paid in face-to-face classes as the presentation proceeds (Bunce, Flens, & 

Neiles, 2010), so a balance must be reached when examining this characteristic. A better 

understanding of how to break up and pace online materials will certainly help with 

online engagement and promote the learning outcomes that this theme will seek to 

measure. There has been some connection between attention and active learning (Prince, 

2004), so special care needs to be taken to ensure that two indicators are not too tightly 

bound to differentiate. By delineating how the students are absorbing the material versus 

how they interact with it, this type of error should be avoided.  

Attitude 

Two components of the ARCS Model (Keller, 1983) reflect the attitudes of the 

users of the tools. The first component is Confidence, which indicates a learner’s 

enhanced belief in success when using a tool. The three subcomponents are 1) learning 

requirements, 2) success opportunities, and 3) personal responsibility. Learning 

requirements is the ability of the tool to provide the standards and criteria necessary to do 
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well on course assignments, which means that online tools that provide clear methods of 

use or that the learner is very familiar with will do well. Success opportunities provide 

the learner a satisfying challenge while still encouraging completion of tasks using the 

tool, which means that online tools which provide depth of interaction and that facilitates 

activities that require thought will do the best. Personal responsibility is the ability to 

connect the effort put forth by the learner and use of the tool to the successful outcomes, 

which means that online tools that provide strong feedback will be preferred. An online 

tool that is familiar, interactive, and allows for feedback will be one that students are 

comfortable with and should score highly on this part of the indicator.  

The second component related to attitude is Satisfaction, which has to do with the 

positive association the learner has while using the tool. The three subcomponents 

(Keller, 1983) are 1) intrinsic reinforcement, 2) extrinsic rewards, and 3) equity. Intrinsic 

reinforcement is how well the tool provides an enjoyable learning experience, which will 

likely vary by learner but engaging tools will still score higher overall. Extrinsic rewards 

are provided by tools that allow for feedback that reinforces positive experiences, which 

ties into the personal feedback subcomponent of Confidence and helps link these two 

concepts in one indicator. Equity relates to how the tools enable the communication of 

standards that are consistent and the ability to enforce consequences, which will provide 

an edge to the more interactive tools. Online tools that are enjoyable, provide feedback, 

and enable interaction will perform well on this part of the indicator.  

Taken together, these two components overlap on two of four key points when it 

comes to online tools and they provide the benchmark for looking at the OTTEF indicator 

of Attitude, as a tool with high performance in this area will be familiar, enjoyable, 
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provide feedback, and encourage interaction. Familiarity has already been shown to be an 

advantage when participating in online education (Hachey, Wladis, & Conway, 2012), 

and this model indicates how that idea is connected to confidence. This confidence or 

comfort with technology in online education was also shown to be an advantage (Artino, 

Jr., 2010; Hu & McCormick, 2012) when participating in an online course, and this 

indicator focuses on the attitude of the learner when using a specific tool to participate in 

online education.  

This indicator also attempts to gauge the feeling students have about the 

experience they are participating in and how they feel about the specific tools used in the 

online environment. The feedback provided and interaction allowed are crucial aspects in 

how the students view online tools, as shown by the subcomponents of Confidence and 

Satisfaction. Evolving attitudes towards online instruction need to be taken into account 

as it becomes more pervasive (Shaw & Marlow, 1999; Allen, Seaman, Poulin, & Straut, 

2016), as a positive attitude towards online education can be a strong predictor of the 

desire to use online education and, by extension, the associated tools (Lee, Cheung, & 

Chen, 2005). All of these studies point to a strong connection between attitude and 

engagement, making it a vital indicator to include in this framework.  

Collaboration with Peers 

The idea of students interacting with each other being key to engagement is taken 

from the Collaborative Learning indicator emerging from the Learning with Peers theme 

(NSSE Indicators, n.d.). While this may look different depending upon what tool is being 

utilized, it is still important that online education still provide the mechanisms for 
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students to work together to synthesize knowledge and reinforce concepts as it is in face-

to-face classrooms (Vygotsky, 1978). Students differ on their desire for autonomy in 

online education (Beyth-Marom, Saporta, & Caspi 2005), but the fact remains that all 

types of students still must be served by online education. 

 The Collaboration with Peers indicator of the OTTEF focuses on the ability of 

these online tools to enable collaboration between the students. A key aspect of face-to-

face student engagement is the opportunity for students to work together, which ties back 

to the second of Chickering and Gamson’s (1987) original seven principles that 

encourages student interaction. The extensive literature review by Thurmond and 

Wambach (2004) demonstrated that interaction between students in online courses is just 

as crucial to student engagement as those activities that take place in face-to-face 

classrooms. They noted that learner-learner interaction helped with the processing of 

course content and thinking about the material critically, while also postulating that it 

eased loneliness and fostered community in a traditionally individual venture. There was 

some evidence that group work was more difficult in an online course, however, a 

potential issue with the implementation of student interaction in the online tools. The 

specific tools examined in this dissertation will be evaluated for their fit with group work 

as well as interactions between students. 

Faculty Interaction 

The Student-Faculty Interaction indicator in the NSSE, which is housed in the 

Experiences with Faculty theme (NSSE Indicators, n.d.), is extremely important to 

integrate into this framework, as contact with faculty is the final, crucial piece to 
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engagement in online education. Thurmond and Wambach (2004) confirmed the 

importance of faculty interaction with students in their literature review of distance 

learning. They found that these interactions reinforced the concepts learned in class and 

predicted perceived learning the most strongly of any factor. Students were more satisfied 

with courses that generated prompt feedback and performed better in courses where they 

perceived strong interactions with the instructor. This echoes the desire online students to 

have their instructors be “real” to them even across large distances (Meyer, Bruwelheide, 

& Poulin, 2009). Thus it will be important to measure the ability of these online tools to 

enable faculty and student interactions as a way to gauge that aspect of student 

engagement.  

 The Faculty Interaction indicator of the OTTEF takes into account this area of 

importance and attempt to ascertain which tools perform the best at connecting students 

and faculty. For face-to-face courses, Chickering and Gamson (1987) list contact with 

faculty as the first principle for good practice, while also encouraging instructors to give 

feedback to students quickly. This was reinforced when Chickering and Ehrmann (1996) 

revisited the principles in light of new technology, and it was particularly noted how 

email allowed for better contact with faculty and a quicker closing of the feedback loop. 

It seems that many of the aspects of faculty interaction that were important in face-to-face 

interactions remain so in online interactions, with the added benefit of speed and 

flexibility. One important aspect which will need to be examined is whether or not 

faculty can handle these increased expectations, as there is some indication that online 

instructors are more prone to burnout (Hogan & McKnight, 2007), though that is not 
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necessarily an area that will be addressed in this dissertation unless the data indicates this 

is the case. 

The Future of Online Instruction and Engagement 

 As the field of online education moves into the future, the students involved are 

becoming increasingly tech-savvy and have evolving tastes in how to interact with that 

technology (Koper, 2015). With different types of students using different tools being 

taught by different instructors, the key to success in the future is ascertaining what tools 

work where and in what situations. Students and faculty should expect more out of their 

online education experience, not just a rehashing of the old techniques with no 

incorporation of new progress. As technology evolves, the field of education needs to 

evolve with it. This becomes apparent when considering the move towards more mobile 

student and faculty populations, the potential usage of social media in education, and the 

changes which must be made by the institutions providing that education. 

 One key to the future of online education is the move towards mobile computing 

on phones and tablets. Students have become used to having information at their 

fingertips, and this will become no different with their classes. Learning Management 

Systems, student registration systems, and student management systems all will have to 

become more mobile-friendly or institutions will risk losing their student populations to 

their more technical rivals. Faculty may no longer be tethered to an institution or region, 

instead being able to teach online classes from any location. These faculty will be able to 

benefit from multiple types of development from different institutions, provided those 
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schools are willing to invest in improving their faculty engagement (Lefoe, Olney, 

Wright, & Herrington, 2009). 

Another interesting avenue which may be pursued in the future is engagement via 

social networks, as a study by Badge, Saunders, and Cann (2011) used student responses 

in a social network to attempt to get at measures of engagement. By measuring the 

students’ input into the system, they determined how engaged students were, finding that 

a small amount of students were responsible for the most engagement, but those that were 

engaged fared better in the course outcomes. This is an unsurprising result, but it does 

underscore the need for increasing student engagement in online education so they can 

reap the benefits that have been demonstrated here. The social network is another 

potential tool that might be integrated into online education, it is an asynchronous tool 

that is just starting to be understood and applied to the educational space. It bears 

watching how creative instructors will apply the tool, though it will be difficult to do with 

existing social networks so new ones may need to be constructed. 

 As online education moves into the future, the monetary issues discussed in the 

Advantages of Extended Resources section will begin to be fully realized. The savings 

from shared classrooms and facilities optimization will allow institutions to move their 

funds towards other endeavors (Kadamus, 2014). New building projects will likely 

become less common and refurbishments of existing facilities, particularly older 

structures, will become better investments. Students transitioning to online classes will 

free up physical space at the colleges, allowing for the more efficient use and prioritizing 

those courses that rely on physical interaction with materials (Roy, Potter, & Yarrow, 

2008). 
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 In order to host thousands of students in online courses the technical infrastructure 

must be set up to accommodate them. This will require many servers and the personnel to 

support them (Coban, Karakus, Karaman, Gunay, & Goktas, 2015). As servers get more 

powerful and virtualization gets more efficient, however, this outlay will shrink over 

time, which means the schools will still be saving money over implementing physical 

classes. In addition to the infrastructure to support the classes, schools should set aside 

money to help their faculty become better online educators and increase their online 

engagement capabilities (Dailey-Hebert, Mandernach, Donnelli-Salle, & Norris, 2014). 

This will truly help their classes stand apart in the future education world and draw the 

students to their programs over rival institutions. The virtual landscape is ever evolving 

and moving towards these outcomes, which is why it is important to understand online 

education and engagement now to be better prepared for those eventualities, while still 

pursing student success.  

Summary 

 Student engagement with online tools is an important issue that must be examined 

in order to help online education advance into the future. By using this literature review 

as a method of looking at the history of online education and distance learning and 

following through to the present, it has become evident that online education faces 

several unique challenges, but also offers several unique advantages. The importance of 

faculty engagement in online education was also examined and frequently arose in 

subsequent sections, underlining the importance of ensuring that instructors are prepared 

and comfortable with online education tools. The two types of online education tools, 

asynchronous and synchronous were explained and a gap in the research found as 
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previous studies focused on these tools individually and did not compare them against 

each other.  

While the discussion of online education and faculty is an important foundation 

for this examination of the literature, this dissertation’s focus on student engagement 

required that the history of the field be examined as well. That necessarily brought up the 

topic of the NSSE and its foundational role in examining face-to-face student 

engagement, and the attendant themes and indicators which needed some adaptation for 

use when applied to online education tools. From there it was important to compare the 

literature on face-to-face and online engagement to determine what was known and what 

needed exploring, which also pointed to a gap in understanding centered around online 

tools and their engagement qualities. With the acquired knowledge from those topics it 

was important to demonstrate that neither asynchronous or synchronous tools should 

stand alone in the online education arena, but rather a blending of the two should be used 

to reach as many different learner types as possible, accentuate the advantages, and 

minimize the challenges. To find out which tools to use, however, there needs to be a 

way to measure the engagement characteristics they possess. 

 As there is a lack of a definitive online tools student engagement framework, it is 

hoped that the one detailed here will be able to fill that void and be further refined with 

more research. More research will also have to be done on the various tools used in 

online education, focusing on those that this dissertation finds to be the most engaging for 

students. In order to provide evidence as to how suitable the new framework is for 

ascertaining the differences in engagement capabilities of the various online tools, 

students will take a survey on their attitudes towards the usage of these tools in their 
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online courses. In the following chapter, the research design, research setting and context, 

research sample and design, instruments and procedures, data collection procedures, and 

data analysis procedures to accomplish the evaluation of the framework will be presented 

and explained. The journey from the beginnings of student engagement and online 

education to creating an online tools student engagement framework has been a long one, 

with many diversions along the way, but the time has now come to explore the 

connection these areas have and how they manifest in those tools that are most commonly 

used when teaching online. 
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Chapter 3 

 Since there is an insufficient understanding of student engagement with online 

education, particularly with the asynchronous and synchronous tools used in these 

classes, research should be done that captures students’ feelings according to the Online 

Teaching Tools Engagement Framework defined in Chapter 2. This research is important 

due to online education’s issues with student persistence, or retention (Ali & Leeds, 

2009; Hachey, Wladis, & Conway, 2012; Heyman, 2010; Stanford-Bowers, 2008), a 

factor demonstrated to improve in face-to-face class situations (Chickering & Gamson, 

1987). Engagement has also been shown to improve student outcomes and satisfaction in 

face-to-face environments (Fredricks, Blumenfeld, & Alison, 2004), and both of those 

results in corresponding areas would be a boon to online education. At the heart of the 

online education experience are the tools used to convey the material from those who are 

teaching it to those who are learning it. 

Since these online tools are typically the only methods students use to interact 

with their online instructors and fellow classmates, it will be beneficial to know if these 

tools are helping the students in terms of engagement with the material, the instructor, 

and the other people in the class. These tools can be divided in to two different categories 

of interaction: 1) asynchronous, which means the students and instructor do not have to 

be online at the same time, and 2) synchronous, which means the students and instructor 

do have to be online at the same time, and it would also be helpful to know if one of these 

categories of tools were better at engaging students overall. The specific tools being 

examined by this study are displayed in Table 3.1 by their category of interaction. The 

purpose of this study is to determine if there is a difference in student engagement with 
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online education when using asynchronous or synchronous tools and to discover if there 

is an ideal combination of tools that is best at engaging students.  

Table 3.1 

Online Tools Examined by this Study 

Asynchronous Tools  Synchronous Tools  

Email 

Message Board 

Podcast and Lecture Capture 

Audio and Video Conferencing 

Chat 

Virtual Classrooms 

 

 This chapter begins with an overview of the research design being used in this 

dissertation, a quantitative, ex post facto study of students regarding their opinion on the 

engagement properties of asynchronous and synchronous tools in online education. The 

subsequent sections of this chapter will focus primarily on the survey, and a review of the 

methodology used in this dissertation will start by covering the research setting and 

context, including a section on the demographics of both the physical site and potential 

respondents. This is followed by a look at the sample to be used, as well as the method by 

with that sample was chosen from the population for both students and faculty. Then the 

instrument used to conduct this research will be examined, a cross-sectional survey, with 

emphasis on the concepts measured, its pilot testing, and its reliability and validity. 

Proposed methods for data collection are outlined in the subsequent section, which will 

involve the use of an online survey website to gather information from a wide-spread 

sample population. The penultimate section is on the proposed data analysis, including 

discussions on the independent and dependent variables involved, the methodology used, 

the validity of the research, potential threats, both external and internal, and the potential 

limitations to this dissertation. 
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Research Design 

 In an attempt to determine college students’ level of engagement with 

synchronous and asynchronous online technologies according to the developed online 

student engagement framework, this study uses a quantitative, ex post facto design. The 

methodology selected to execute this design is a cross-sectional survey to capture student 

opinions on engagement at a specific point in time. The quantitative aspect was selected 

due to a desire to see the patterns which emerge across a large number of students and so 

that appropriate statistical analyses can be run to detect differences in student opinion. It 

was also conducted with no intervention associated, relying entirely on the students’ past 

experiences with online education to form their opinion, as part of an ex post facto design 

since this is a non-experimental study with only one group. 

 This quantitative study is attempting to validate a framework for examining 

student engagement with online tools by creating student engagement scores according to 

the framework for further examination. The survey used in this dissertation was 

conducted at a single point in time with no retest, making it a cross-sectional design. 

Finally, the survey methodology was chosen as a way to collect the opinions of a large 

group of students at one time while also allowing the resulting data to be analyzed 

statistically for patterns and potential generalizability. However, depending on the sample 

consistency, getting an adequate response rate may be difficult (Andrews, Nonnecke, & 

Preece, 2003). Strategies for attaining an adequate student response rate are addressed in 

the subsequent “Research Setting and Context” section. 
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 Using the resulting data from the survey, the following research questions are 

addressed: 

1. Using the Online Teaching Tools Engagement Framework, what are the 

differences among the selected online tools and their effect on each indicator of 

the framework? 

2. Using the Online Teaching Tools Engagement Framework, what are the 

differences among the selected online tools and their effect on overall student 

engagement? 

3. Using the Online Teaching Tools Engagement Framework, what is the difference 

between the categories of asynchronous and synchronous tools and their effect on 

overall student engagement? 

These research questions will be addressed by hypotheses presented in a subsequent 

section which posit that there will be a difference in engagement among the tools and 

between the categories versus the null hypothesis that there will be no change. 

Research Setting and Context 

 When dealing with a non-location based concept like online education, 

determining simple things like setting and context become a little more challenging. 

While one could attempt to survey as many different online students from as many 

different institutions as possible, the amount of effort required and the difficulty of 

ensuring adequate response rates would make it an unwieldy proposition at best. Instead, 

for the purposes of this dissertation, it was better to recruit interested faculty members, 



71 
 

providing there was sufficient experience in the student population with online education, 

which would help focus the collection effort from their classes and increase the efficiency 

of achieving a significant response rate.  

For this dissertation, the entry point is California State University, Northridge 

(CSUN), specifically the students who have participated in some form of online 

education in the past two years. In the spring 2016 semester there were 972 online and 

hybrid courses, which consisted of 36,521 seats, a little less than 10% of the total number 

of courses offered,. These courses are somewhat unevenly distributed across the eight 

colleges at CSUN, with the College of Science and Math conducting the most online 

courses with 310 and the College of Education, which mainly serves graduate and 

credentials students, offering the least, 15, as seen in Table 3.2. With classes spread over 

dozens of disciplines and serving tens of thousands of students from all walks of life, the 

courses presented by CSUN allow participants to provide no shortage of opinions on 

student engagement and the asynchronous and synchronous tools of online education. 

Table 3.2 

Spring 2016 Online Classes at CSUN by College 

College Online  College Online  

Science and Math 310  Business and Economics 79  

Humanities 162  Social and Behavioral Sciences  71  

Health and Human Development 156  Engineering and Computer Science 42  

Arts, Media, and Communication 137  Education 15  

 

CSUN is representative of the population that inhabits the surrounding area. Fall 

2012 demographic information showed that 37% of the student population is Hispanic or 
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Latino, followed by White at 28%, Asian at 11%, and 6% of the students being African 

American. When it comes to sex, females represent 55% of the student population 

(Institutional Research Portrait Home, n.d.). This reflects the Valley’s demographics as a 

whole, where 41.8% of the population is Hispanic or Latino, 41% are White, 11% are 

Asian, and 3.6% are African American. The Valley is a little more balanced in terms of 

sex, with 50.5% of the population being female, although the population that is 18 and 

over is a little closer with females representing 51.2% of that population (“American 

FactFinder-Results”, 2012). Interestingly, this nearly mirrors the percentage of faculty 

members that are female at the campus precisely as 51.3% of all full-time and part-time 

faculty members at CSUN are female. 

Research Sample and Data Sources 

 Just like context and setting are made more challenging when introducing online 

education as a determining factor, so too is the idea of determining the population from 

which this study will be sampled. At the very broadest, the population for this study is 

everyone who has taken an online course, a category featuring millions of people. 

Without the resources to contact millions of people and to process their responses, there 

is wisdom in making some choices to constrain the population while still maintaining the 

ability to make valid inferences from the analysis of the resulting data. 

Sampling 

 Some eligibility restrictions were placed upon the respondents to ensure responses 

that were valid and did not cause any problems due to sensitive populations being 

involved, and to that end the survey was not open to those under 18. Respondents also 
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needed to have taken an online course within the past two years, to ensure that their 

reflections on their engagement with the various tools were relatively fresh. Entire classes 

were recruited through their instructors to ensure that there was some incentive to 

complete the survey. The sampling frame was derived from the lists of students in these 

classes. Instructors and their classes were recruited by sending an email through the 

Psychology department mailing list that was made available for use. Of the 46 instructors 

teaching 70 undergraduate classes included in the mailing list, seven instructors teaching 

a total of ten classes responded that they would be willing to distribute the survey, with 

the total number of students enrolled in those classes being 822. Of that number, 362 

responded for an initial response rate of 44%. One advantage of using this sample is that 

the department features many faculty researchers and an active subject pool, leading to a 

better chance at cooperation, and explaining the very good response rate. 

Instruments and Procedures 

 Data were collected via an online survey filled out by the respondents. Since the 

target population could have been located anywhere in the world due to the nature of 

online education, this was the only feasible way to reach everyone without undue expense 

and time. Students in the selected classes were no exception, and since they may already 

been participating in online classes an online survey made sense as a preferred medium 

since they should already have had all of the prerequisites to complete it, such as 

computer access and recent experience with online education. Distribution of the 

instrument is discussed in the Data Collection section, although all aspects of the survey 

had to be cleared with the campus Institutional Research Board (IRB) to ensure that there 

was no threat to the participants or the university. The survey was deemed to be exempt 
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by the IRB as it was anonymous and contained no sensitive information, thus no 

restrictions were placed on its use, although information about the survey and 

expectations was still provided to the participants. 

Consent Letter 

 The first page of the survey contained background information, an explanation of 

the project, and indicated that proceeding with the survey implied their consent to 

participate; though they were informed they could stop at any time without penalty. There 

were two questions to filter out non-qualified participants, the first asked if they were 18 

years old or older and the second whether they had taken an online course in the past two 

years. An affirmative answer to both questions directed them into the data collection part 

of the survey, while a negative answer to either took them to an end-of-survey page 

which explained why they were sent there and thanked them for their participation. Those 

who did participate had their privacy protected by reporting all of the results in aggregate, 

requesting only the minimal identifying information listed below, and storing the 

resulting data in an encrypted file on a password protected laptop, with all of this 

information also being a part of the consent letter.  

Instrumentation 

 The data collection part of the survey began by asking for the sex of the 

participant, so that men’s and women’s views of the differences in online engagement of 

the various tools can be compared. Likewise, the participant’s age was asked for to be 

examined for potential differences based on historical experiences of older and younger 

students. The participant were asked for their ethnicity so that cumulative results can be 
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compared to the population breakdown discussed earlier to determine if the results of this 

study can be generalized to CSUN students on some level. The next question asked if 

they are a student at CSUN, and a negative response did not disqualify them, though all 

respondents did answer this question affirmatively. The number of units completed were 

asked for in four bands, corresponding to the typical freshman, sophomore, junior, and 

senior levels to determine the respondent’s level of academic experience. The student 

was also be asked to provide their academic major so that it could be determined whether 

that field of study might be relevant to the level of engagement experienced for each tool 

and also to ensure that the sample has a sufficiently broad mix of students in terms of 

academic interests.  

 Concepts measured. The survey questions used in this study were developed by 

the author to measure student engagement with the online tools based on the framework 

constructed for this dissertation. This framework attempts to evaluate online tools on five 

indicators: Active Learning, Attention, Attitude, Collaboration with Peers, and Faculty 

Interaction, which arose from a combination of factors from the literature and uses 

components from the ARCS Model (Keller, 1983) and indicators used in the National 

Survey of Student Engagement (NSSE) as outlined in Chapter 2.  

The indicators were evaluated for each of the three asynchronous and three 

synchronous tools selected for study using a survey containing questions and Likert-type 

responses measuring the frequency with which the participants have experienced each 

aspect of the indicators. The options presented were:  a) very often, b) often, c) 

sometimes, d) never, and e) N/A, which aligned with the choices presented for 

engagement questions found in the NSSE (NSSE Codebook, 2015). The NSSE adopted 
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these anchors when it was redesigned by Don Dillman in 2001 to make it easier to 

complete and “less like a test” to encourage higher completion rates (Kuh, 2001a, p. 17). 

These responses provide ordinal data that has potential for further calculation once 

averaged with the related questions to provide interval type data due to the properties of 

Likert scales. Each indicator has three questions representing it for each tool in the 

survey, providing a more nuanced understanding of each concept. Upon completing all 

the questions, the participant was sent to a final page thanking them for their participation 

and giving them contact information if they had any questions, concerns, or just wanted 

to follow up on the study. 

 Calculation of scores. The final engagement scores for each theme were 

calculated from the Likert-type responses that are provided for each indicator. As there 

are three questions for every indicator, the average response for each, used as interval 

values only due to the nature of the Likert scale, was averaged to generate an engagement 

value for that indicator for each different tool. For example, the score for the email tool 

on the Active Learning indicator was calculated by taking the average scores of the of the 

three indicator questions to produce a single value. This single value was then compared 

against the similarly constructed scores for the Active Learning indicator for each other 

tool using the repeated measures ANOVA described later. 

Pilot test. An initial pilot test was done with the survey that was created in 

SurveyMonkey and a link distributed for feedback to members of the doctoral cohort and 

students in an upper division general education elective taught by the author. In all, 27 

responses were received, though 2 were incomplete and 5 did not offer any feedback on 

the instrument. The responses covered several themes: a few people thought the questions 
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could be clearer, a few students commented on the non-interactive nature of online 

classes and the role of faculty, some did not like the repetitiveness of the questions, and 

quite a few used the space to relate their opinion of online education. The results of this 

pilot test led to a streamlining of the questions and trimming the asynchronous tools to 

only examine the top three, message boards, email, and lecture capture and podcasts, in 

an effort to cut down on the repetitiveness and avoid having a lot of skipped questions. 

 Instrument reliability and validity. As this is a newly constructed instrument, 

the questions of reliability and validity are important but also more difficult to defend. 

Using the ARCS Model (Keller, 1983) and the indicators from the NSSE as a starting 

point will help in both of these regards, as Kuh has published studies on both the 

conceptual framework and psychometric properties of the survey in one study (2001b) 

and the conceptual and empirical foundations in another (2009). While the NSSE has the 

advantage of test-retest reliability, the reliability of this new instrument will have to rely 

partially on parallel- forms reliability, as it is constructed from some of the same content 

as the NSSE. Using the three questions per indicator, a check of internal consistency 

reliability will be attempted between them on the initial data to ensure the instrument is 

measuring what it is supposed to be measuring. 

 More important, however, is the validity of the instrument, which concerns the 

areas of construct and external validity. Construct validity in this case is helped again by 

basing using constructs from the ARCS Model and the indicators of the NSSE, as well as 

proven themes from the literature in constructing the framework, giving careful thought 

to both face and content validity. External validity was held as the students sampled in 

the study reflected the larger CSUN population from which the sample was drawn. As the 
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University is representative of a four year Master’s granting HSI the results are 

generalizable to that context at the very least.  

Data Collection 

 Once the survey was finalized, it was time to get it to the sample so they could 

provide their information. The survey was opened on March 2nd, 2016 and was open for 

two months, closing May 11th, 2016. Initial contact was made via email or personally 

with the instructors of eligible classes requesting their help in distributing the link to the 

survey. CSUN Psychology instructors received an email that contained an explanation of 

the project, some background information, an offer to make a small presentation about 

the survey to their class, a link to the survey for them to place in their class, and a request 

to respond if they were willing to participate. A follow-up email was sent to those who 

respond positively thanking them for their involvement and confirming the timeframe for 

which the survey was to be available to the students. Instructors provided the link to their 

students, and several offered extra credit in their class or research credits students could 

apply towards the amount needed to be completed during the semester. An additional 

incentive for participants was offered by the researcher, a drawing for one of multiple 

Amazon.com gift cards, the number and amount of which escalated with the number of 

completed surveys. Three gift cards worth $40 dollars each were given away in July 2016 

to randomly selected participants. 

  Survey participants began by clicking a link that sent them to the survey start 

page described in the previous section. This introductory page took a minute or two to 

read. The participants proceeded to answer the demographic questions as described 
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above, then questions for each tool being measured using a Likert-type response, which 

took between ten to twenty minutes. Upon completing the final set of questions, the 

participants were sent to a debriefing page which gave them contact information for any 

questions or follow up thoughts they might have. This final page took less than a minute, 

and then they can close the browser to complete their survey experience. Once the project 

is completed a thank you email was be sent to all instructors who participated in posting 

the survey link, and a small Starbucks gift card was placed in their department mailbox. 

Contact information was provided if they wanted to follow up on the results when they 

were available in August 2016. 

Data Analysis 

 The data produced from these surveys was examined for differences among the 

various tools, both individually and in the categories of asynchronous and synchronous, 

in the respondents’ opinion of them in terms of student engagement. The end goal was to 

determine which tools better engage students in online education and if one category of 

tool performs better overall when compared against the other one. To make that 

determination, however, the data needed to be catalogued and properly identified for 

analysis, beginning with describing the variables being used in this study. 

Independent and Dependent Variables 

 The independent variables are the asynchronous and synchronous tools examined 

in the survey. The specific asynchronous tools used as variables are a) email, b) message 

boards, and c) lecture capture and podcasts. The specific synchronous tools used as 

variables are a) chat, b) audio and video conferencing, and c) virtual classrooms. The 
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dependent variable in this study is student engagement as measured by the framework 

constructed in Chapter 2. This means that each tool has five scores, one for each of the 

indicators of Active Learning, Attention, Attitude, Collaboration with Peers, and Faculty 

Interaction. As described in the previous chapter, each indicator is unique to a theme with 

no crossover, so the results produce an independent value for each of the five indicators 

to score them in engagement. The resulting scores are used to test the hypotheses 

generated from the research questions presented previously. 

Hypotheses 

The three primary research hypotheses tested in this project are: 1) that there is a 

difference among online education tools in regards to each indicator on the Online 

Teaching Tools Engagement Framework, 2) that there is a difference among online 

education tools in regards to their student engagement characteristics, and 3) that there is 

a difference between the categories of asynchronous and synchronous technologies in 

regards to their student engagement characteristics. These hypotheses are related, 

measuring the relationship between these tools and the concept of engagement at the 

granular level with the indicators, at a higher level with the student engagement 

construct, and with the tools divided into their categorical groups of asynchronous and 

synchronous.  

The first hypothesis relates to RQ1 and can be expressed as follows: 

H0: There will be no difference in mean scores among online education tools in 

regards to each indicator of the Online Teaching Tools Engagement 

Framework. 
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H1: There will be a difference in mean scores between online education tools in 

regards to each indicator of the Online Teaching Tools Engagement 

Framework. 

The second hypothesis relates to RQ2 and can be expressed as follows: 

H0: There will be no difference in mean scores among online education tools in 

regards to their student engagement characteristics represented by the 

combined indicators. 

H1: There will be a difference between online education tools in regards to their 

student engagement characteristics represented by the combined indicators. 

The third hypothesis relates to RQ3 and can be expressed as follows: 

H0: There will be no difference in mean scores between the categories 

asynchronous and synchronous technology in regards to their student 

engagement characteristics.  

H1: There will be a difference in mean scores between the categories 

asynchronous and synchronous technology in regards to their student 

engagement characteristics. 

Each research question is answered by testing the associated hypothesis. The first 

two hypotheses are tested using a repeated measure ANOVA on the average mean scores 

for each tool using six levels of independent variables with a within-subjects analysis. 

This test can only determine whether or not there is a difference, and further post hoc 

tests must be run to ascertain where those differences arise. If there is a significant 
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difference on any of the aspects, a Bonferroni post hoc test is conducted that will 

highlight which tools have a significant difference between them. If no significant 

differences are found, the null hypothesis has been failed to be rejected and the online 

student engagement model will be in a difficult situation.  

RQ3 is tested using a paired-samples t-test on the average mean scores for each 

category, asynchronous and synchronous. These tests detect the significant differences 

between the mean scores to determine which tools and categories perform better than the 

others. All of the asynchronous scores are averaged for each indicator and then compared 

to all of the synchronous scores to see if there is a significant difference. If there is a 

significant difference, the category with the higher score is shown to be more engaging to 

students. The hypothesis of the researcher is that synchronous tools will prove to be more 

engaging as a category, even though they are used less frequently by the faculty teaching 

online courses.  

Method and Statistical Tool 

 Using the scores described in the calculation of scores section above, the various 

tools were compared individually and as a group, comparing asynchronous and 

synchronous tools. IBM’s Statistical Package for the Social Sciences (SPSS) was used to 

perform descriptive, within subjects, and paired-sample t-test data analysis, as it has been 

designed to handle the analysis of large amounts of data and has the requisite statistical 

functions used for this dissertation built in (Education Solutions, 2015). Creswell (2012) 

outlines several criteria when selecting a statistical program, including adequate 

documentation, ease of use, whether it contains the statistical methods needed, is capable 
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of processing the number of participants and variables required, can output the required 

charts and graphs, is affordable, and is commonly used on campus so that help can be 

easily obtained. 

Due to the fact that the respondents can use more than one tool and thus the users 

of each tool are not independent, a standard ANOVA cannot be used. Instead the 

differences between the groups are measured using a repeated measures ANOVA, to 

account for the within-subjects nature of the respondents since they may have used more 

than one tool. This means that for the comparison of the tools, only the respondents that 

have used all of the tools are eligible to determine the differences between them, so a 

larger sample has to be acquired to make sure that enough people that have used all of the 

tools are found. If certain tools had not generated enough responses to have a sufficient 

amount of data, they may have been dropped from the analysis to focus on only the most 

popular tools, though that did not happen. This study is intended as a starting point in the 

discussion of online student engagement, and those tools that get fewer responses should 

be the subject of more focused research in the future, hopefully using the same 

framework should it prove useful.  

For the final comparison between the asynchronous and synchronous 

communication categories a repeated measures ANOVA cannot be used, as that test 

requires a minimum of three levels to differentiate between and the categories only have 

two. In this case the paired-sample t-test must be used instead, as it will also take into 

account the within-subjects nature of the participants and correct for it. This test does not 

require a further post-hoc test and provides a value called Cohen’s d which allows for a 

measurement of the effect size between the two categories. This comparison will be 
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conducted for all five indicators as well as on the engagement construct produced when 

all five indicators are combined.  

Threats to Validity 

 While some validity issues are mentioned in the instrumentation section above, 

there remain other issues which may harm the validity of this study. These concerns arise 

from the area of internal validity and take several different shapes. The biggest threat is 

the fact that the instrument being used is new and has only had pilot testing done. This is 

mitigated by utilizing the indicators from the NSSE and components of the ARCS model 

as the basis for the underlying concepts, but does not remove the threat from indicators 

that were modified to better reflect online versus face-to-face usage. One disadvantage of 

using a within-subjects design is the potential for a carryover effect, where using one tool 

influences the opinions and performance with the next one. As there is no way to mitigate 

this from the participants’ previous experience, it will simply have to be accepted.  

As mentioned before, the internal validity is tied to this construct validity but also 

extends to making sure that the independent variables do indeed have a connection to 

student engagement. As there is no other way to access online courses, these tools are the 

only possible way to have engagement in online classes and thus the connection is 

assured. Threats to external validity arise from having a sample that does not reflect the 

population of online students, which will be difficult to control for since there is not a 

random sample in place. In this case, demographic data will be compared to the overall 

population in an attempt to ensure the external validity of the study. In addition to 

checking for threats to validity, it is also a good idea to determine how to make it better. 
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Enhancing Validity 

 One method for maintaining validity was to carefully create the construct for 

student engagement from indicators and components that have demonstrated their 

validity in other studies, and the primary example in this study is the components that are 

featured in the ARCS model and the indicators from the NSSE that have been well tested. 

Engagement concepts such as those found in Chickering and Gamson’s (1987) seminal 

work have also been studied many times since their release, and incorporating them into 

the framework provides a further foundation for validity. Another attempt at enhancing 

validity is to recruit as many students as possible from a variety of fields, as a more 

diverse sample is likely to result. Participants were asked for their major of study to 

ascertain whether this has been accomplished. The instrument has strong face validity, 

easily linking the tools and engagement in the minds of those participating through the 

content of the questions. A final way to enhance validity is by attempting to remove the 

social threats to validity, and being open about the goals of the survey will hopefully limit 

the respondents giving answers that they feel the researcher wants while the neutral 

nature of the topic should obviate the need for socially respectable answers. Though the 

threats to validity can be minimized and steps taken to enhance it, there is no escaping the 

fact that every study has limits that need to be addressed. 

Limitations   

  As mentioned, the biggest limitation to this study is that it is testing a new 

framework, which has the potential of being invalid or not accurately testing the ideas it 

is supposed to be examining. Studies of areas like online education also have built-in 
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limitations that make accurate data collection more difficult than their face-to-face 

counterparts. Using an online survey opens up the danger that someone unintended could 

contribute information to the survey. This also opens up the issues brought forth in the 

sampling section, in an effort to get as many responses as possible to effectively use the 

repeated measures ANOVA, control of the sample has to be relaxed. Additionally, 

enough responses may not be received on a specific tool, requiring it to be dropped from 

the analysis, which hurts the usefulness of the results. Another weakness of the online 

survey is the respondents cannot ask questions at the administration and thus might 

misinterpret questions more frequently. The potential benefits certainly outweigh the 

limitations listed here, and the methodology detailed in this chapter will help ensure that 

the framework constructed for this dissertation has its best chance at success. 

Summary 

 Engagement is a complex topic, especially when considering both students and 

faculty and applying the idea to a relatively new field like online education. A 

quantitative lens was used to construct a framework for online tools engagement and 

create a survey based on it to gain insight as to student opinions on the subject. This study 

seeks to ascertain which online tools were most engaging according to the five indicators 

individually, to all five indicators combined representing the engagement concept, and 

between the six tools divided by their communication type category of asynchronous or 

synchronous. The student sample included those that were 18 years old or older, had 

taken an online or hybrid course in the past two years, and was drawn from classes whose 

instructors choose to participate in the survey. All classes were conducted at CSUN, a 
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four-year HSI institution, thus any results will be generalizable to that environment so 

long as the student demographics are reasonably similar to the larger population. 

 Students participated in the survey portion via an online interface and the data 

were downloaded from SurveyMonkey for analysis. The indicators were examined, with 

the primary search for differences in engagement being performed by a repeated 

measures ANOVA supplemented by a Bonferroni post hoc test, if any differences are 

detected by the ANOVA. The comparison between the asynchronous and synchronous 

categories was done by a paired-sample t-test, accounting for the fact there were only two 

categories. Having completed all of that data collection and analysis, the goal of this 

methodology is to provide an answer to the question of whether any of the asynchronous 

or synchronous tools, or the categories themselves, perform better in engaging the 

students in online education. 
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Chapter 4 

 Student engagement with online tools is an area that requires further exploration 

and, in this dissertation study, an online survey was conducted in an attempt to gauge 

student opinions on the most commonly used tools. Of particular interest is if there is a 

difference among tools that fall in the asynchronous category, where students and 

instructors are not required to be online at the same time, and the synchronous category, 

where everyone is required to participate at once. Using the newly developed Online 

Teaching Tools Engagement Framework, the following research questions were 

investigated:  

1. What are the differences among the selected online tools and their effect on each 

indicator of the framework? 

2. What are the differences among the selected online tools and their effect on 

overall student engagement? 

3. What is the difference between the categories of asynchronous and synchronous 

tools and their effect on overall student engagement? 

In this chapter, the review of the results of the Online Teaching Tools 

Engagement Survey is based on the Online Teaching Tools Engagement Framework and 

follows the structure of the survey itself. First, to get an idea of what the characteristics of 

the respondents are, descriptive statistics of the population are presented. These include 

participants’ sex, age, units completed, race/ethnicity, and university major. From this 

information the profile of a typical respondent in this study is created. 
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This is followed by an examination of the questions relating to each of the five 

indicators presented in the framework: a) Active Learning, b) Attention, c) Attitude, d) 

Collaboration with Peers, and e) Faculty Interaction. These indicators are examined by 

first evaluating the mean scores for each question in the survey for that indicator to get an 

idea of the participants’ opinions of each tool. Next, the mean results of the three 

questions for each indicator are used to conduct a repeated measures ANOVA followed 

by a Bonferroni post-hoc test to ascertain where the statistically significant differences 

lie. Due to the fact that all participants did not use all of the tools, those differences in 

experience needed to be accounted for before any determinations were made, 

necessitating the within-subjects comparisons.  

Once all of the indicators are explored, a comparison of the asynchronous and 

synchronous categories is conducted, and a determination is made as to which was more 

engaging. This is accomplished using a paired-samples T-test, which is used instead of 

the repeated measures ANOVA in this situation as there are only two levels of within-

subjects factor, the asynchronous tools as one group and the synchronous tools as the 

other group, rather than the six tools individually. The test is performed for each indicator 

as well as on the overall responses. This chapter closes with a look at the potential data 

issues that are present in the survey and data, and an overall summary of the study results 

that emerged from the data analysis is presented.  

Descriptives of the Sample 

Seven instructors presented the Online Teaching Tools Engagement Survey to 

their ten classes which featured a total of 822 students. The survey began with a series of 
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demographic questions to ascertain what the typical participant’s characteristics were 

like. There were 362 survey responses recorded by SurveyMonkey, though four people 

were not 18 years old or older and 49 had not taken an online or hybrid course within the 

past two years, so they were excluded. Further, 10 people did not complete any further 

questions after the exclusionary ones and 23 did not complete any questions after the 

demographics section. This resulted in 276 surveys that had useable data on student 

engagement with online education tools, and provided an initial response rate of 44% and 

a useable response rate of 33.6%. 

 This meant that all 276 final respondents who agreed to participate in the survey 

were 18 years old or older, and had taken an online or hybrid course in the last two years. 

Nearly three-quarters of the respondents were female, as shown in Table 4.1, which 

interestingly parallels a large scale study of online students by Aslanian and Clinefelter 

(2012) that had women making up 70% of their respondents. An earlier report form the 

U.S. Department of Education (2011) estimated the percentage of women participating in 

online education from 2007-2008 at 60.7%, so having a larger amount of them 

participating is not a problem for the data. Reported ages ranged from 18 (1.1%, 3 

responses) to 67 (0.7%, 2 responses) with a mean age of 24.05, having a standard 

deviation of 5.99. Ages were reported as a single number but have been banded for ease 

of presentation in the demographics table. These ages represent a skew towards upper 

division undergraduate students, which makes sense as they are most likely to have taken 

an online or hybrid college course in the past two years. This was confirmed in a later 

demographic question, as over half of the participants had completed at least 90 units and 

a full 89.5% had completed at least 60 units. 
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Table 4.1 

Demographic Characteristics of Survey Respondents, N: 276 

Characteristic n % 

Sex   

   Female 204 73.9 

   Male 72 26.1 

Age   

   18 – 24 197 71.4 

   25 – 34 67 24.3 

   35 – 44 8 2.9 

   45+ 4 1.5 

Units Completed   

   0 – 29 4 1.4 

   30 – 59 25 9.1 

   60 – 89 88 31.9 

   90 or more 159 57.6 

Race/Ethnicity   

   Asian or Pacific Islander 38 13.8 

   Black or African American 15 5.4 

   Hispanic 110 39.9 

   White or Caucasian 78 28.3 

   Multiple Ethnicities 35 12.7 

Majors   

   Psychology 247 89.5 

Note. Full list of majors in Appendix A  

 The racial and ethnic backgrounds of the respondents were comparable to that of 

CSUN as a whole, as according to collegeportraits.org (Institutional Research Portrait 

Home, n.d.) in Fall 2015 11% of students at CSUN identified as Asian or Pacific 

Islander, 5% identified as Black or African American, 44% identified as Hispanic, 23% 

identified as White or Caucasian, and 3% identified as two or more races. Additionally 

9% identified as international and 5% declined to state. The racial and ethnic profile 

similarities to the results in Table 4.1 bode well for the generalizability of these findings 

to the CSUN population. A full list of majors are provided in a table in the Appendix, 
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though it should be noted that there are more majors than respondents due to double 

majors and that a large majority of respondents include Psychology, as that was the major 

which volunteered their email list for contacting participants. This fact will be addressed 

in the Potential Data Limitations section. 

Results of the Indicator Questions 

Three questions are evaluated for each of the five indicators: a) Active Learning, 

b) Attention, c) Attitude, d) Collaboration with Peers, and e) Faculty Interaction. The first 

portion of each section evaluating the indicators examines the three questions that made 

up those individual indicators. These responses are on a scale of 4 to 1, with 4 

representing “Very Often” and 1 representing “Never”, while entries marked “N/A” or 

left blank are marked as missing and not included in the statistics. The mean scores for 

each tool along with the standard deviation are presented, and the number of valid 

responses is noted in each table for the tools as n.  

The second portion follows the three questions and computes the mean of the 

three questions for the indicator, which is needed for the performance of the repeated 

measures ANOVA. A mean and standard deviation for that indicator is presented that is 

calculated from the response of all three questions combined by tool, using only the n 

valid responses. For the mean score a valid response had to have completed all three 

component questions with a value other than “N/A.” The values are initially compared to 

get a sense of how the tools perform within each indicator before performing the 

ANOVA, which will confirm any significant mean differences.   
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The final portion of each section addresses the results of a repeated measures 

ANOVA that highlights the statistically significant differences in mean scores among the 

tools. This statistical analysis requires that each respondent has used all six tools, which 

in this case means they provided an answer other than “N/A,” thus the ns reported are 

lower than the individual question responses. For each significant difference the n, the 

mean score for both tools are provided, as well as the amount of score increase, the 95% 

confidence interval that increase falls within, and the p value, which for this study is 

being compared to an alpha level of 0.05, with a value less than that rejecting the null 

hypothesis for that statistical comparison and indicating there is a less than five percent 

chance that result was due to random chance. When comparing the tools, these scores 

indicate which differences are statistically significant and allows for those relationships 

to be brought into focus. 

Active Learning 

 The Active Learning indicator seeks to measure the participants’ activity and 

interaction with the material when they were using online education tools. The three 

questions explore a) enhancing understanding, b) analysis and evaluation, and c) material 

review. A successful tool will score highly in all three of these areas to promote an active 

participation with the course and material while contributing towards student engagement 

with online education. If a tool is successful in allowing a student to constructively 

approach course materials and better analyze and understand it, there is little doubt that 

will be a successful online tool. 



94 
 

 Question 1. The first question for the Active Learning indicator sought to 

determine how well participants engaged with the material when using each tool. Email 

appears to have excelled in this regard, exhibiting both the highest mean score and 

greatest number of respondents that had used the tool, as noted in Table 4.2. This was 

likely due to the proliferation of email in the educational environment as well as the fact 

that it is one of the oldest online tools, and thus people have more experience with it. 

Lecture capture and podcasts appear to be rated only slightly lower, perhaps because this 

tool generally contains the most material with which to work. All other tools seem to trail 

significantly, with virtual classrooms receiving the lowest mean score while also having 

the fewest number of users. All three asynchronous tools rated higher than their 

synchronous counterparts, perhaps indicating that ability to remain immersed in the 

material more readily better allows students to understand it. 

Table 4.2 

Active Learning Indicator Results – Question 1 

Did this tool enhance your understanding of the course material being covered? 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 261 3.00 (0.92)  LC 240 2.96 (0.96)  MB 235 2.62 (0.95) 

Syn 
 

A/V 194 2.43 (1.09)  Chat 224 2.23 (0.94)  VC 157 2.18 (1.11) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

 Question 2. The second question for the Active Learning indicator asked whether 

the participants had used these tools to further review or analyze the course materials. 

Lecture capture and podcasts have the highest mean score in this regard, as shown in 

Table 4.3, which is possibly due to the fact that course material is commonly presented 
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fully in this context and in a format that allows for easy application of other tools and 

analysis techniques. Chat and Virtual Classrooms both have the lowest mean scores, 

likely due to the fact that they are often hectic environments and, if the settings are not 

turned on to record the session, they are difficult to use in analyzing and evaluating 

material in the moment. Again, the three asynchronous tools have greater mean scores 

than the synchronous tools, probably owing to the fact that their permanent record of the 

material provides the ability to analyze and evaluate material multiple times. As students 

were able to review course material repeatedly, survey responses indicated that they 

tended to report higher incidence of use with the asynchronous tools that allowed them to 

learn the course material on a deeper level and at their own pace. 

Table 4.3 

Active Learning Indicator Results – Question 2 

Did you use this tool to analyze or evaluate the course material or related ideas? 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 257 2.67 (0.99)  LC 239 2.88 (0.99)  MB 237 2.47 (0.92) 

Syn 
 

A/V 199 2.32 (1.13)  Chat 227 2.07 (0.91)  VC 167 2.07 (1.04) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Question 3. The third question for the Active Learning indicator sought to 

determine whether participants used these tools in reviewing for their assignments and 

tests. Lecture capture and podcasts once again received the highest mean score as shown 

in Table 4.4, as many of the qualities that make the tool good for analysis and evaluation 

of material also make it good for review as well. Audio/Video conferencing, email, and 

message boards are all clustered closely together, with chat and virtual classrooms not 
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being preferred for this task. Audio/video conferencing was the first synchronous tool to 

approach the mean scores of any of the asynchronous tools, though it is difficult to 

determine why this was the case. Either the participants were reviewing recorded sessions 

or they were using the tool to communicate and ask questions after the fact. An 

interesting question for potential future study, though the overall preference for 

asynchronous tools over synchronous tools in Active Learning remained. 

Table 4.4 

Active Learning Indicator Results – Question 3 

Did you use this tool to review course material for tests or projects? 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 261 2.36 (1.07)  LC 241 2.97 (1.01)  MB 238 2.34 (1.04) 

Syn 
 

A/V 204 2.32 (1.14)  Chat 231 2.03 (0.96)  VC 166 1.93 (1.05) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Indicator summary. Before the ANOVA was run, aggregating all of the Active 

Learning indicator scores and averaging them appeared to show that lecture capture and 

podcast was the clear leader in the category as shown in Table 4.5. It had the highest 

mean score, which is likely due to its suitability for interacting with the class material 

multiple times and in multiple environments, as this tool is very portable in the modern 

world of smartphones and cloud storage. Audio/video conferencing and virtual 

classrooms were the lowest overall, which seems to stem from low usage and thus a lack 

of time to adapt to the format. The asynchronous tools all seemed to perform better by 

mean score than their synchronous counterparts, by what appears to be a significant 
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margin. The asynchronous tools also had higher ns overall, meaning that more 

respondents had used those tools than the synchronous ones. 

Table 4.5 

Active Learning Indicator Results – Mean of 3 Questions 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 253 2.69 (0.81) 
 

LC 231 2.96 (0.86) 
 

MB 226 2.50 (0.82) 

Syn 
 

A/V 187 2.40 (1.01) 
 

Chat 217 2.12 (0.77) 
 

VC 151 2.11 (1.00) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Within subjects. A repeated measures ANOVA was run in an attempt to detect 

any statistically significant differences among the mean scores of the six tools 

representing the Active Learning indicator. Three assumptions must be met to perform a 

repeated measures ANOVA, there must be a) no outliers in the data, b) the data must be 

normal, and c) the data must meet sphericity criteria. The data was tested and  no outliers 

were found,  normality was established by an examination of the Normal Q-Q plot of 

each indicator which were acceptably close to linear, however  sphericity was violated 

according to Mauchly’s test with values of Χ2(14) = 38.110, p = .001. Due to this last 

violation, the Greenhouse-Geisser adjustments had to be used to determine the 

significance of differences between the levels of the within-subject factor, measuring 

whether any of the tools performed better than the others on this indicator. 

According to this test and adjustment, there was a statistically significant 

difference among the tools in engagement in regards to the Active Learning indicator, 

F(4.465, 531.288) = 24.804, p < .0005, partial η2 = .172. Partial η2 was the sample effect 

size, which was based on the variability between the six tools that were accounted for 
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when doing the repeated measures ANOVA and provided an idea of the strength of the 

effect. In this case, .172 represents a small to moderate effect size. To determine among 

which tools there was a significant difference in means a Bonferroni post-hoc test was 

used, and those tests which produced significant results were recorded. 

Post-hoc analysis. Quite a few significant differences were found, concentrating 

around two of the six tools. Lecture capture and podcast showed statistically significant 

increases in Active Learning indicator mean scores over four of the five other tools as 

shown in Table 4.6. The lowest increase was over message boards with a 0.37 value, 

while the highest was over virtual classrooms at a 0.80 value. These increases were 

measured on the same 1 to 4 scale as before, so a 0.80 increase is a significant gap at 20% 

of the total possible space. No significance was found in the relationship to email, though 

both scored highly in this indicator and thus the close scores indicated minimal 

differentiation. In fact, the values are very similar, only 0.01 or 0.02 for each tool, and the 

mean scores are also only separated by 0.01. These results definitely portrayed both tools 

as the strongest when it came to the Active Learning indicator, having been born out both 

in the individual questions and in these post hoc examinations. 

Message boards, the final asynchronous tool not already mentioned, also recorded 

two statistically significant increases over a couple of the synchronous tools. Overall, 

asynchronous tools did much better in the Active Learning indicator than the 

synchronous tools, and the fact that all three asynchronous tools displayed statistically 

significant increases in mean score over at least two of the three synchronous tools 

demonstrated that fact.  One synchronous tool, audio/video conferencing, did manage a 

statistically significant increase in mean score over one of the other tools. Virtual 



99 
 

classrooms had the lowest mean score at 2.03 and audio/video conferencing recorded a 

0.33 increase to 2.36. This speaks more to the unpopularity of virtual classrooms rather 

than an endorsement of audio/video conferencing, though it was certainly the most 

popular of the asynchronous tools in terms of the Active Learning indicator. 

Table 4.6 

Active Learning Bonferroni Post-Hoc Significant Increases between Tools, N: 120  

Tool M (SD) Versus M (SD) Increase 95% CI p 

A/V 2.36 (1.04) VC 2.03 (0.99) 0.33 [0.03, 0.63] .023* 

Email 

 

2.82 (0.85) A/V 2.36 (1.04) 0.46 [0.13, 0.79] .001* 

 Chat 2.16 (0.83) 0.66 [0.42, 0.91] .001* 

 MB 2.46 (0.85) 0.36 [0.09, 0.63] .002* 

 VC 2.03 (0.99) 0.79 [0.48, 1.09] .001* 

LC 

 

2.83 (0.93) A/V 2.36 (1.04) 0.48 [0.17, 0.77] .001* 

 Chat 2.16 (0.83) 0.68 [0.40, 0.95] .001* 

  MB 2.46 (0.85) 0.37 [0.10, 0.65] .002* 

 VC 2.03 (0.99) 0.80 [0.51, 1.09] .001* 

MB  2.46 (0.85) Chat 2.16 (0.83) 0.31 [0.04, 0.57] .011* 

  VC 2.03 (0.99) 0.43 [0.18, 0.68] .001* 

Note. CI = Confidence Interval; A/V = Audio/Video Conferencing; LC = Lecture Capture; MB = Message 

Boards; VC = Virtual Classroom 
*Significant at the p < 0.05 level 

Summary. Taken altogether, these data analysis results indicate that within the 

Active Learning indicator there is a clear hierarchy. Email and lecture capture and 

podcasts are at the top, message boards are one step below, and audio/video conferencing 

leads the final group, which also contains chat and virtual classrooms. This split also 

indicates that, as a category, the asynchronous tools have an advantage as well, as the top 

three are all of the tools with that designation. When coupled with the results of the 

individual question analysis, the most engaging tool for the Active Learning indicator is 

lecture capture and podcasts, while the least engaging tool is the virtual classroom. 
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Attention 

 The Attention indicator seeks to measure the participants’ level of distraction 

when they are using online education tools. The three questions explore: a) distractions, 

or participation in non-class activities, b) needing to take a break after prolonged usage, 

and c) feeling lost when using the tool. In contrast to the other indicators, a successful 

tool will have low scores in all three of these areas, which was a problem discovered after 

administering the survey. To correct for this, the scale was reversed for this indicator so 

“Never” had a value of 4 and “Very Often” had a value of 1. The end goal remains the 

same, however, to find the tools that promote attention and contribute towards student 

engagement with online education. Some degree of attention is required for every online 

tool, though one question was whether or not there would be a difference in the attention 

required for asynchronous versus synchronous tools when this indicator is examined. 

 Question 1. The first question examined whether participants were likely to get 

distracted with other activities while using these online tools. Virtual classrooms 

appeared to have the highest mean score according to Table 4.7, though it was used by 

the fewest number of people. Email scored the lowest with the greatest number of users, 

which makes sense as it is generally accepted that it is easy to multi-task while emailing. 

Synchronous tools appeared to have higher mean scores across the board, with the 

exception of message boards posting a slightly higher mark than audio/video 

conferencing. The nature of synchronous tools makes this a logical result, as it is difficult 

to participate in other activities when the tool requires an active presence. 
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Table 4.7 

Attention Indicator Results – Question 1 

Have you done work for other classes or participated in non-class activities? (Recode) 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 244 2.65 (1.06)  LC 224 2.71 (1.02)  MB 226 2.88 (0.96) 

Syn 
 

A/V 198 2.82 (1.06)  Chat 223 2.93 (0.93)  VC 162 3.09 (1.01) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Class room 

Question 2. The second question sought to determine whether certain tools were 

more fatiguing to use than others, and whether that lead to decreased attention. Table 4.8 

provides evidence that email appears to be the easiest tool to use for a prolonged period, 

which is probably due to the ease of transitioning from one email to another. Interestingly 

lecture capture and podcasts seemingly reported the lowest scores, and this might be an 

area where the density of information works against it, leading to quicker fatigue. Overall 

the asynchronous and synchronous tools seem relatively equal in this area, indicating that 

prolonged use of any tool will inevitably require a rest. 

Table 4.8 

Attention Indicator Results – Question 2 

Do you have to take a break when using this tool for prolonged periods? (Recode) 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 246 3.31 (0.92)  LC 234 2.81 (0.93)  MB 222 3.14 (0.95) 

Syn 
 

A/V 187 2.98 (0.96)  Chat 220 3.17 (0.91)  VC 154 3.06 (1.00) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Question 3. The final question for the Attention indicator asked whether the 

participant had felt lost when using this tool to cover class material, in an attempt to 
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discover if any of the tools were impeding understanding. All tools appeared to score 

very well in this regard, indicating that participants did not really blame the tools for 

feeling lost in class. Additionally, there did not appear to be any significant differences 

between the asynchronous and synchronous groups, perhaps indicating this is not a real 

problem in holding the participants’ attention. 

Table 4.9 

Attention Indicator Results – Question 3 

Do you feel lost when covering class material? (Recode) 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 244 3.38 (0.83)  LC 235 3.26 (0.81)  MB 231 3.19 (0.83) 

Syn 
 

A/V 188 3.28 (0.84)  Chat 216 3.28 (0.79)  VC 150 3.14 (0.87) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

 Indicator summary. Before the ANOVA was run, aggregating all of the 

Attention indicator scores and averaging them appeared to show no real clear leader in 

the category as shown in Table 4.10.  The mean scores for all tools were within two-

tenths of a point of each other, a scenario which was unlikely to detect any significant 

differences between the tools. The participants seemed to pay attention to all of the tools 

relatively equally and did not feel that any tool was particularly good or bad at holding 

their focus. Asynchronous tools maintained an edge in usage, however, with all three 

tools having over 200 respondents while none of the synchronous tools reached that 

mark. This provides further evidence that synchronous tools may be underutilized in 

online education courses. 
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Table 4.10 

Attention Indicator Results – Mean of 3 Questions 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 223 3.10 (0.65) 
 

LC 214 2.93 (0.62) 
 

MB 211 3.05 (0.67) 

Syn 
 

A/V 169 3.00 (0.65) 
 

Chat 198 3.13 (0.62) 
 

VC 136 3.03 (0.75) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Within subjects. A repeated measures ANOVA was run in an attempt to detect 

any statistically significant differences among the mean scores of the six tools with 

regards to the Attention indicator. The three assumptions previously mentioned must be 

met to perform a repeated measures ANOVA and this indicator provided some difficult 

values. Outliers were detected on three indicators, all lower than expected on the boxplot 

graph. Audio/video conferencing had two, lecture capture and podcasts had three, and 

virtual classrooms had one. Normality was established by an examination of the Normal 

Q-Q plot of each indicator which were acceptably close to linear. Sphericity was violated 

according to Mauchly’s test with values of Χ2(14) = 60.696, p = .000. Due to this last 

violation, the Greenhouse-Geisser adjustments were used to determine the significance of 

differences in mean scores between the levels, the six tools in the survey, on the 

dependent variable of attention. The adjustment was not necessary, however, as no 

statistical difference was found among the mean scores with or without it.  

Summary. Discovering the similarity in the results and the lack of significant 

difference found when running the repeated measures ANOVA, it appears that this 

survey did not find attention to be a significant factor in the overall picture of online 

student engagement. Both the individual tools and those tools taken as a group appear to 
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be either equally good or equally bad at maintaining a student’s attention. Moreover, 

judging by the numbers presented in Table 4.10, there is evidence that participants had an 

overall positive opinion of all of these tools, since all of the mean scores were around 3 

(out of 4). Further testing is required to determine if this was just a temporary failing of 

the indicator or if it is not required in the framework, for now its performance remains 

underwhelming. 

Attitude 

 The indicator seeks to measure the participants’ attitude when they are using 

online education tools in the form of negative feelings towards those tools. The three 

questions explore a) frustration with the tools being used, b) seeking alternative tools, and 

c) whether they felt overwhelmed with information. Like the Attention indicator, a 

successful tool will have low scores in all three of these areas, which was problem 

discovered after administering the survey utilized in this dissertation study. To correct 

this, the scale was reversed for this indicator so “Never” had a value of 4 and “Very 

Often” had a value of 1. The end goal remains the same, however, to find the tools that 

promote a better attitude and contribute towards student engagement with online 

education. As the Attention and Attitude indicators show, sometime the absence of a 

negative, being distracted or not enjoying using a tool, can be just as good as a positive 

quality like incorporating active learning into online education for student engagement. 

 Question 1. The first question asked whether participants felt frustrated with 

using a tool for a class assignment. Email appeared to be the least frustrating tool as seen 

in Table 4.11, with familiarity and brief time utilizing the tool for sending a question or 
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finished product likely contributing to the positive opinion. Audio/video conferencing 

seemed to have the lowest mean score, possibly owing to the lack of control provided by 

the tool when used with large classes and perhaps an increased chance for technical 

difficulties due to the A/V and streaming equipment required. The two highest 

performers were seemingly in the asynchronous category, while the two lowest 

performers were from the synchronous category, with one reason potentially being due to 

the threat of missing material when having technical difficulties in the latter category. 

Since synchronous tools relay course information in real-time, a failure in either the 

sending or receiving end may cause students to not get information that would otherwise 

be available to them if they were using an asynchronous method. This drawback may 

have hurt synchronous tools when it comes to participants’ attitudes towards the 

category. 

Table 4.11 

Attitude Indicator Results – Question 1 

Have you felt frustrated when using it for class assignments? (Recode) 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 252 3.42 (0.82)  LC 233 3.22 (0.84)  MB 228 3.13 (0.89) 

Syn 
 

A/V 186 3.04 (0.97)  Chat 212 3.14 (0.91)  VC 152 3.10 (0.90) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

 Question 2. The second question examined whether participants would actively 

seek out another way to complete an assignment rather than using a prescribed tool. 

Email again seemed to have the highest score as shown in Table 4.12, which probably 

has something to do with the simplicity of interaction or the fact that it is often a required 
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form of submission. In this case, the reasoning likely boils down to ease of use, as it 

requires minimal effort to use email when completing an assignment and allows for a 

direct channel to the faculty member and the creation of the important feedback loop with 

them. Audio/video conferencing looked to have achieved the lowest score again, 

reinforcing the perception that it is not a tool that was popular with participants. 

Asynchronous tools appeared to have scored higher than each of the synchronous tools, 

indicating that these participants often preferred to use the asynchronous tools that are 

commonly provided in online classes. The synchronous tools were all used by fewer 

participants than the least commonly used asynchronous tool, and that lower incidence of 

use might have played a role as to why participants were more inclined to stick with an 

asynchronous tool like email.  

Table 4.12 

Attitude Indicator Results – Question 2 

Have you looked for an alternative method for completing an assignment? (Recode) 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 251 3.28 (0.89)  LC 228 3.16 (0.87)  MB 219 3.15 (0.93) 

Syn 
 

A/V 185 3.00 (0.87)  Chat 212 3.09 (0.95)  VC 149 3.06 (0.92) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Question 3. The final question sought to determine if a potential problem in 

attitude was that the tool was presenting too much information at the same time. Email 

again appeared to not suffer from this problem, as seen in Table 4.13, perhaps due to the 

fact that it is relatively easy to control the flow of information using this tool. Lecture 

capture and podcasts seemed to have the lowest score, with one possible explanation 
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being that since all the material is available at once, it may be difficult to locate the 

desired information readily while reviewing. Asynchronous tools might have a slight 

edge in this category, but there definitely looked to be lower scores overall then when 

compared to the other questions for this indicator. When these tools are the only methods 

of participating in class it is important that the quantity and accessibility of information 

be considered for those online classes. 

Table 4.13 

Attitude Indicator Results – Question 3 

Have you felt like too much information was being presented at once? (Recode) 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 244 3.43 (0.85)  LC 232 2.79 (0.95)  MB 222 3.07 (1.00) 

Syn 
 

A/V 185 2.86 (0.96)  Chat 204 3.05 (0.99)  VC 142 3.01 (0.98) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Indicator summary. Before the ANOVA was run, aggregating all of the Attitude 

indicator scores and averaging them appeared to show email as a clear leader in the 

category as shown in Table 4.14. Familiarity and ease of use likely contributed to the 

high scores for the tool from participants, as email was used by the most people in this 

indicator and showed the smallest standard deviation on the highest score. This means 

that participants were all relatively uniform in giving email a high score in all aspects of 

the Attitude indicator, and the tool’s long history and ubiquity in education provided 

many opportunities for use and mastery. Audio/video conferencing, with low scores for 

each question, looks to be the low performer in this indicator, and while some possible 

reasons were theorized in the individual question write ups, it would be interesting to 



108 
 

further study why there appears to be a more negative attitude towards the tool. It could 

possibly be a lack of exposure or dissatisfaction with the current implementations of the 

tool, with the latter perhaps being the case due to the lack of a strong education-focused 

product existing in schools. While email seemed to be the only clear stand out, all other 

mean scores for the tools being relatively close, and the synchronous category containing 

the two lowest scoring tools in audio/video conferencing and virtual classrooms, the 

asynchronous category performed better than the synchronous category on the Attitude 

indicator. The reasoning for this preference seemed to go back to the original tools, with 

fewer people using the synchronous tools and that lack of exposure preventing more 

common usage and perhaps a better understanding and attitude towards those tools.  

Table 4.14 

Attitude Indicator Results – Mean of 3 Questions 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 238 3.38 (0.67) 
 

LC 224 3.05 (0.69) 
 

MB 213 3.12 (0.74) 

Syn 
 

A/V 169 2.96 (0.70) 
 

Chat 194 3.08 (0.76) 
 

VC 137 3.02 (0.76) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Within subjects. A repeated measures ANOVA was run in an attempt to detect 

any statistically significant differences among the mean scores of the six tools 

representing the Attitude indicator. The previously outlined three assumptions must be 

met to perform a repeated measures ANOVA and, in checking the first, a few outliers 

were found, three for audio/video conferencing, two for chat, four for email, and one each 

for message boards and virtual classrooms, all exhibiting much lower scores than the 

mean. However, running the analysis without them produced the same results on four 
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tools and slight increases versus lecture capture and podcasts and virtual classrooms so 

they were not deemed harmful to the analysis. Normality was established by an 

examination of the Normal Q-Q plot of each indicator which were acceptably close to 

linear. Sphericity was violated according to Mauchly’s test with values of Χ2(14) = 

50.888, p = .000. 

Due to this last violation, the Greenhouse-Geisser adjustments had to be used to 

determine the significance of differences between the levels of the within-subject factor, 

measuring whether any of the tools performed better than the others on this indicator. 

According to this test and adjustment, there was a statistically significant difference 

among the tools in engagement in regards to the Attitude indicator, F(4.233, 448.697) = 

6.929, p < .0005, partial η2 = .061. Partial η2 in this case represents a small effect size. To 

determine among which tools there was a significant difference in means a Bonferroni 

post-hoc test was used, and those tests which produced significant results were recorded. 

Post-hoc analysis. While email was the only tool to present a significant 

difference in means as seen in Table 4.15, it managed to do so against every other tool. 

The means for all of the other tools are very close, with the exception of audio/video 

conferencing, which is why email stood out so well. This result can be interpreted that the 

participants are very comfortable with email and have a positive attitude towards the tool, 

while the rest of the tools they are tolerant towards. Email’s excellent performance will 

also likely give asynchronous tools an edge when the categories are compared in the next 

section, though the truth is the actual situation is a bit more unclear for all of the other 

tools. 
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Table 4.15 

Attitude Bonferroni Post-Hoc Significant Increases  between Tools, n: 107   

Tool M (SD) Versus M (SD) Increase 95% CI p 

Email 

 

3.24 (0.77) A/V 2.91 (0.74) 0.33 [0.12, 0.55] .001* 

 Chat 3.02 (0.76) 0.22 [0.04, 0.40] .008* 

 LC 3.00 (0.69) 0.24 [0.07, 0.41] .001* 

 MB 3.01 (0.77) 0.23 [0.05, 0.41] .003* 

 VC 3.01 (0.81) 0.23 [0.02, 0.45] .026* 

Note. CI = Confidence Interval; A/V = Audio/Video Conferencing; LC = Lecture Capture; MB = Message 

Boards; VC = Virtual Classroom 
*Significant at the p < 0.05 level 

 Summary. Overall, looking at the results of the individual questions and the 

ANOVA, the tools fall into two categories in terms of attitude: email and all the rest. 

Email is useful for quick messages, easy to understand, and rarely encounters any 

technical issues, so a positive attitude is understandable. For the rest of the tools, 

audio/video conferencing appears to lag behind the rest of the group, which could 

possibly be explained by the fact that any technical issue is going to have a catastrophic 

impact on conveying material and thus would have the most negative memories 

associated with it should a participant have experienced one of those failures. The scores 

still average a positive response, however, so it seems that the participants’ feeling 

towards online tools is still good. 

Collaboration with Peers 

 The Collaboration with Peers indicator seeks to measure the participants’ ability 

to work with others to understand material when they are using online education tools. 

The three questions ask whether the participant has used to tool to a) work with another 

student, b) to communicate with another student about course material, and c) whether 

they would choose the tool for a class project or discussion. A successful tool will score 
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highly in all three of these areas to promote collaboration with other students and 

contribute towards student engagement with online education. Having the ability to work 

with other students and engage with course material allows for deeper understanding and 

greater connections, and it is necessary that these online tools allow for that to happen. 

 Question 1. The first question simply asked whether or not the participant has 

used these tools to work on an assignment with another student. Email appeared to have 

the highest incidence of use as shown in Table 4.16, while chat looked to be in second, 

which is reasonable as these are common forms of communication among students. 

Audio/video conferencing, lecture capture and podcasts, and virtual classrooms all 

seemed to score fairly poorly, which is interesting in the case of the audio/video 

conferencing tool as one might expect products like Skype or Google Hangouts to be 

more popular for student collaboration. Perhaps more exposure is needed or more 

students need to adopt these tools. Asynchronous tools looked to hold a bit of an edge, as 

two of the lower rated tools are from the synchronous category. 

Table 4.16 

Collaboration with Peers  Indicator Results – Question 1 

Have you worked on an assignment with other students? 

Category  Tool N M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 249 2.30 (1.02)  LC 221 1.79 (0.97)  MB 223 1.93 (0.93) 

Syn 
 

A/V 192 1.79 (0.93)  Chat 222 2.13 (1.01)  VC 148 1.77 (0.93) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

 Question 2. The second question asked if the participant had used these tools to 

communicate with other students regarding the course material. Email and chat again 
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appeared to occupy the top two spots as seen in Table 4.17, and remain popular 

communication options. Audio/video conferencing still looked to be surprisingly 

unpopular. An interesting question arises: even though it ranks last among the 

asynchronous options, how did participants interpret using lecture captures and podcasts 

to communicate with each other? Perhaps they used another tool to exchange information 

about the lecture capture? Overall the two lowest scores again appeared to be in the 

synchronous tools, which will lead to poorer performance on the ANOVA for the 

categories. 

Table 4.17 

Collaboration with Peers Indicator Results – Question 2 

Have you communicated with other students about the course material you were studying?  

Category  Tool N M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 247 2.42 (1.03)  LC 224 1.83 (1.00)  MB 224 2.13 (0.97) 

Syn 
 

A/V 195 1.88 (1.01)  Chat 224 2.22 (0.95)  VC 154 1.81 (0.94) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Question 3. The final question sought to determine the participant’s preference as 

to which tool they would want to use to communicate with their peers. Email again 

appeared to have the highest mean score according to Table 4.18, but lecture capture and 

podcasts looked to be in second place and it is difficult to determine why. Perhaps this is 

indicating an overall desire for more lecture capture and podcasts in online education as a 

whole, as this response does not make much sense in the context of working on a class 

project or discussion with fellow students. Virtual classrooms seemed to be the least 

preferred tool, and also was used by the least amount of people. Perhaps more exposure 
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would improve opinions about the technology, or maybe it is just not suitable for online 

collaboration. Considering the large number of tools available on most virtual classroom 

platforms, it seems more likely the former is true. With the ascension of lecture capture 

and podcasts, however, it seems like asynchronous tools are a strong preference for 

online courses.  

Table 4.18 

Collaboration with Peers  Indicator Results – Question 3 

Would this be your tool of choice for a class project or discussion? 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 247 2.61 (1.06)  LC 223 2.31 (1.09)  MB 222 2.15 (0.99) 

Syn 
 

A/V 200 2.08 (0.99)  Chat 224 2.19 (0.98)  VC 153 1.99 (1.03) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Indicator summary. Before the ANOVA was run, aggregating all of the 

Collaboration with Peers indicator scores and averaging them appeared to show email as 

the preferred method of collaborating with peers in Table 4.19, again likely due to the 

ease of use and familiarity. Virtual classrooms looked to be the least popular tool, though 

the low n may indicate it is more unfamiliarity than execution that makes it less desirable. 

With only 143, or a little more than half, of the respondents having used a virtual 

classroom to work with other students, this indicated that the tool has not been widely 

deployed and may suffer from poor implementations or limited use that would possibly 

have prevented the respondents from utilizing the tool in the most productive scenarios. 

In this case, a negative view of the tool would be more likely to develop. 
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Email again also looked like it influenced the categorical decision between 

asynchronous and synchronous, although low scores from audio/video conferencing and 

virtual classrooms have also contributed to asynchronous tools being preferred over 

synchronous tools. The mean score for audio/video conferencing seems unusually low if 

one believes that students are using products like Google Hangouts to do study and 

review sessions. Perhaps this is just a misconception, however, and students do not find 

the tools easy to use or do not want to be on video when interacting with each other. The 

low scores for virtual classrooms have already been addressed, though the fact that both 

tools scored poorly may indicate that it is the synchronous methodology itself that does 

not lend itself to collaboration with peers. This seems unlikely due to the advantages of 

real-time communication and instead points to a failure in the implementation of the tools 

or the training of the students in using the tools.    

Table 4.19 

Collaboration with Peers  Indicator Results – Mean of 3 Questions 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 235 2.46 (0.83) 
 

LC 209 1.99 (0.78) 
 

MB 212 2.08 (0.77) 

Syn 
 

A/V 182 1.93 (0.76) 
 

Chat 224 2.19 (0.75) 
 

VC 143 1.87 (0.79) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Within subjects. A repeated measures ANOVA was run in an attempt to detect 

any statistically significant differences among the mean scores of the six tools 

representing the Collaboration with Peers indicator. The three assumptions outlined 

previously must be met to perform a repeated measures ANOVA and 1) no outliers were 

found, 2) normality was established by an examination of the Normal Q-Q plot of each 
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indicator which were acceptably close to linear, however 3) sphericity was violated 

according to Mauchly’s test with values of Χ2(14) = 74.283, p = .000. Due to this last 

violation, the Greenhouse-Geisser adjustments had to be used to determine the 

significance of differences between the levels of the within-subject factor, measuring 

whether any of the tools performed better than the others on this indicator. According to 

this test and adjustment, there was a statistically significant difference among the tools in 

engagement in regards to the Collaboration with Peers indicator, F(3.820, 170.205) = 

15.652, p < .0005, partial η2 = .121. Partial η2 in this case represents a small effect size. 

To determine among which tools there was a significant difference in means a Bonferroni 

post-hoc test was used, and those tests which produced significant results were recorded. 

Post-hoc analysis. The post-hoc test revealed that two tools had statistically 

significant increases in mean score when compared with the other tools. Email registered 

a significant increase over each other tool tested, as shown in Table 4.20, with the largest 

increase being 0.57 over virtual classrooms and the smallest being 0.24 over chat. These 

are fairly large advantages and show that email is clearly a preferred tool when 

communicating with fellow students. Chat also had significant increases over the other 

two synchronous tools, audio/video conferencing and virtual classrooms, at 0.22 and 0.33 

respectively. This is interesting as they all share a communication type but chat was 

clearly preferred to the others, and this is further complicated by the fact that one could 

argue that audio/video communication is simply non-text based chat. This is certainly a 

finding that warrants some additional study. 
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Table 4.20 

Collaboration with Peers  Bonferroni Post-Hoc Significant Increases between Tools, n: 115 

Tool M (SD) Versus M (SD) Increase 95% CI p 

Chat 2.17 (0.77) A/V 1.95 (0.73) 0.22 [0.02, 0.42] .023* 

  VC 1.84 (0.82) 0.33 [0.09, 0.57] .001* 

Email 

 

2.41 (0.83) A/V 1.95 (0.73) 0.46 [0.21, 0.71] .001* 

 Chat 2.17 (0.77) 0.24 [0.06, 0.42] .001* 

 LC 1.98 (0.77) 0.43 [0.18, 0.68] .001* 

 MB 2.01 (0.76) 0.40 [0.19, 0.62] .001* 

 VC 1.84 (0.82) 0.57 [0.30, 0.84] .001* 

Note. CI = Confidence Interval; A/V = Audio/Video Conferencing; LC = Lecture Capture; MB = Message 

Boards; VC = Virtual Classroom 
*Significant at the p < 0.05 level 

 Summary. Overall there are some clear findings, such as the fact that email is the 

preferred tool for communicating with peers and that chat posts some of the most 

competitive mean scores for a synchronous tool thus far in the results. However there are 

some unclear findings, such as the preference for lecture capture and podcasts for use in 

communicating, and why audio/video conferencing did so poorly in the category. As for 

the competition between asynchronous and synchronous tools, it seems that email will 

again lead the category when the two are compared, though chat’s results will help 

narrow the gap. 

Faculty Interaction 

 The Faculty Interaction indicator seeks to measure the participants’ engagement 

with the faculty of their course when they are using online education tools. The three 

questions explore which tools participants would prefer to use in a) contacting their 

instructor, b) whether those tools foster a feeling of connection, and c) whether they felt 

that their instructors were sufficiently trained in the use of these online tools. A 

successful tool will score highly in two of these three areas to promote faculty interaction 
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and contribute towards student engagement with online education. The third question 

actually was worded so that “Never” was the more engaging answer, and so the coding of 

the responses was reversed so “Never” is valued at 4 and “Very Often” is valued at 1. 

The separate scales were unfortunate, but the results would wind up consistent and did 

not appear to cause a problem with the indicator. 

 Question 1. The first question sought to find which tools the participants 

preferred to use to contact their instructors. Email appeared to lead by a large margin as 

shown in Table 4.21, which is not surprising considering it is likely how the students are 

currently communicating with any online professors. The surprising result was that 

audio/video conferencing seems to be in last place, as one would think that seeing one’s 

professor when communicating with them would be advantageous. Perhaps this is due to 

a lack of adoption, and professors are not willing to video chat with their students. It 

might be interesting to see how controlled experiments connecting students and their 

instructors in this way might affect engagement. Email again drove the asynchronous 

tools to an apparent lead over synchronous tools, though the low scores for the other tools 

may be somewhat of a concern. 
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Table 4.21 

Faculty Interaction Indicator Results – Question 1 

Would this be your tool of choice to communicate with the instructor of your class? 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 258 3.49 (0.75)  LC 226 1.99 (1.10)  MB 241 2.27 (1.02) 

Syn 
 

A/V 211 1.75 (0.92)  Chat 233 2.40 (1.02)  VC 176 2.01 (1.06) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

 Question 2. This question asked whether the participant had felt a connection 

with the instructor of their class when using these tools. All of the scores in Table 4.22 

appeared to have dropped compared to question 1, in Table 4.21, except for audio/video 

conferencing, which seemed to have gained a little. The drop makes sense, as connecting 

with instructor, especially through distance education, is likely going to be a more 

uncommon experience. Email still looked to be the most preferred medium, although the 

gain in audio/video conferencing did portend a little hope that seeing and/or hearing the 

instructor can be helpful in making a connection. Between the asynchronous and 

synchronous tools, everything appeared relatively equal with the usual exception of email 

in the lead, so asynchronous will have an advantage in the comparison. 
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Table 4.22 

Faculty Interaction Indicator Results – Question 2 

Have you felt a connection with the instructor of your class? 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 254 2.60 (1.03)  LC 227 1.97 (1.03)  MB 232 1.99 (1.01) 

Syn 
 

A/V 191 1.85 (1.01)  Chat 218 2.02 (0.98)  VC 159 1.83 (0.96) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Question 3. The final question for the Faculty Interaction indicator sought to 

determine whether there were any tools that the participants felt an instructor’s 

inexperience or lack of training was interfering with their engagement. All tools appeared 

to have scored relatively high as shown in Table 4.23, indicating that participants feel 

their instructors are competent or they do not know how to identify bad methodology. 

Email again looked to have received the most support, though since it is the online tool 

with some of the most use and history it is not surprising that people are doing well with 

it. Audio/video conferencing and virtual classrooms were very close for the final spot, 

and these are both tools that are newer and have not been adopted as widely, so 

inexperience and lack of exposure may have played into these lower scores. Email and 

message boards looked to have lead the way for synchronous tools, while audio/video 

conferencing and virtual classrooms appeared likely to drag down asynchronous tools in 

the final analysis. 
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Table 4.23 

Faculty Interaction Indicator Results – Question 3 

Have you felt the instructor was not adequately trained in the use of this tool? (Recode) 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 252 3.49 (0.91)  LC 229 3.31 (0.87)  MB 232 3.41 (0.83) 

Syn 
 

A/V 193 3.16 (0.97)  Chat 220 3.37 (0.88)  VC 159 3.17 (0.91) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Indicator summary. Before the ANOVA was run, aggregating all of the Faculty 

Interaction indicator scores and averaging them appeared to show email as the preferred 

method of faculty interaction in Table 4.24, again because that is likely how participants 

are currently doing it. Audio/video conferencing again surprisingly seemed to have 

performed the lowest, as mentioned in the individual questions this might be due to an 

unwillingness on the instructor’s part to engage in that form of communication with the 

students. A more focused study in the area might bring the issue to light, or it might 

resolve itself over time as more faculty and students become comfortable with 

technologies like Skype or Google Hangouts. Overall, it once again appears like the 

asynchronous tools will have an advantage in the final analysis due to email’s popularity.  
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Table 4.24 

Faculty Interaction Indicator Results – Mean of 3 Questions 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 248 3.20 (0.59) 
 

LC 207 2.44 (0.66) 
 

MB 220 2.59 (0.66) 

Syn 
 

A/V 207 2.27 (0.62) 
 

Chat 204 2.63 (0.59) 
 

VC 146 2.37 (0.66) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Within subjects. A repeated measures ANOVA was run in an attempt to detect 

any statistically significant differences among the mean scores of the six tools 

representing the Faculty Interaction indicator. The three assumptions outlined previously 

must be met to perform a repeated measures ANOVA and the first was violated as 

several outliers were found, three high scores in audio/video conferencing, three high 

scores and one low score for chat, one low score for Email, and three high scores for 

virtual classrooms. Removing the outliers produced the same significant differences 

which were a little stronger, with the exception of the weakest increase between lecture 

capture and podcasts over audio/video conferencing shown in Table 4.25. The ANOVA 

was run with the original data maintaining the outliers.  

Normality was established by an examination of the Normal Q-Q plot of each 

indicator which were acceptably close to linear. Sphericity was violated according to 

Mauchly’s test with values of Χ2(14) = 47.319, p = .000. Due to this last violation, the 

Greenhouse-Geisser adjustments had to be used to determine the significance of 

differences between the levels of the within-subject factor, measuring whether any of the 

tools performed better than the others on this indicator. According to this test and 

adjustment, there was a statistically significant difference among the tools in engagement 
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in regards to the Faculty Interaction indicator, F(4.250, 505.809) = 53.923, p < .0005, 

partial η2 = .312. Partial η2 in this case represents a moderate effect size. To determine 

among which tools there was a significant difference in means a Bonferroni post-hoc test 

was used, and those tests which produced significant results were recorded. 

Post-hoc analysis. Many significant differences were detected among the tools for 

the indicator of Faculty Interaction as seen in Table 4.25. Email registered a significant 

increase in mean score over all five other tools, ranging from 0.48 over chat to 0.85 over 

audio/video conferencing. Considering the consistently high scores that email registered 

in each individual question this is not really surprising. Chat also was consistently in 

second through the individual questions and recorded significant increases over 

audio/video conferencing, lecture capture and podcasts, and virtual classrooms. Message 

boards even posted a significant increase over audio/video conferencing and virtual 

classrooms. Asynchronous tools were definitely favored for faculty interaction, although 

chat as a synchronous tool did manage to be preferred over the asynchronous lecture 

capture and podcasts. 
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Table 4.25 

Faculty Interaction Bonferroni Post-Hoc Significant Increases between Tools, n: 120  

Tool M (SD) Versus M (SD) Increase 95% CI p 

Chat 2.65 (0.61) A/V 2.29 (0.63) 0.38 [0.21, 0.52] .001* 

  LC 2.45 (0.67) 0.20 [0.02, 0.38] .020* 

  VC 2.32 (0.65) 0.33 [0.15, 0.52] .001* 

Email 

 

3.14 (0.62) A/V 2.29 (0.63) 0.85 [0.65, 1.06] .001* 

 Chat 2.65 (0.61) 0.48 [0.31, 0.66] .001* 

 LC 2.45 (0.67) 0.68 [0.47, 0.90] .001* 

 MB 2.61 (0.66) 0.53 [0.35, 0.70] .001* 

 VC 2.32 (0.65) 0.82 [0.61, 1.03] .001* 

LC 2.45 (0.67) A/V 2.29 (0.63) 0.17 [0.01, 0.32] .026* 

MB  2.61 (0.66) A/V 2.29 (0.63) 0.33 [0.14, 0.52] .001* 

  VC 2.32 (0.65) 0.29 [0.12, 0.47] .001* 

Note. CI = Confidence Interval; A/V = Audio/Video Conferencing; LC = Lecture Capture; MB = Message 

Boards; VC = Virtual Classroom 
*Significant at the p < 0.05 level 

 Summary. Taking the individual questions and ANOVA together, there was no 

doubt that email is the preferred methodology for interacting with faculty in online 

courses. As mentioned in the other parts of this section, this is likely due to familiarity 

and the fact that this is the most prevalently used tool, so students do not know any 

differently. Chat places a strong second, which is excellent for a synchronous tool 

considering the previous results in the other indicators. Being able to get instant answers 

from an instructor and maintaining a conversation is likely appealing to students. The 

routine strength of asynchronous tools across the indicators is also in effect here. 

 As noted in the individual questions, however, the weakness of audio/video 

conferencing in this area is confusing. At the very least, the tool should be considered an 

upgraded version of chat, or even a phone call, but chat does much better in this 

indicator. Virtual classrooms also perform poorly as a tool, showing that the two 

synchronous tools that were not chat have a long way to go in faculty interaction. These 
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results may be indicative of a lack of training or comfort on the part of either the 

instructor or student that merits further consideration. 

Combined Indicators 

 Since all five indicators are supposed to be subsets of the topic of student 

engagement in online education, two additional analyses were made to see how these 

indicators reflect student engagement with these tools when brought together. To this 

end, first, it was informative to combine all of the indicators into a single engagement 

mean for each tool to create an indicator summary. Secondly, another repeated measures 

ANOVA was conducted to see if there were any statistically significant differences in the 

overall means according to the post-hoc analysis. The ns for the indicator summaries are 

smaller as the respondents had to have answered all the questions for a tool to have their 

response counted in that total. Similarly for the final ANOVA, only participants that 

answered for all tools were eligible, leading to the smallest n in this study, at 70.  

 Indicator summary. It is no surprise that the tool with the largest mean and 

largest n is email in Table 4.26, as it has consistently outperformed all other tools over all 

of the indicators. What may be surprising is the apparent closeness of the next three tools, 

as chat, lecture capture and podcasts, and message boards all have similar mean scores. 

Lecture capture and podcasts and chat both have strong individual indicators, but 

message boards are never really popular in any one indicator but are constantly in the 

middle and never unpopular either. Audio/video conferencing appear to have been 

affected by the poor showing in the Faculty Interaction indicator, and virtual classrooms 

are near the bottom of every indicator in both mean score and n, so its low score is not 
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much of a surprise. The comparison for asynchronous and synchronous tools as a 

category would likely go to asynchronous tools based on these scores. 

Table 4.26 

Mean Indicator Results – Mean of All Five Indicators for Each Tool 

Category  Tool n M (SD)  Tool n M (SD)  Tool n M (SD) 

Asyn 
 

Email 189 2.99 (0.40) 
 

LC 163 2.67 (0.36) 
 

MB 175 2.68 (0.37) 

Syn 
 

A/V 163 2.57 (0.38) 
 

Chat 151 2.68 (0.35) 
 

VC 103 2.51 (0.39) 

Note. Asyn = Asynchronous; Syn = Synchronous; A/V = Audio/Video Conferencing; LC = Lecture 

Capture; MB = Message Boards; VC = Virtual Classroom 

Within subjects. A repeated measures ANOVA was run in an attempt to detect 

any statistically significant differences among the mean scores of the six tools 

representing engagement. The three assumptions outlined previously had to be met to 

perform a repeated measures ANOVA and first outliers were found, with audio/video 

conferencing having two low scores, chat having one low score, email having one low 

score, lecture capture and podcasts having one high score and two low scores, and virtual 

classrooms having three high scores and three low scores. Removing the outliers did not 

have a significant effect on the scores, except the significant result between chat and 

audio/video conferencing no longer registered. The outliers were preserved in the data 

presented in Table 4.27. 

Normality was established by an examination of the Normal Q-Q plot of each 

indicator which were acceptably close to linear. Sphericity was violated according to 

Mauchly’s test with values of Χ2(14) = 30.223, p = .007. Due to this last violation, the 

Greenhouse-Geisser adjustments had to be used to determine the significance of 

differences between the levels of the within-subject factor, measuring whether any of the 
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tools performed better than the others on the combined indicators. According to this test 

and adjustment, there was a statistically significant difference among the tools in the 

overall combined indicators in engagement, F(4.299, 291.813) = 24.234, p < .0005, 

partial η2 = .260. Partial η2 in this case represents a small to moderate effect size. To 

determine among which tools there was a significant difference in means a Bonferroni 

post-hoc test was used, and those tests which produced significant results were recorded. 

Post-hoc Analysis. Even when combining all of the indicators to a general mean 

score of engagement, email was still the preferred tool by a statistically significant 

increase over every other tool tested as shown in Table 4.27. On the other end, every tool 

except for audio/video conferencing showed a statistically significant increase over 

virtual classrooms. Chat, lecture capture and podcasts, and message boards once again 

were bunched very tightly in the middle according to mean scores with audio video 

conferencing lagging between that group and virtual classrooms at the rear. The 

asynchronous tools still had an advantage over the synchronous ones due to strong 

performances from email, and moderate performance from lecture capture and podcasts 

and message boards. 
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Table 4.27 

Combined Indicator Bonferroni Post-Hoc Significant Increases between Tools, N: 70  

Tool M (SD) Versus M (SD) Increase 95% CI p 

Chat 2.69 (0.32) A/V 2.57 (0.37) 0.12 [0.01, 0.24] .031* 

  VC 2.51 (0.38) 0.18 [0.04, 0.32] .002* 

Email 

 

2.93 (0.41) A/V 2.57 (0.37) 0.37 [0.21, 0.53] .001* 

 Chat 2.69 (0.32) 0.24 [0.12, 0.36] .001* 

 LC 2.66 (0.34) 0.27 [0.14, 0.41] .001* 

 MB 2.66 (0.32) 0.27 [0.15, 0.40] .001* 

 VC 2.51 (0.38) 0.43 [0.28, 0.57] .001* 

LC 2.66 (0.34) VC 2.51 (0.38) 0.15 [0.05, 0.26] .001* 

MB  2.66 (0.32) VC 2.51 (0.38) 0.15 [0.03, 0.28] .029* 

Note. CI = Confidence Interval; A/V = Audio/Video Conferencing; LC = Lecture Capture; MB = Message 

Boards; VC = Virtual Classroom 
*Significant at the p < 0.05 level 

Results of Comparing the Asynchronous and Synchronous Categories 

 While an examination of the individual tools is one goal of the study, another 

research question seeks to answer how these tools compare when combined into their 

representative communication type categories. Email, lecture capture and podcasts, and 

message boards are all examples of asynchronous tools, or tools that do not require the 

instructor and students to be online at the same time, and the totals for each indicator 

have had the means calculated for each tool producing a single asynchronous tool value. 

Audio/video conferencing, chat, and virtual classrooms are all examples of synchronous 

tools, or tools that do require the instructor and students to be online at the same time, 

and the totals for each indicator have had the means calculated for each tool producing a 

single synchronous value. Finally, all of the indicator totals for both categories have had 

the means calculated producing a single engagement mean score to compare 

asynchronous and synchronous tool engagement as a whole. 
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Category Summary 

 In simply looking at the mean scores for each category in Table 4.28, it appears as 

if asynchronous tools have outperformed synchronous tools on every indicator except for 

one. The Attention indicator looks to be a tie, however no significant differences were 

found on that indicator when using the means of the individual questions due to the fact 

that the scores were so similar and that seems likely to be the case again. The ns for the 

asynchronous tools are also much higher than their counterparts, indicating that more 

participants have experience with these more commonly used tools. 

 The Attitude indicator produced the highest mean score for both categories, 

indicating that participants had a positive view of these tools as a whole. Meanwhile the 

Collaboration with Peers indicator received the lowest scores for both categories, which 

seemed to indicate that further study should be done on how students interact with each 

other in online classes and how that might be improved. When all indicators are 

combined for a total engagement score, it appears that the asynchronous tools are 

preferred by a small margin, though a paired-samples t-test can confirm if this 

observation is statistically significant.  
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Table 4.28 

Mean Scores for Indicators by Tool Category 

  Asynchronous Tools  Synchronous Tools 

Indicator  n M (SD)  n M (SD) 

Active Learning  198 2.72 (0.61)  124 2.17 (0.77) 

Attention  176 3.02 (0.56)  106 3.02 (0.62) 

Attitude  186 3.16 (0.61)  110 2.98 (0.68) 

Collaboration with Peers  181 2.16 (0.64)  120 1.97 (0.63) 

Faculty Interaction  189 2.73 (0.51)  125 2.42 (0.51) 

All Indicators Combined  132 2.76 (0.30)  77 2.59 (0.28) 

 

Paired-Sample t-Tests for Categories 

 Since there are only two factors being compared for each category, the repeated 

measures ANOVA is not useable to determine significant differences, as it requires a 

minimum of three factors. The paired-sample t-test performs the same comparison as the 

repeated measures ANOVA while accounting for factors that are inter-related, but has 

been specifically made to compare two factors. As such it is a perfect replacement to 

conduct the final analysis of the differences between the asynchronous and synchronous 

tools on all five indicators and the combined value representing engagement. 

 Assumptions. Four assumptions need to be met to run a paired-sample t-test: a) 

the dependent variable must be continuous, b) the independent variable must be 

categorical with two related groups, c) the groups should have no significant outliers in 

their differences, and d) the distribution should be approximately normal. The first two 

assumptions were met with the conversion of the original Likert-scale data to a 

continuous value and the independent variable being split between the asynchronous and 

synchronous categories. No outliers were found for the Active Learning indicator, three 
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low scores were found for the asynchronous Attention indicator, four low scores were 

found for the asynchronous Attitude indicator and one for the synchronous Attitude 

indicator, one high score for the asynchronous Collaboration with Peers indicator, four 

high scores for the asynchronous Faculty Interaction indicator and one high score for the 

synchronous Faculty Indicator, and one low score for each of the asynchronous and 

synchronous combined indicators.  

Removing the outliers for the asynchronous Attention indicator changed the result 

from not significant to significant, so the change was made to run the test without the 

outliers for that case. All other outliers were retained as their inclusion had no effect on 

the significance of the results and resulted in only minor changes to the values found in 

Tables 4.29 and 4.30. Normality was established by an examination of the Normal Q-Q 

plot of each indicator which were acceptably close to linear. With all of the assumptions 

addressed, the paired-sample t-test was run on the five indicators and the combined 

indicator yielding six results. 

 Paired-sample t-test results. As shown in Table 4.29, once the outliers were 

removed from the Attention indicator, all of the indicators and the combined indicator 

produced significant differences in mean score. The Active Learning indicator produced 

the largest difference, with asynchronous tools registering a 0.52 increase in mean score 

over the synchronous tools. This shows that the participants felt much more active and 

involved when using the asynchronous tools over the synchronous tools, a counter 

intuitive result considering synchronous tools require the student to be present and active 

at a specific time. Once the outliers were removed from the Attention indicator, there was 

actually a small significant increase in the favor of synchronous tools, the only indicator 
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for which that was true. While it is difficult to make much of a small change that required 

a correction of the data, it does follow that using synchronous tools would require more 

attention from the students, though it was surprising that the asynchronous tools also 

rated so high on the indicator. 

 The Attitude indicator resulted in high mean scores for both tools and the smallest 

difference of any indicator that maintained the outliers. As mentioned in the look at the 

mean scores for the category, it was interesting that students appeared to be consistently 

satisfied with all of these tools despite issues in certain areas. On the other end of the 

spectrum, the Collaboration with Peers indicator featured the lowest mean scores for both 

categories and another small difference, so if there is one area in which online tools are 

failing it is in allowing the students to connect to each other. This is crucial, as 

collaborating with your fellow students is a vital part of engagement in education. 

 The final individual indicator showed a marked increase in score for the 

asynchronous tools over the synchronous ones. One item of note is that both of the 

indicators with the most responses featured a great preference for asynchronous over 

synchronous tools, while the lower counts lead to smaller differences. That did not hold 

true for the overall combined indicators, as the small amount of respondents who had 

used every tool in the survey expressed a small, but significant, preference for 

asynchronous tools over synchronous tools. Neither score is particularly high, so it stands 

to reason that there is room for improvement for both categories. 
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Table 4.29 

Paired-Sample t-Test Results by Tool Category 

Note. CI = Confidence Interval 
*Significant at the p < 0.05 level 
 

 Effect Sizes. One additional piece of information that is available from 

conducting the paired-sample t-test is the ability to calculate effect size from the results. 

By taking the mean difference of the related groups and dividing the standard deviation 

of that difference, a value called Cohen’s d is produced which can give an idea of the 

result’s practical significance. Table 4.30 shows the calculated d value for each indicator 

and the combined indicator, with certain thresholds defining the effect size. The threshold 

for a small effect size is a d value of .2, for a medium effect size is .5, and for a large 

effect size is .8. Active Learning, Faculty Interaction, and the combined indicators all 

demonstrate large effect sizes, while the Attention, without the outliers, Attitude, and 

Collaboration with Peers indicators all demonstrate small effect sizes. 

  Asynchronous Synchronous    

Indicator n M (SD) M (SD) Difference 95% CI p 

Active Learning 120 2.70 (0.66) 2.18 (0.76) 0.52 [0.40, 0.64] .001* 

Attention (No outliers) 96 3.02 (0.57) 3.09 (0.56) -0.07 [-0.12, -0.00] .039* 

Attitude 107 3.08 (0.66) 2.98 (0.69) 0.10 [0.03, 0.18] .009* 

Collaboration with Peers  115 2.13 (0.64) 1.98 (0.63) 0.14 [0.07, 0.22] .001* 

Faculty Interaction 120 2.73 (0.51) 2.42 (0.52) 0.31 [0.24, 0.38] .001* 

All Indicators Combined 70 2.75 (0.30) 2.59 (0.29) 0.16 [0.12, 0.21] .001* 
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Table 4.30 

Paired-Sample t-Test Scores and Effect Size by Tool Category 

Indicator t Score p MD (SD) d Effect Size 

Active Learning t(119) = 8.554 .001* 0.521 (0.668) 0.780 Large 

Attention (No outliers) t(95) = -2.088 .039* -0.063 (0.293) -0.215 Small 

Attitude t(106) = 2.651 .009* 0.103 (0.401) 0.257 Small 

Collaboration with Peers  t(114) = 3.810 .001* 0.144 (0.405) 0.356 Small 

Faculty Interaction t(119) = 8.801 .001* 0.314 (0.391) 0.803 Large 

All Indicators Combined t(69) = 6.896 .001* 0.163 (0.199) 0.819 Large 

Note. MD = Mean Difference 
*Significant at the p < 0.05 level 

Potential Data Limitations 

 No study is without flaw and this dissertation is no exception. Over the course of 

the development, data collection, and analysis several issues came to light that would 

certainly be changed if everything was to be redone. While none of them are problems 

that invalidated the survey or the results, addressing them would certainly have made 

things smoother. There are three main concerns for this study: 1) questions that needed a 

reversed scale, 2) the options “Never” and “N/A” might have been too similar, 3) 

participants with a more diverse set of majors could have been recruited, and 4) an 

explanation of the tools being studied could have been provided. 

Reversal of Scale 

One problem that should have been addressed in the development phase was the 

set of questions where their engagement characteristics were opposite to the scale 

presented. The majority of questions were designed so that the option “Very Often” 

represented the most engaging response and “Never” represented the least. However, all 

of the questions in the Attention and Attitude indicators as well as the final question in 
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the Faculty Interaction indicator were written so that the reverse was true, “Never” was 

the most engaging response and “Very Often” indicated a negative engagement 

experience. During development the focus was ensuring that the questions mapped to the 

responses, but what those responses meant in terms of engagement was neglected. It was 

not until analyzing the data after the survey was completed and assigning a value to the 

responses that the lack of consistency was revealed. This was easily rectified by reversing 

the scale for the affected questions, and verified by the fact that the standard deviations 

remained the same after being reversed. Fixing the problem before it got to that point 

would have been ideal, however. 

Similar Options 

 Another issue with the survey that became clear after beginning to analyze the 

data was that there may have been some confusion from some participants about the 

difference between the options of “Never” and “N/A” in their survey responses. “Never” 

was supposed to indicate that that while using the tool they had never experienced 

whatever the question asked. “N/A” was supposed to indicate that the participant had not 

used the tool at all and could not provide a response. This was not explicitly stated in the 

survey and, while impossible to prove, it seemed as if some participants confused the two 

options. A better solution would have been to change the “N/A” option to explicitly state 

“I have not used this tool,” although ideally a shorter phrase would be used. Another 

possibility was to provide more explicit instructions in the body of the survey where 

participants could read them. 
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Tools Explanation 

 One disadvantage to conducting an online survey is that all explanations must be 

planned for and provided ahead of time, and the number of assumptions made about the 

participants in the survey must be limited. In this case, basic knowledge of online 

education tools was assumed, which some participants may not have had, such as specific 

exemplars of tool types like Skype and Google Hangouts for Audio/Video Conferencing. 

These examples were given to the classes that were visited, but future administrations 

should potentially include a short introduction to the online tools and examples for 

participants to consider. Careful consideration should be given to the amount of extra 

time introduced by such a reference, however, to ensure that participants do not tire or 

lose interest.  

Same Majors 

 One department agreed to allow the use of their mailing list to contact their 

faculty to recruit classes for this study. While that department, Psychology, is the largest 

one on campus, use of the list also led to a large majority of respondents being from that 

major. This is less concerning than with some other departments, however, as many 

universities use Psychology-based research pools and that means many engagement and 

attitude studies have a high number of those students in them. The size of the major 

coupled with the research orientation of the students and faculty mitigate a lot of the 

issues that might be involved. Being able to diversify the students that participated in the 

study could be desirable, and now that the study was successfully run it might be easier to 

get more departments on board. For generalizability, however, having a large number of 



136 
 

students from Psychology likely does not hinder being able to draw conclusions from this 

sample. 

Summary 

 In order to ascertain what aspects of student engagement six online tools: a) 

audio/video conferencing, b) chat, c) email, d) lecture capture and podcasts, e) message 

boards, and f) virtual classrooms, are effective in promoting, the Online Teaching Tools 

Engagement Framework was created. This framework features five indicators that 

together represent student engagement with these online tools: a) Active Learning, b) 

Attention, c) Attitude, d) Collaboration with Peers, and e) Faculty Interaction. The Online 

Teaching Tools Engagement Survey was developed based on this framework and 

conducted at CSUN, with participants asked their opinion on the engagement qualities of 

the six tools. The demographics of the study are representative of upper division CSUN 

students, with a higher incidence of female respondents as well as a preponderance of 

Psychology majors.  

In order to address the first research question for this study, the tools were first 

examined by each of the five indicators. The most engaging tools according to the Active 

Learning indicator were lecture capture and podcasts and email. The Attention indicator 

did not prove to have a most engaging tool, as the mean scores were too close to 

differentiate with any statistical significance. The Attitude indicator’s most engaging tool 

was email, which was also the case for the Collaboration with Peers and Faculty 

Interaction indicators. Virtual classrooms performed poorly in every indicator and was 

also the least frequently used tool among all of the participants. Two interesting results 
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were the overall poor scores for all tools in the Collaboration with Peers indicator and the 

particularly poor score recorded by audio/video conferencing in the Faculty Interaction 

indicator.  

In order to address the second research question for this study, the scores for each 

tool on each of the five indicators had the means calculated producing one engagement 

score for each tool and then examined. When the responses regarding the individual tools 

were evaluated it became apparent that the most engaging tool according to the 

participants when combining the indicators was email. Chat, lecture capture and podcasts, 

and message boards were placed firmly in the middle, while audio/video conferencing 

and virtual classrooms lagged behind. This was reflective of the results rendered from the 

individual indicators, though aggregating the data provided two items of note. First, chat 

stood out among the synchronous tools as the best one for student engagement, rivaling 

the two non-email asynchronous tools in mean score. Second, message boards were the 

definition of average when it comes to engagement, never scoring too high or too low on 

any one indicator or in the overall evaluation. This makes message boards dependable 

when it comes to student engagement, important since they are so widely used, but also 

indicates that there is room for improvement, which appears to be the case for all tools 

except, perhaps, email. 

In order to address the third research question for this study, the scores for each of 

the three asynchronous tools, email, lecture capture and podcasts, and message boards, 

had the means calculated producing one score, as were the scores produced for each of 

the three synchronous tools, audio/video conferencing, chat, and virtual classrooms. 

These two scores were then compared to determine if there were any differences in 



138 
 

engagement between the two categories. The asynchronous group came out on top of 

every indicator except for one, Attention, and even then it required the removal of a few 

outliers to achieve statistically significant results. The effect sizes for the Active 

Learning, Faculty Interaction, and combined total indicators were all classified as large 

according to Cohen’s d, while the other three indicators all achieved small effect sizes. 

The results for student engagement with respect to the two communications categories 

resulted in a clear advantage for asynchronous tools.  

While there were a few issues that potentially impacted the data in the study, none 

were so egregious as to invalidate it. Through statistical methods and analysis this study 

was able to determine what participants felt were the best tools for each indicator and for 

online student engagement overall, while also determining whether asynchronous or 

synchronous tools were more engaging to students in online education. This information 

is crucial in developing future online classes and in being able to select the best tool 

available for each aspect of the course in order to maximize student engagement. 

Evaluating these results not only provides information as to the preferences of students 

now, but also the opportunity to ascertain which areas need more work in the future and 

what tools need more development.  
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Chapter 5 

After analyzing the copious amount of data provided by the Online Tools 

Teaching Engagement Survey, it is necessary to provide some interpretation and context 

for the results of this dissertation study. This chapter accomplishes that goal by 

presenting five subsections and a concluding statement that serve to review the content of 

this dissertation study, each providing further information with which the study can be 

framed.   

First, this chapter begins with a brief summary and a review of the major points 

revealed while answering the research questions posed by this study. Second, the 

summary of the study is followed by a section presenting the major findings of this 

dissertation research with an examination of the results which provides interpretation, 

analysis, and an evaluation of the proposed theoretical framework. Third, the major 

findings are followed by a discussion section that presents an examination of the 

limitations as well as the generalizability of the research conducted. Fourth, an 

implications for policy section reviews some applications of this research to practice that 

provides four specific ways the findings from this study can be applied. Fifth, a section 

highlighting recommendations for future research is presented to explain some ways that 

this research study can be built upon to explore related topics. Last, a concluding 

statement constructs a final elucidation of the primary outcomes of this dissertation. 

Summary of the Study 

 Student engagement began developing as a field about twenty years ago when 

scholars realized that students who connected with course material or participated more 
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on campus generally had better outcomes (Hu & McCormick, 2012). This was true for 

face-to-face courses at the time (Chickering & Gamson, 1987; Kuh, 2001b) and for 

online courses as they developed (Chickering & Ehrmann, 1996; Liard & Kuh, 2005). 

The growth of distance learning, and online education specifically, led to the 

development of new tools that fell into one of two different categories: a) asynchronous 

tools, which do not require that the students and instructor be online at the same time, and 

b) synchronous tools, which do require that the students and instructor be online at the 

same time. Combining the ideas of student engagement, online education, and the 

communication types of these tools lead to a specific intersection of those factors that 

could shed light on student behavior and preferences. 

Student engagement with online tools is a crucial area that will only become more 

important with the implementation of more online courses. While much research has 

been done on face-to-face engagement (Bunce, Flens, & Neiles, 2010; Fredricks, 

Blumenfeld, & Alison, 2004; Hu & McCormick, 2012; Kuh, 2001a), and even some on 

online engagement (Chen, Lambert, & Guidry, 2010; Robinson & Hullinger, 2008), to 

date, there has been little research done on the tools used in online education and their 

engagement qualities. Additionally, no research was found that compared these tools and 

their communication types in terms of engagement. In order to compare these tools and 

the categories of asynchronous and synchronous methodologies, it was necessary to 

create a new framework, the Online Teaching Tools Engagement Framework. 
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Purpose 

The purpose of this study was to use the developed framework to determine 

whether there is a difference between asynchronous and synchronous tools in regards to 

student engagement with online education. This study collected data ascertaining student 

opinions on their engagement with the various tools used in online education. The 

research setting was California State University, Northridge (CSUN), a Hispanic Serving 

Institution (HSI) in Southern California and the sample included undergraduate students 

who were older than 18 and had taken an online or hybrid course in the past two years. 

Research Questions and Hypotheses 

Three research questions were posed tied to three research hypotheses: 

1. Using the Online Teaching Tools Engagement Framework, what are the 

differences among the selected online tools and their effect on each indicator of 

the framework? 

2. Using the Online Teaching Tools Engagement Framework, what are the 

differences among the selected online tools and their effect on overall student 

engagement? 

3. Using the Online Teaching Tools Engagement Framework, what is the difference 

between the categories of asynchronous and synchronous tools and their effect on 

overall student engagement? 
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The first hypothesis relates to RQ1 and can be expressed as follows: 

H0: There will be no difference in mean scores among online education tools in 

regards to each indicator of the Online Teaching Tools Engagement 

Framework. 

H1: There will be a difference in mean scores between online education tools in 

regards to each indicator of the Online Teaching Tools Engagement 

Framework. 

The second hypothesis relates to RQ2 and can be expressed as follows: 

H0: There will be no difference in mean scores among online education tools in 

regards to their student engagement characteristics represented by the 

combined indicators. 

H1: There will be a difference between online education tools in regards to their 

student engagement characteristics represented by the combined indicators. 

The third hypothesis relates to RQ3 and can be expressed as follows: 

H0: There will be no difference in mean scores between the categories 

asynchronous and synchronous technology in regards to their student 

engagement characteristics.  

H1: There will be a difference in mean scores between the categories 

asynchronous and synchronous technology in regards to their student 

engagement characteristics. 
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Methodology 

 The Online Teaching Tools Engagement Framework was developed from related 

research literature, the components of the ARCS Model (Keller, 1983), and an adaption 

of the themes and indicators used in the National Survey on Student Engagement. The 

framework contains five indicators of engagement with online tools: a) Active Learning, 

b) Attention, c) Attitude, d) Collaboration with Peers, and e) Faculty Interaction. The 

Online Teaching Tools Engagement Survey was created from the framework in order to 

answer the research questions and test the hypotheses derived from them. The 

methodological approach for this study was an ex post facto non-experimental design, as 

only the participants’ previous experience with online tools was being examined. Once 

the research methodology was designed, six online tools were selected following a pilot 

test and a survey was developed in order to collect student responses related to those 

tools that were identified as the most commonly used: 1) audio/video conferencing, 2) 

chat, 3) email, 4) lecture capture and podcasts, 5) message boards, and 6) virtual 

classrooms. The survey methodology was selected as a way to get feedback from a wide 

variety of participants as to what works and what does not in terms of tool use. The 

survey link was sent through a department email list to faculty, and those electing to 

participate then distributed the survey to their classes. 

 Data were collected over a two month period with 362 initial responses yielding 

276 useable responses. Demographics of the sample were skewed towards the female sex 

(73.9%), which is representative of the Psychology majors at CSUN and corresponds to a 

previous finding that women may be more likely to participate in research opportunities 

that involve extra credit (Padilla-Walker, Thompson, Zamboanga, & Schmersal, 2005), 
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and the age and ethnic makeup was representative of the population being sampled. Each 

of the five indicators contained three questions on the survey, and these questions were 

examined individually with the mean and standard deviation being calculated for each 

tool. The five indicators then had the three questions averaged for each tool, and the 

resulting values were used in a repeated measures ANOVA to ascertain where the 

significant differences lied among the tools. The same was done for the averages of all 

five indicators together to create a single engagement representation. Finally the values 

for each of the three asynchronous tools and the three synchronous tools were compared 

using a paired-samples t-test to determine if any significant differences existed between 

them. 

Major Findings 

 In reviewing the results of the data analysis, several key findings surfaced both in 

response to the research questions and in regards to other interesting pieces of 

information. These findings include: a) the most engaging tool in each indicator, b) the 

most engaging tools overall, c) the most engaging category of tool, d) an interesting 

disconnect between a tool and faculty interaction, e) the least popular tool overall, f) an 

entire indicator that scored unusually low, and g) a ranking of the tools from most 

engaging to least engaging. These findings were able to address all of the hypotheses 

posed, although not necessarily in the predicted manner. 

 Indicator bests. Each of the five indicators provided a different pattern of tool 

preference, which allows the ability to produce some interesting interpretations. This is in 

direct response to research question number one, and also addresses the first hypothesis, 
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although it actually provides five responses, one for each indicator. Only one indicator 

proved to be inconclusive, as the means were too similar to detect a difference using the 

repeated measures ANOVA. Combined mean indicator scores for each tool can be found 

in Table 5.2 at the end of the Overall Engagement Bests section. 

 Active Learning indicator. The results from the Active Learning indicator actually 

produced two tools that were remarkably similar as the best, with lecture capture and 

podcasts and email both posting significant increases in mean score over the remaining 

four tools. Lecture capture and podcasts had the highest mean score and the tool scored 

highest on the questions which involved analyzing course materials or related ideas and 

using the tool to review for projects. This implies that participants appreciated the ability 

to go back and review the material all in one place, as the tool allows them to do. Email 

scored highest on the question which asked whether the tool enhanced their 

understanding of the course material. This perhaps reflects their ability to use the tool to 

get answers to questions and clarify confusion. For the active learning indicator it seems 

that participants valued the ability to readily review material and clarify any points of 

confusion either by review or direct inquiry. 

 Attention indicator. The results from the Attention indicator were too similar to 

detect any significant difference, as all tools had mean scores that were very close. This 

was the one case where the null hypothesis, that there would be no significant difference 

among the tools, proved to be supported. The asynchronous tools appeared to hold 

attention just as well as the synchronous tools despite a prediction otherwise, though it 

was the one indicator where all of the synchronous tools had strong mean scores that 

were comparable with the asynchronous tools and even had one tool, chat, which had the 
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highest mean score. This makes sense as synchronous tools require an increased amount 

of attention as the material is being broadcast in real-time, and it seems there was no 

difficulty for any of the tools to hold the participants’ attention. Looking at the overall 

scores, however, chat appeared to score the highest in the category and could be put forth 

as the nominal “leader” in the category. 

 Attitude indicator. The results from the Attitude indicator, on the other hand, 

clearly showed one tool, email, which was preferred to all others by a significant margin. 

When asked if participants felt frustrated with the tool, email recorded one of the highest 

mean scores in the entire survey, 3.42 (out of four, indicating the option of “Never”). 

This was slightly improved on by its score of 3.43 when participants were asked if they 

felt too much information was being presented at once, a result also found in this 

indicator. Email presents many benefits for communication, being a quick, customizable, 

and efficient way to get specific answers to one or many questions, and this ability seems 

to have been reflected in the high scores for the tool. Participants indicated that they had 

a strong affinity for the email tool and were happy to use it in any of their online courses. 

 Collaboration with Peers indicator. The results from the Collaboration with Peers 

indicator once again demonstrated that email was the preferred tool over all of the rest. 

Participants indicated that they most often used email to work on assignments with other 

students and communicate about course material, though the mean scores were closer to 

the “Sometimes” response than the “Often” one. A synchronous tool proved to be 

statistically significantly preferred for collaboration with peers over the other two, as chat 

scored higher than both audio/video conferencing and virtual classrooms. As chat is 

essentially the synchronous form of email, this preference makes sense. Of note, 
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however, is that the mean scores for this category were the lowest across all tools, 

indicating a real lack of engagement when it comes to interacting with other students 

using these online tools, which warrants its own section in these results. 

 Faculty Interaction indicator. The results from the final indicator, Faculty 

Interaction, again showed email to be the most preferred tool for online education 

engagement. The highest mean scores for all of the questions at 3.49 was accomplished 

by email on two of the questions in this indicator, when asked whether this would be their 

tool of choice to communicate with their instructor (out of four, indicating the option of 

“Very Often”) and whether they felt that the instructor was not trained in the use of this 

tool (out of four, indicating the option of “Never”). As one of the earliest online tools it 

seems apparent that students have become comfortable using this tool in interacting with 

the faculty and have come to prefer it over other methods. This is interesting when other 

methods might offer more benefits to communicating, an idea that also warrants its own 

section in these results. 

Table 5.1 

Best Tool by Indicator 

Indicator Tool 

Active Learning Lecture Capture and Podcasts/Email 

Attention Chat* 

Attitude Email 

Collaboration with Peers  Email 

Faculty Interaction Email 

Note. * = No significant results found, based on mean score 

 Overall engagement bests. When all five indicators were averaged, as seen in 

Table 5.2, to compare the six tools, email once again proved to have a statistically 
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significant mean score increase over all five other tools. This is hardly surprising 

considering that it was the top tool in terms of participants’ attitude, choosing to 

collaborate with peers, and selected for faculty interaction, a close second in usage for 

active learning, with the attention indicator not producing any clear leader. As such, it 

seems clear that while email has a long history in online education, it will continue to be 

influential as an online education tool due to its ability to engage students on multiple 

levels. 

 While the mean scores place chat around the same level as lecture capture and 

podcasts and message boards, the tool showed statistically significant increases in mean 

score over audio/video conferencing and virtual classrooms and thus was the most 

engaging synchronous tool. Examining the mean scores for each indicator show that chat 

was the top synchronous tool in every indicator except for active learning, where it was 

second to audio/video conferencing. As a method for communicating in real-time, it 

makes sense that chat would be an engaging tool for those interested in synchronous 

collaboration, though it is of note that the overall scores are lower compared to the 

asynchronous tools and especially email. This finding addresses the second research 

question and hypothesis, showing there are definitely preferred tools when it comes to 

online engagement. 
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Table 5.2 

Combined Mean Scores for Tools by Indicator 

 Asynchronous Tools  Synchronous Tools  

Indicator 
Email 

M (SD) 

LC  

M (SD) 

MB 

M (SD) 

A/V 

M (SD) 

Chat 

M (SD) 

VC 

M (SD) 

Active Learning 2.69 (0.81) 2.96 (0.86) 2.50 (0.82) 2.40 (1.01) 2.12 (0.77) 2.11 (1.00) 

Attention 3.10 (0.65) 2.93 (0.62) 3.05 (0.67) 3.00 (0.65) 3.13 (0.62) 3.03 (0.75) 

Attitude 3.38 (0.67) 3.05 (0.69) 3.12 (0.74) 2.96 (0.70) 3.08 (0.76) 3.02 (0.76) 

Coll. with Peers 2.46 (0.83) 1.99 (0.78) 2.08 (0.77) 1.93 (0.76) 2.19 (0.75) 1.87 (0.79) 

Faculty Interaction 3.20 (0.59) 2.44 (0.66) 2.59 (0.66) 2.27 (0.62) 2.63 (0.59) 2.37 (0.66) 

All Combined 2.99 (0.40) 2.67 (0.36) 2.68 (0.37) 2.57 (0.38) 2.68 (0.35) 2.51 (0.39) 

Note. A/V = Audio/Video Conferencing; LC = Lecture Capture; MB = Message Boards; VC = Virtual 

Classroom 

Asynchronous versus synchronous tools. To compare the asynchronous versus 

synchronous tools, the average for all three tools in each category was compared, first for 

the individual indicators and then with all of the indicators combined into one 

engagement score. The asynchronous tools that were combined are email, lecture capture 

and podcasts, and message boards, while the synchronous tools were audio/video 

conferencing, chat, and virtual classrooms. When using a paired-sample t-test to compare 

the categories by each indicator, asynchronous had statistically significant mean score 

increases in four of the five areas, active learning, attitude, attitude, collaboration with 

peers, and faculty interaction. When outliers were removed, however, synchronous tools 

showed a small statistically significant increase in mean scores in the attention indicator. 

Overall, however, when the categories were compared on all indicators combined, 

asynchronous tools were preferred over synchronous ones. This finding addresses the 

third research question and hypothesis, showing that asynchronous tools are preferred to 

synchronous ones in terms of student engagement. 
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Since the paired-sample t-test was used to compare the asynchronous and 

synchronous categories, a value called Cohen’s d can be calculated for each comparison 

that will allow for the determination of an effect size. This effect size can be classified as 

small, medium, or large depending on the value of d, which is simply the mean difference 

divided by the standard deviation. By this calculation, the effect size for the differences in 

the active learning and faculty interaction indicators, as well as all indicators combined, 

was determined to be large. The effect size for attention, when not including outliers, 

attitude, and collaboration with peers indicators were all calculated to be small. Having 

several large effect sizes is very interesting, as it shows how large the differences 

detected are according to this framework. 

Different aspects of engagement seemed to drive different asynchronous tools’ 

success in the comparison. For active learning, lecture capture and podcasts scored highly 

on the questions that had to do with analyzing and reviewing materials. Synchronous 

tools can accomplish these tasks as well, but they must be setup ahead of time to record 

the session being performed. While this does turn it into an ex post facto asynchronous 

tool, these findings show that the ability to go back to material is a key part of 

engagement with an online tool. Email scored highly on the faculty interaction questions, 

which seemed to stem from that tool being the common method of communication with 

instructors in an online course. Familiarity has led to acceptance regardless of any 

weaknesses the format might display. It may be the case that synchronous tools simply 

require more time for students to become familiar with them before they are as readily 

accepted. 
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Audio/video conferencing and faculty. One result that stood out upon 

examination was the very poor scores recorded by the audio/video conferencing tool 

when it came to faculty interaction. It had the lowest mean score on two of the three 

questions, was second lowest on the other one, and four of the other five tools recorded 

statistically significant improvements over the tool, with only virtual classrooms not 

being able to do so. This is particularly interesting because one would think that the 

ability to see the instructor when talking them would provide benefits over emailing them 

or even chatting with them, yet both tools performed better. This points to a disinterest on 

either the instructor’s or student’s behalf in using the technology to communicate with 

the other. Perhaps adding the visual component feels too much like an invasion of 

privacy, the desire for anonymity or the ability to multi-task while communicating is still 

too strong, or maybe the tools just have not reached wide acceptance yet. Using the tool 

which most closely mimics face-to-face interaction should be a higher priority for online 

education and it will be interesting to see how this develops. 

Virtual classrooms were least popular overall. The one tool that performed 

poorly consistently both in mean score and the number of users (n) was virtual 

classrooms. This seems to point to a lack of exposure, and perhaps faculty are put off by 

the complexity involved in setting up and managing this tool. While it does try to mimic 

the multiple engagement platforms available in a face-to-face classroom, participants 

gave the tool lower scores on the fact that too much information was being presented at 

once and that they did not feel the faculty was trained in the use of the tool. Virtual 

classrooms can have elements of the functionality of most other tools tested here 

combined into one interface, yet those elements tested separately scored higher. Perhaps 
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virtual classrooms are trying to do too much at once, or the interfaces that currently exist 

do not allow students optimal paths for interaction and need to be developed further. 

Difficulty collaborating with peers. The one indicator that all tools performed 

poorly in was Collaboration with Peers, with email receiving the highest mean score of 

only 2.46 (out of four, between “Sometimes” and “Often”) in the overall average. 

Participants indicated that they only sometimes used these tools to work on assignments 

with other students, communicate with other students about course material, and 

preferred to work with other students using email over any of the other tools. This 

indicates that most participants viewed online education as a solitary pursuit, and perhaps 

that instructors do as well in not providing many group assignments. As noted by 

Chickering and Gamson (1987) in their original work on face-to-face classes and then 

confirmed by Thurmond and Wambach (2004) in their later literature review, student 

interaction is a key to face-to-face engagement. This result seems to indicate that either 

this is not the case in online education, or instructors and students have yet to be able to 

replicate that effect in the online environment. 

Engagement rankings. Based on the overall average of the five indicators 

combined into a single engagement score, a hierarchy of tools can be seen in these results 

as shown in Table 5.3. The most engaging tool was email, which performed strongly in a 

majority of the indicators. The next tools are actually a tier including chat, lecture capture 

and podcasts, and message boards, which scored similarly. Chat did well in the attention, 

collaboration with peers, and faculty interaction indicators, while lecture capture and 

podcasts did very well in the active learning indicator. Message boards did well in the 

attitude category and was in the middle of the pack for all of the other indicators, so 
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participants seemed to find them as the middle ground of online education. The last two 

tools make up the third and lowest tier, with audio/video conferencing scoring very low 

in the faculty interaction indicator and virtual classrooms having low mean scores in 

every indicator. 

Table 5.3 

Engagement Ranks by Tool, n: 70 

Tool M (SD) Engagement Tier 

Email 2.93 (0.41) First 

Chat 2.69 (0.32) Second 

Lecture Capture and Podcasts  2.66 (0.34) Second 

Message Boards 2.66 (0.32) Second 

Audio/Video Conferencing 2.57 (0.37) Third 

Virtual Classrooms 2.51 (0.38) Third 

Note. M = Mean Score; SD = Standard Deviation; Scores from Table 4.27 

Discussion 

 Determining how students engage with different online tools and the 

communications categories in which they reside is crucial to understanding how to make 

better online classes. Seeing which tools performed better at which indicators can give a 

sense as to which mechanisms and modes should be applied in each portion of the class. 

This dissertation study showed that students preferred to have a lecture capture or podcast 

to be able to review when preparing for a test or just refreshing concepts, and that 

synchronous tools were not preferred for this task. Email was the preferred form for 

communicating with instructors, though chat was identified as an acceptable alternative. 

Message boards serve as a kind of jack-of-all-trades foundation of online education, but 

may require a more creative implementation to become more engaging, perhaps by 
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anonymizing them for certain applications like Bowen, Farmer, and Arsenault (2012) did 

to get students to be more open and honest. Knowing the strengths and weaknesses in 

engagement with these tools as perceived by the ones using them allows for considered 

and careful construction of online classes that are more engaging to those participating. 

Ties to the Literature 

 As demonstrated in Chapter 2, the literature on student engagement and online 

education are both, respectively, deep and broad, so there will naturally be areas that the 

results of this study will either corroborate or challenge. In particular, there were four 

areas in which commonality with the literature could be found: a) the advantage of 

flexibility, b) faculty engagement with online tools, c) the need for self-motivation, and 

d) the blending of tools for online education. Additionally, there is room to reflect on the 

place that this study might have among that literature.  

Synchronous tools and flexibility. One aspect in the literature that was very 

clear was that students desire the ability to access tools anytime, night or day (Artino, Jr., 

2010; Chen, Lambert, & Guidry, 2010; El Mansour & Mupinga, 2007; Eom, Wen, & 

Ashill, 2006; Schmetzke, 2001, Summers, Waigandt, & Whittaker, 2005; Wuensch, Aziz, 

Ozan, Kishore, & Tabrizi, 2008). The consistent ranking of asynchronous tools higher 

than the synchronous tools and the statistically significant increase in engagement when 

comparing the categories seems to support this connection. Whether this is in service to 

balancing work and school schedules, as noted in Errey and Wood’s (2011) study – or 

just a desire to have a more flexible schedule – it  seems that asynchronous tools will 

always have an advantage over synchronous tools in that regard. As mentioned in the 
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section comparing the categories, synchronous tools can ameliorate this disadvantage by 

adopting some asynchronous aspects of the tools, such as recordings or chat logs, but it 

will never fully replace anytime, anywhere availability. 

 Faculty and online tools. Participant responses to certain questions seemed to 

corroborate certain aspects of the faculty engagement with online education literature. 

Dyment, Downing, and Budd (2013) had found that many faculty members did not feel 

prepared and had minimal training, a status that likely explains the overall lower 

incidence of use of the virtual classroom tool, as that tool is the most complex and 

requires the most preparation. Meyer, Bruwelheide, and Poulin (2009) found students to 

be most satisfied when instructors felt “real,” yet the tool that would most provide that 

feeling, audio/video conferencing, was rated the worst in faculty interaction. Whether this 

speaks to a lack of instructor training, openness, or desire is unclear, but it is certainly a 

topic to be investigated. It might also be the students who do not want that kind of 

interaction, however they are also more satisfied with courses where faculty members 

provide prompt feedback and where they perceive strong interactions with the instructor 

(Thurmond & Wambach, 2004), which partially explains the popularity of email and chat 

in the faculty interaction indicator. The more comfortable faculty members are with all 

manner of online education technology, the more effective they will be in engaging the 

students with it. 

 Online education as a solo pursuit. The low scores displayed in the results of 

the Collaboration with Peers indicator actually demonstrates two of the challenges of 

online education outlined in the literature review: the lack of contact and the necessity for 

student self-motivation. The lack of contact related results particularly speak to the 
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feelings of anonymity and potential disconnect from the class, and, as noted by Errey and 

Wood (2011), this makes students more likely to prioritize other life activities, such as 

work or entertainment, over their online courses as the feeling is they will not be missed. 

To counteract this, instructors need to look at both using more engaging tools, one study 

shows that perhaps more frequent emails or chats would be beneficial to increase faculty 

feedback (Bjorklund, Parente, & Sathianathan, 2004), and find ways to increase the 

ability of the students to collaborate with their peers using these online tools.  

Until students are better able to collaborate with peers, however, the issue of self-

motivation is still going to be primary for their online education. Miltiadou and 

Sevenye’s (2003) three areas for success in online education remain relevant: 1) whether 

students believe they can be successful, 2) why they are pursuing online education, and 3) 

what strategies and actions they are using to participate in online education. Students can 

use the results of this study to determine which tools might be more effective in any area 

of online education they might be struggling in or to determine how they can best 

accomplish a task. For example, they can seek out a lecture capture or podcast if needing 

to review material, or engage in a chat with fellow students if needing to collaborate with 

their peers. The more a student knows about themselves and the tools they have available 

to them, the more successful they will be in online education. 

 Blending tools for online education. While asynchronous tools proved to be 

more engaging, there were certainly enough positive results concerning the various 

synchronous tools not throw them out completely. As noted by Giesbers, Rienties, 

Tempelaar, and Gijselaers (2013), asynchronous and synchronous tools can have 

different strengths, some of which were highlighted by the results of this study. Indeed, 
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student preference for the different categories may lead them to interact better with one 

over the other. According to Beyth-Marom, Saporta, and Caspi (2005), students who 

preferred a synchronous tutorial wanted to work with others more and did not value 

constant access to class materials as highly as those who preferred the asynchronous 

tutorial. This seems to be reflected in those respondents who did rate the synchronous 

tools highly in areas like active learning and collaboration with peers. That said, this 

study provides evidence that, while asynchronous tools should be the first choice for 

online courses, synchronous tools do not fall so far behind as to be excluded from use in 

online education and should, in fact, be examined more to see how they can be improved 

and integrated in terms of engagement with students. 

 Contributions to the field. It is the goal of every dissertation to make significant 

contributions to the field in which it is situated, and while the amount of significance may 

be debatable, there were definitely several areas in which this dissertation provided some 

insight. The first area was in creating a new framework with which to evaluate online 

education tools. While it will likely need some refinement, it proved to be a useful tool 

for starting the discussion of student engagement with online tools. The second area was 

uncovering the participants’ lack of engagement when it comes to collaborating with 

peers. This is likely the most important discovery and certainly warrants follow up and 

action to ensure that this problem is remedied. The third area was identifying a 

disconnect between faculty and students when it comes to audio/video conferencing. As a 

tool that allows more communications cues than just the written word, it seems important 

to be able to incorporate it into the faculty-student interactions. These contributions are a 
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solid place to being addressing problems with student engagement in online education in 

the future. 

Limitations and Generalizability 

 There were some limitations to this study that should be addressed in future 

related research. The first was that students at only a single institution were being 

surveyed, a University that is classified as a Master’s College and University – Large 

Programs according to the Carnegie Classification and is also a Hispanic Serving 

Institution (HSI). Demographic questions were asked on the survey to ascertain how the 

survey population matched up to these larger ones. Another potential problem was the 

participation of students from outside the University, although all participants indicated 

that they were CSUN students on the demographic question. The final potential limitation 

was working with a newly developed framework which might not measure engagement 

correctly, though existing components and indicators from established sources were used 

to construct the foundations of the framework to help validate it. These limitations were 

mitigated over the course of the study and do not appear to have affected the results. 

 Due to the method used for subject recruitment, many students were from one 

major, Psychology. These students are typically the subjects of studies involving 

engagement and attitudes, as they are often required to participate in the research of 

others as a portion of their courses. As such, there is an argument to be made that the 

overrepresentation of the major is not a significant limitation. The sample was notably 

skewed towards the female sex (74.3%), which is representative of the department as a 

whole and thus also is not likely an issue with generalization. The ethnic makeup of the 
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sample was remarkably similar to that of the University and of HSIs in general. Thus this 

study has some generalizability, especially to students at Master’s Colleges and 

Universities with Large Programs that are HSIs. It would be interesting to see if there 

were any differences in conducting the study on a larger group of online education 

students. 

Implications for Policy and Practice 

 When producing a dissertation for an applied degree such as the Doctor of 

Education it is, of course, very important to keep the potential actionable items and 

potential effects on policy in mind. When dealing with an area like online education, it is 

necessary to be as practical as possible in terms of implementation, as it can be a 

confusing area when not provided with clear mandates. Four implications for policy and 

practice arose from this study: a) increased faculty training and encouraging 

experimentation with new technologies, b) the need to continue blending asynchronous 

and synchronous tools, c) ensure that the infrastructure is stable, and d) encourage more 

student collaboration in online courses. 

 Faculty training and online education tools. One aspect regarding faculty that 

developed over the course of this dissertation was that students can only go so far in 

online education as the instructor can take them. The key role that faculty feedback plays 

in online student engagement is evident in several places, and the implementation of 

specific online tools is entirely at the instructor’s discretion in most cases. To that end it 

is imperative that these faculty members be adequately trained in the usage of these 

online tools and to understand the implications of their selection and their use. For most 
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instructors that will require further faculty development and the opportunity to get 

comfortable in the online environment. Additionally, these online educators should be 

encouraged to experiment with new technologies to see what they might do for student 

engagement. In order to take advantage of this development and allow for 

experimentation, some more time must be afforded the faculty if they are to maintain the 

same level of work. The fact that one of the oldest tools, email, was the most engaging 

for participants may mean that it is a solid mechanism for communication, but it most 

likely is not the best that can be done. Only further training and experimentation will find 

the next great online education engagement tool. 

 Blending asynchronous and synchronous tools. No one category was shown to 

be dominant when it comes to student engagement, and different indicators provided 

different top tools. When developing an online class it is important to consider all of the 

tools that are available, what purpose they are being used for, and what students may 

need in terms of engagement. Asynchronous tools will always be beneficial due to their 

ability to foster flexibility and for students to be able to review the material later, but 

synchronous tools may prove to be better at fostering collaboration and certainly require 

an at least equal amount of attention. As new tools in each category emerge and faculty 

members become more trained in their use, it will be important to continue using every 

method possible to engage students in online education to make sure they are more 

comfortable and confident. 

 Ensuring a stable infrastructure. While only briefly mentioned in this 

dissertation, the infrastructure that supports online education at an institution plays a vital 

role in student engagement because a failure in supplying the tools is a guaranteed failure 
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to engage. As more classes are going online, it will become increasingly important for 

campuses to ensure that their online education infrastructure is reliable, secure, and 

robust. As more cloud services arise, campuses may be interested in hosting their online 

education platforms on other servers or with other companies. Caution should be taken 

when doing so, as the institution should ensure that the vendor is handling student and 

class information securely and that they have the ability to provide extra processing and 

power at times of the semester when student demand is the greatest. Administrators must 

pay careful attention and ensure that they have the technical staff in place that can 

provide a reliable, secure, and robust online education solution for their students to 

engage with instructors and each other. 

 Encouraging more online student collaboration. One of the most surprising 

negative results of this study was how poorly all tools fared on the Collaboration with 

Peers indicator. Whether this is a failure of the online tools, teaching methodology, or 

instructor training remains to be seen, however that does not mean that getting students to 

engage each other in online courses should be pushed to the side. Particular attention 

should be paid in every online class as to how it will encourage the students to 

collaborate with each other and prevent online education from remaining a solo exercise. 

This may take the form of more synchronous sessions or assignments where students are 

tasked to work together using specific tools, or perhaps in another way that a creative 

faculty member will construct. Another way to promote this would be to have online 

faculty members collaborate to share experiences and best practices as to how to improve 

this aspect of online education. 

Recommendations for Future Research 
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 Student engagement with online tools remains an interesting research topic that 

needs to be further explored. This study provided an initial baseline for comparison to 

other related research in online education. There were some tools that were left off 

because they had not developed enough, and more tools will be created in the future for 

which there must be an accounting. Some of the included tools have been examined at an 

individual level in terms of engagement, but others have not, and getting a better idea of 

the individual qualities can only help when making comparisons like those made here. 

Three major areas of potential future research stand out. Those areas are: a) refining the 

Online Teaching Tools Engagement Framework, b) expanding the study to other groups, 

and c) examining the effect on student engagement when looking at global cultures. 

Refine the Online Teaching Tools Engagement Framework. The initial test of 

the Online Teaching Tools Engagement Framework produced several interesting results 

and identified some key concerns when it comes to student engagement with online tools. 

There were was one major area where there was concern, however, since it was unable to 

detect any significant increases in the Attention indicator. Additional studies could be run 

to see if this was a factor of these particular participants or if the indicator is not useful. 

The framework could also be tested with different tools or a different combination of 

tools to see if it produces similar results. Further optimization would only benefit the area 

of student engagement with online tools and provide more information about how online 

education can be made better for students. 

 Expand the study to other groups. This study focused on undergraduate 

students at a diverse four-year educational institution that offers mostly Master’s degrees 

as the highest level. Other communities of potential interest that may be addressed in 
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future studies to determine if there is a difference in how they engage with online 

education tools include: graduate students, community college students, and the sub-

groups of international and disabled students. Each may have different requirements and 

goals when engaging with online education tools and thus might value the indicators and 

tools differently.  

Artino, Jr. and Stephens (2009) found that graduate students were better equipped 

for online learning than undergraduates, and that might be a factor of engagement or the 

course material being studied. This was primarily due to experience with previous online 

classes and education experience in general. However, graduate classes tend to be 

structured differently than undergraduate classes, with more discussion and interaction 

involved. This differing pedagogy may be more conducive to certain tools than others 

and students may prefer another set of tools than those put forth in this dissertation study. 

Knowing whether online education is universal or different in terms of engagement with 

the tools across the different groups would be a crucial step in determining how to 

proceed with different classes and programs.  

 Examine global online education. As technology proliferates around the world a 

more global version of online education will arise. This will require students and faculty 

alike to become more culturally sensitive when participating in their classes. This can 

already be seen in the English as Foreign Language studies (Aydin, 2014; Chism, 2000; 

Nakamaru, 2012; Ndemanu, 2012; Shaw & Molnar, 2011; Tanaka, Yonesaka, & Ueno, 

2015) as an area being examined with these tools, and coupling that setting with 

engagement will provide a better sense of how to bridge the cultural divide. Even though 

everyone looks the same in an online classroom, video chat withstanding of course, it 
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may be that classmates are physically thousands of miles apart. Fellow students may live 

in hard-to-reach places and may come from vastly different socio-economic backgrounds. 

How each type of student interacts with online tools may be similar to others or 

potentially unique, and this will be an interesting area of study to see if the Online 

Teaching Tools Engagement Framework applies when different cultures are involved. 

Concluding Statement 

 Student engagement is still a relatively new field of study, and its application to 

online education is newer still. Understanding how students engage with the tools that 

they are using to interact with online material is important to get a better idea of how to 

deploy and use the resources required to run a successful online program. The best way to 

accomplish this is to ask the students for their opinions of the tools and their engagement 

qualities, gathering a large amount of responses, and analyzing them. The survey 

instrument needs something to measure against, however, and none of the existing 

frameworks fit online tools. Therefore, the Online Teaching Tools Engagement 

Framework was created. This dissertation research utilized the developed framework to 

shed new light on ways to better understand student engagement with online tools and to 

provide a basis for further research exploration in this area. 

 The survey using this framework produced several interesting results that should 

be kept in mind when developing or conducting online classes. The first result of note 

was that email was the dominant tool when it came to student engagement. It is obviously 

a tool that students are comfortable with and that they like to use to accomplish tasks for 

their online courses. The second result is that asynchronous tools are more engaging than 
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synchronous tools. Their characteristics allow students to maintain flexibility in their 

schedules while allowing them to review the course material at their own pace. This 

difference was not so large, however, as to indicate that synchronous tools should be 

abandoned, there were several instances where synchronous tools outperformed 

asynchronous ones in certain categories. Rather the goal should be to find the balance 

where each aspect of on online course is using the most appropriate and engaging tool. 

 The third important result was the low scores all tools were given in the 

Collaboration with Peers indicator. The participants indicated that they did not engage 

with their classmates on a regular basis using these online tools. Considering the 

importance that working with other students has in engagement literature, this is a deficit 

that needs to be addressed as soon as possible, whether that is through the training of 

faculty or the implementation of new tools that do a better job at allowing students to 

collaborate. The final main finding was that audio/video conferencing is being 

underutilized in faculty-student interactions, and it is unclear as to whether this lack of 

engagement is on the student or faculty side. As the capabilities for this communicat ion 

grow, usage will grow as well, and institutions and faculty members must be prepared. 

With these results and suggestions in mind, educators must proceed growing online 

education, keeping student engagement at the forefront when considering tool usage. 

When students engage with course content through these tools, whether asynchronously 

or synchronously, they can drive towards success and achieving their educational goals. 



166 
 

References 

About NSSE. (n.d.). In National Survey of Student Engagement. Retrieved July 3, 2016, 

from http://nsse.indiana.edu 
 
Allen, I. E., Seaman, J., Poulin, R., and Straut, T. T. (2016). Online report card: Tracking 

online education in the United States. Retrieved July 25, 2016, from 
http://onlinelearningsurvey.com 

 
Ali, R., & Leeds, E. M. (2009). The impact of face-to-face orientation on online 

retention: A pilot study. Online Journal of Distance Learning Administration, 

12(4). 
 

“American FactFinder – Results.” (2012). In ACS Demographic and Housing Estimates: 
2008-2012 American Community Survey 5-Year Estimates. Retrieved June 5, 
2016, from http://factfinder2.census.gov 

 
Andrews, D., Nonnecke, B., & Preece, J. (2003). Electronic survey methodology: A case 

study in reaching hard-to-involve internet users. International Journal of Human-
Computer Interaction, 16(2), 185-210. 

 

Aslanian, C. B., & Clinefelter, D. L. (2012). Online college students 2012: 
Comprehensive data on demands and preferences. Louisville, KY: The Learning 
House, Inc. 

 
Artino, Jr., A. R., & Stephens, J. M. (2009). Academic motivation and self-regulation: A 

comparative analysis of undergraduate and graduate students learning online. The 
Internet and Higher Education, 12(3-4), 146-151. doi: 
10.1016/j.iheduc.2009.02.001 

 
Artino, Jr., A. R. (2010). Online or face-to-face learning? Exploring the personal factors 

that predict students’ choice of instructional format. The Internet and Higher 
Education, 13(4), 272-276. 

 

Aydin, S. (2014). The use of blogs in learning English as a foreign language. Mevlana 
International Journal of Education, 4(1), 244-259. 

 
Badge, J. L., Saunders, N. F., & Cann, A. J. (2011). Beyond marks: New tools to 

visualize student engagement via social networks. Research in Learning 

Technology, 20(1), 1-14. 
 

Bayeth-Marom, R., Saporta, K., & Caspi, A. (2005). Synchronous vs. asynchronous 
tutorials: Factors affecting students’ preferences and choices. Journal of Research 
on Technology in Education, 37(3), 245-262.  

 



167 
 

Bell, S. J. (2003). Cyber-guest lecturers: Using webcasts as a teaching tool. Tech Trends: 
Linking Research & Practice to Improve Learning, 47(4), 10-14. doi: 

10.1007/BF02763506 
 

Bowen, G. M., Farmer, R., & Arsenault, N. (2012). Perspectives on the use of 
“anonymous” discussion forums in undergraduate education courses. Canadian 
Journal of Learning and Technology, 38(2). 

 
Bjorklund, S. A., Parente, J. M., & Sathianathan, D. (2004) Effects of faculty interaction 

and feedback on gains in student skills. Journal of Engineering Education, 93(2), 
153-160. 

 

Bolliger, D. U., Supanakorn, S., & Boggs, C. (2010). Impact of podcasting on student 
motivation in the online learning environment. Computers & Education, 55(2), 

714-722. doi: http://dx.doi.org/10.1016/j.compedu.2010.03.004 
 
Bunce, D. M., Flens, E. A., & Neiles, K. Y. (2010). How long can students pay attention 

in class? A study of student attention decline using clickers. Journal of Chemical 
Education, 87(12), 1438-1443. doi: 10.1021/ed100409p 

 
Butcher, C. W., Epps, K. K., & Cleaveland, M. C. (2015). Comparing business law in 

online and face to face formats: A difference in student learning perception. 

Academy of Educational Leadership Journal, 19(1), 123-134. 
 

Carnegie Home. (n.d.). In The Carnegie Classification of Institutions of Higher 
Education. Retrieved July 11, 2016, from http://carnegieclassifications.iu.edu 

 

Carr, S. (2000). As distance education comes of age, the challenge is keeping the 
students. Chronicle of Higher Education, 46(23), A39-A41. 

 
Chen, P. D., Lambert, A. D., & Guidry, K. R. (2010). Engaging online learners: The 

impact of web-based learning technology on college student engagement. 

Computers & Education, 54(4), 1222-1232. 
 

Chen, W-C., & Eslami, Z. (2013). Focus on form in live chats. Educational Technology 
& Society, 16(1), 147-158. 

 

Chickering, A. W., & Ehrmann, S. C. (1996). Implementing the seven principles: 
Technology as lever. AAHE bulletin, 49, 3-6. 

 
Chickering, A. W., & Gamson, Z. F. (1987). Seven principles for good practice in 

undergraduate education. AAHE bulletin, 3, 7. 

 
Chism, R. L. (2000). Electronic message boards in the foreign language classroom: An 

unexplored forum for computer-mediated communication. Mosaic: A Journal for 
Language Teachers, 7(3), 13-16. 



168 
 

 
Coban, M., Karakus, T., Karman, A., Gunay, F., & Goktas, Y. (2015). Technical 

problems experienced in the transformation of virtual worlds into an education 
environment and coping strategies. Educational Technology & Society, 18(1), 37-

49.  
 
Cook, D. A., Beckman, T. J., Thomas, K. G., & Thompson, W. G. (2009). Measuring 

motivational characteristics of courses: Applying Keller’s instructional materials 
motivation survey to a web-based course. Academic Medicine, 84(11), 1505-

1509. doi: 10.1097/ACM.0b013e3181baf56d 
 
Creswell, J. W. (2012). Educational research: Planning, conducting, and evaluating 

quantitative and qualitative research, 4th ed. Boston, MA: Pearson Education, Inc. 
 

Dailey-Hebert, A., Mandernach, B. J., Donnelli-Salle, E., & Norris, V. R. (2014). 
Expectations, motivations, and barriers to professional development: Perspectives 
from adjunct instructors teaching online. Journal of Faculty Development, 28, 67-

82. 
 

Davidson, R. (2015). Wiki use that increases communication and collaboration 
motivation: A reflection several semesters later. Journal of Learning Design, 8(3), 
92-105. 

 
Dewey, J., & Bentley, A. F. (1949). Knowing and the known. Boston, MA: Beacon Press.  

 
Duarte, P. (2015). The use of a group blog to actively support learning activities. Active 

Learning in Higher Education, 16(2), 103-117. 

 
Dyment, J., Downing, J., & Budd, Y. (2013). Framing teacher educator engagement in an 

online environment. Australian Journal of Teacher Education, 38(1), 134-149. 
 
Education Solutions. (2015). In IBM SPSS Solutions for Education website. Retrieved 

June 6, 2016, from http://www-01.ibm.com  
 

El Mansour, B., & Mupinga, D. M. (2007). Students' positive and negative experiences in 
hybrid and online classes. College Student Journal, 41(1), 242-248. 

 

Ellingson, D. A., & Notbohm, M. (2012). Synchronous distance education: Using web-
conferencing in an MBA accounting course. American Journal of Business 

Education, 5(5), 555-562. 
 
Eom, S. B., Wen, H. J., and Ashill, N. (2006). The determinants of students’ perceived 

learning outcomes and satisfaction in university online education: An empirical 
investigation. Decision Sciences Journal of Innovative Education, 4(2), 215-235. 

doi: 10.1111/j.1540-4609.2006.00114.x 
 



169 
 

Errey, R. & Wood, G. (2011). Lessons from a student engagement pilot study. Australian 
Universities Review, 53(1), 21-34. 

 
Fredricks, J. A., Blumenfeld, P. C., & Alison, H. P. (2004). School engagement: Potential 

of the concept, state of the evidence. Review of Educational Research, 74(1), 59-
109. doi: 10.2307/3516061 

 

Frydenberg, J. (2008). Persistence in university continuing education online classes. 
International Review of Research in Open and Distance Learning, 8(3), 1-15. 

 
Giesbers, B., Rienties, B., Tempelaar, D., & Gijselaers, W. (2014). A dynamic analysis of 

the interplay between asynchronous communication in online learning: The 

impact of motivation. Journal of Computer Assisted Learning, 30(1), 30-50. doi: 
10.1111/jcal.12020 

 
Hachey, A. C., Wladis, C. W., & Conway, K. M. (2012). Is the second time a charm? 

Investigating trends in online re-enrollment, retention and success. Journal of 

Educators Online, 9(1), 1-25. 
 

Harasim, L. (2000). Shift happens: Online education as a new paradigm in learning. The 
Internet and Higher Education, 3(1), 41-61. doi: 10.1016/S1096-7516(00)00032-
4 

 
Harris, L. R. (2008). A phenomenographic investigation of teacher conceptions of student 

engagement in learning. The Australian Educational Researcher, 5(1), 57-79. 
 
Heyman, E. (2010). Overcoming student retention issues in higher education online 

programs. Online Journal of Distance Learning Administration, 13(4). 
 

Hogan, R. L., & McKnight, M. A. (2007). Exploring burnout among university online 
instructors: An initial investigation. The Internet and Higher Education, 10(2), 
117-124. doi: doi:10.1016/j.iheduc.2007.03.001 

 
Hoshiar, M., Dunlap, J., Li, J., & Friedel, J. N. (2014). Examining the effectiveness of 

student authentication and authenticity in online learning at community colleges. 
Community College Journal of Research and Practice, 38(4), 337-345. doi: 
10.1080/10668926.2012.755649 

 
Hsieh, P-H., Lee, C-I., & Chen, W-F. (2015). Students’ perspectives on e-portfolio 

development and implementation: A case study in Taiwanese higher education. 
Australasian Journal of Educational Technology, 31(6), 641-656. 

 

Hu, S., & McCormick, A. C. (2012). An engagement-based student typology and its 
relationship to college outcomes. Research in Higher Education, 53(7), 738-754. 

doi: 10.1007/s11162-012-9254-7 
 



170 
 

Huang, W., Huang, W., Diefes-Dux, H., & Imbrie, P. K. (2006). A preliminary validation 
of attention, relevance, confidence, and satisfaction model-based instructional 

material motivational survey in a computer-based tutorial setting. British Journal 
of Educational Technology, 37(2), 243-259. 

 
Institutional Research Portrait Home. (n.d.). In California State University, Northridge 

College Portrait. Retrieved July 19, 2016 from 

http://www.collegeportraits.org/CA/CSUN/print 
 

James, N. (2016). Using email interviews in qualitative educational research: Creating 
space to think and time to talk. International Journal of Qualitative Studies in 
Education, 29(2), 150-163. 

 
Kadamus, J. A. (2014, January 13). Another brick in the wall? Increased challenges face 

the physical campus. The New England Journal of Higher Education. Retrieved 
June 5, 2016, from http://www.nebhe.org 

 

Kear, K., Donelan, H., & Williams, J. (2014). Using wikis for online group projects: 
Student and tutor perspectives. International Review of Research in Open and 

Distance Learning, 15(4), 70-90. 
 
Keller, J. M. (1983). Motivational design of instruction. In C. M. Reigeluth (Ed.), 

Instructional design theories and models: An overview of their current status. 
Hillsdale, NJ: Erlbaum 

  
Keller, J. M. (1987). “IMMS: Instructional materials motivation survey.” Florida State 

University. 

 
Konkel, M. T., & Gammack, D. (2015). City as Text: To blog or not to blog. Honors in 

Practice, 11, 147-162. 
 
Koper, R. (2015). How do students want to learn in online distance education? Profiling 

student preferences. The International Review of Research in Open and 
Distributed Learning, 16(1).  

 
Kuo, Y-C., Walker, A. E., Belland, B. R., Schroder, K. E., & Kuo, Y-T. (2014). A case 

study of integrating Interwise: Interaction, internet self-efficacy, and satisfaction 

in synchronous online learning environments. International Review of Research in 
Open and Distance Learning, 15(1), 161-181. 

 
Kuh, G. D. (2001a). Assessing what really matters to student learning. Change, 33(3).  
 

Kuh, G. D. (2001b). The national survey of student engagement: Conceptual framework 
and overview of psychometric properties. Bloomington, IN: Indiana University 

Center for Postsecondary Research, 1-26. 
 



171 
 

Kuh, G. D. (2009). The national survey of student engagement: Conceptual and empirical 
foundations. New Directions for Institutional Research, 2009(141), 5-20. doi: 

10.1002/ir.283 
 

Laird, T. F. N., & Kuh, G. D. (2005). Student experiences with information technology 
and their relationship to other aspects of student engagement. Research in Higher 
Education, 46(2), 211-233. doi: 10.1109/TE.2013.2277031 

 
 

LaMeres, B. J., & Plumb, C. (2014). Comparing online to face-to-face delivery of 
undergraduate digital circuits content. IEEE Transactions on Education, 57(2), 
99-106. 

 
Lee, M. K. O., Cheung, C. M. K., & Chen, Z. (2005). Acceptance of internet-based 

learning medium: the role of extrinsic and intrinsic motivation. Information & 
Management, 42(8), 1095-1104. doi: doi:10.1016/j.im.2003.10.007 

 

Lefoe, G. E., Olney, I. W., Wright, R., & Herrington, A. (2009). Faculty development for 
new technologies: Putting mobile learning in the hands of teachers. In J. 

Herrington, A. Herrington, J. Mantei, I. Olney, and B. Ferry (Eds.), New 
technologies, new pedagogies: Mobile learning in higher education (pp. 15-27). 
Wollongong: University of Wollongong.  

 
Liaw, S.-S. (2008). Investigating students’ perceived satisfaction, behavioral intention, 

and effectiveness of e-learning: A case study of the Blackboard system. 
Computers & Education, 51(2), 864-873. doi: 10.1016/j.compedu.2007.09.005 

 

Liaw, S.-S., Huang, H.-M., & Chen, G.-D. (2007). Surveying instructor and learner 
attitudes toward e-learning. Computers & Education, 49(4), 1066-1080. doi: 

10.1016/j.compedu.2006.01.001 
 
Lloyd, C., Bruce, S., & Mackintosh, K. (2012). Working on What Works: Enhancing 

relationships in the classroom and improving teacher confidence. Educational 
Psychology in Practice, 28(3), 241-256. 

 
Loorbach, N., Peters, O., Karreman, J., & Steehouder, M. (2015). Validation of the 

Instructional Materials Motivation Survey (IMMS) in a self-directed instructional 

setting aimed at working with technology. British Journal of Education 
Technology, 46(1), 204-218. doi: 10.1111/bjet.12138 

 
McBrien, J. L., Jones, P., & Rui, C. (2009). Virtual spaces: Employing a synchronous 

online classroom to facilitate student engagement in online learning. International 

Review of Research in Open & Distance Learning, 10(3), 1-17. 
 



172 
 

McSwain, C., & Davis, R. (2007). College access for the working poor: Overcoming 
burdens to succeed in higher education. Washington, DC: Institute for Higher 

Education Policy.  
 

Meyer, K., Bruwelheide, J., & Poulin, R. (2009). Why they stayed: Near-perfect retention 
in an online certification program in library media. Journal of Asynchronous 
Learning Networks, 13(3), 129-145. 

 
Miltiadou, M., & Savenye, W. C. (2003). Applying social cognitive constructs of 

motivation to enhance student success in online distance education. AACE 
Journal, 11(1), 78-95.  

 

Miyazoe, T., & Anderson, T. (2011). Anonymity in blended learning: Who would you 
like to be?. Educational Technology & Society, 14(2), 175-187.  

 
Moore, M. G. (1993). Theory of transactional distance. In D. Keegan (Ed.), Theoretical 

principles of distance education (pp. 17). New York: Routledge. 

 
Nakamaru, S. (2012). Investment and return: Wiki engagement in a "remedial" ESL 

writing course. Journal of Research on Technology in Education, 44(4), 273-291. 
 
Ndemanu, M. T. (2012). The contribution of email exchanges to second language 

acquisition: A case of cross-cultural communication between Africa and North 
America. Reading Matrix: An International Online Journal, 12(1), 1-11. 

 
NSSE Codebook (2015). In National Survey of Student Engagement. Retrieved 

September 6, 2015, from http://nsse.indiana.edu 

 
NSSE Engagement Indicators. (n.d.). In National Survey of Student Engagement. 

Retrieved July 3, 2016, from http://nsse.indiana.edu 
 
Padilla-Walker, L. M., Thompson, R. A., Zamboanga, B. L., & Schmersal, L. A. (2005). 

Extra credit as incentive for voluntary research participation. Teaching of 
Psychology, 32(3), 150-153.  

 
Papp, R. (2014). Assessment and assurance of learning using e-portfolios. Journal of 

Case Studies in Accreditation and Assessment, 3, 1-6. 

 
Patterson, B., & McFadden, C. (2009). Attrition in online and campus degree programs. 

Online Journal of Distance Learning Administration, 12(2). 
 
Pearson, E. J., & Koppi, T. (2002). Inclusion and online learning opportunities: 

Designing for accessibility. The Journal of the Association for Learning 
Technology, 10(2), 17-28. doi: 10.1080/0968776020100203 

 



173 
 

Pike, G. R., & Kuh, G. D. (2005). A typology of student engagement for American 
colleges and universities. Research in Higher Education, 46(2), 185-209. 

 
Prince, M. (2004). Does active learning work? A review of the research. Journal of 

Engineering Education, 93(3), 223-231. 
 
Rathel, J. M., Drasgow, E., Brown, W. H., & Marshall, K. J. (2014). Increasing 

induction- level teachers positive-to-negative communication ratio and use of 
behavior specific praise through e-mailed performance feedback and its effect on 

students’ task engagement. Journal of Positive Behavior Interventions, 16(4), 
219-233. 

 

 
Garratt-Reed, D., Roberts, L. D., & Heritage, B. (2016). Grades, student satisfaction and 

retention in online and face-to-face introductory Psychology units: A test of 
equivalency theory. Frontiers in Psychology, 7, 673. doi: 
10.3389/fpsyg.2016.00673 

 
Roberts, J. C. (2015). Evaluating the effectiveness of lecture capture: Lessons learned 

from an undergraduate political research class. Journal of Political Science 
Education, 11(1), 45-60. 

 

Robinson, C. C., & Hullinger, H. (2008). New benchmarks in higher education: Student 
engagement in online learning. Journal of Education for Business, 84(2), 101-

109. 
 
Roy, R., Potter, S., & Yarrow, K. (2008). Designing low carbon higher education 

systems. International Journal of Sustainability in Higher Education, 9(2), 116-
130. doi: 10.1108/14676370810856279 

 
Schmetzke, A. (2001). Online distance education: “Anytime, anywhere” but not for 

everyone. Information Technology and Disabilities Journal, 7(2). 

 
Shaw, G., & Marlow, N. (1999). The role of student learning styles, gender, attitudes and 

perceptions on information and communication technology assisted learning. 
Computers & Education, 33(4), 223-234. doi: 10.1016/S0360-1315(99)00020-2 

 

Shaw, G. P., & Molnar, D. (2011). Non-native English language speakers benefit most 
from the use of lecture capture in medical school. Biochemistry and Molecular 

Biology in Education, 39(6), 416-420. 
 
Sins, P. H. M., Savelsbergh, E. R., van Joolingen, W. R., & van Hout-Wolters, B. H. A. 

M. (2011). Effects of face-to-face versus chat communication on performance in a 
collaborative inquiry modelling task. Computers & Education, 56(2), 379-387. 

 



174 
 

Stanford-Bowers, D. E. (2008). Persistence in online classes: A study of perceptions 
among community college stakeholders. Journal of Online Learning and 

Teaching, 4(1). 
 

Stein, D. S., Wanstreet, C. E., Slagle, P., Trinko, L. A., & Lutz, M. (2013). From “hello” 
to higher-order thinking: The effect of coaching and feedback on online chats. 
Internet and Higher Education, 16, 78-84. 

 
Stover, S., & Miura, Y. (2015). The effects of web conferencing on the community of 

inquiry in online classes. Journal on Excellence in College Teaching, 26(3), 121-
143. 

 

Summers, J., Waigandt, A., & Whittaker, T. (2005). A comparison of student 
achievement and satisfaction in an online versus a traditional face-to-face 

statistics class. Innovative Higher Education, 29(3), 233-250. 
 
Tait, A. (2003). Reflections on student support in open and distance learning. The 

International Review of Research in Open and Distance Learning, 4(1). 
 

Tanaka, H., Yonesaka, S. M., & Ueno, Y. (2015). An e-portfolio to enhance sustainable 
vocabulary learning in English. The EUROCALL Review, 23(1), 41-52. 

 

Tare, M., Golonka, E. M., Vatz, K., Bonilla, C. L., Crooks, C., & Strong, R. (2014). 
Effects of interactive chat versus independent writing on L2 learning. Language 

Learning & Technology, 18(3), 208-227. 
 
Tasir, Z., Abour, K. M. E. A., Halim, N. D. A., & Harun, J. (2012). Relationship between 

teachers’ ICT competency, confidence level, and satisfaction toward ICT training 
programmes: A case study among postgraduate students. The Turkish Online 

Journal of Educational Technology, 11(1), 138-144. 
 
Taylor, K. A., Burns, T. M., & Mesmer-Magnus, J. (2008). Teaching the art of 

negotiation: Students’ negotiating confidence and perceptions of effectiveness. 
Journal of Education for Business, 83(3), 135-140. 

 
Thurmond, V., & Wambach, K. (2004). Understanding interactions in distance education: 

A review of the literature. International Journal of Instructional Technology & 

Distance Learning, 1, 9-33. 
 

U.S. Department of Education, National Center for Educational Statistics. (2011). The 
condition of education (NCES Publication No. 2011-033). Retrieved June 6, 
2016, from http://nces.ed.gov 

 
Undergraduate Student Headcount by Age. (2016). In Office of Institutional Research 

CSUN by the Numbers. Retrieved July 23, 2016, from http://irqry.csun.edu:8080 
 



175 
 

Vygotsky, L. (1978). Interaction between learning and development. In Mind and society 
(pp. 79-91). Cambridge, MA: Harvard University Press 

 
Weisskirch, R. S., & Milburn, S. S. (2003). Virtual discussion: Understanding college 

students’ electronic bulletin board use. The Internet and Higher Education, 6(3), 
215-225. 

 

Wuensch, K., Aziz, S., Ozan, E., Kishore, M., & Tabrizi, M. (2008). Pedagogical 
characteristics of online and face-to-face classes. International Journal on E-

Learning, 7(3), 523-532.  
 
Wurgler, E., VanHeuvelen, J. S., Rohrman, S., Loehr, A., & Grace, M. K. (2014). The 

perceived benefits of a Preparing Future Faculty program and its effect job 
satisfaction, confidence, and competence. Teaching Sociology, 42(1), 50-60. 

 
Zhan, Z., & Mei, H. (2013). Academic self-concept and social presence in face-to-face 

and online learning: Perceptions and effects on students’ learning achievement 

and satisfaction across environments. Computers & Education, 69, 131-138. 
 

  



176 
 

Appendix A 

Table A.1 

Reported majors of survey respondents  

Major Frequency Percentage 

Art 4 1.39 

Asian American Studies 1 0.35 

Biology 1 0.35 

Business Management 1 0.35 

Chicana/o Studies 3 1.04 

Child Development 8 2.78 

Communication Studies  1 0.35 

Computer Engineering 1 0.35 

Computer Science 1 0.35 

Criminal Justice 1 0.35 

Criminology 1 0.35 

Deaf Studies 1 0.35 

Finance 1 0.35 

General Biology 1 0.35 

Health Administration 1 0.35 

Information Technology 1 0.35 

Kinesiology 5 1.74 

Liberal Arts 2 0.69 

Liberal Studies 1 0.35 

Psychology 247 85.76 

Public Health 1 0.35 

Radiologic Sciences 1 0.35 

Religious Studies 1 0.35 

Sociology 1 0.35 

Theatre 1 0.35 

Totals 288 100%  

 


