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ABSTRACT 

The purpose of this quantitative, causal-comparative study is to investigate a student’s sense of 

community within a globally-available, online, asynchronous, Information Technology (IT) 

course and explore whether there is a difference in the sense of community scores if the student 

is currently residing in the United States or is currently residing outside of the United States. A 

sample size of N = 297 students was drawn from a convenience sample of online students who 

had self-enrolled in IT classes as part of an IT degree program. The Rovai’s Classroom 

Community Scale was used to calculate the sense of classroom community for two independent 

groups. Initially, a Multivariate analysis of variance (MANOVA) was used for analysis; 

however, a Mann-Whitney U test was ultimately applied because of failed assumptions. The 

final results found that the shapes of the three dependent variables were significantly different 

across the two measured groups, therefore mean rank scores were measured rather than the 

medians. It was found that the null hypothesis should be rejected for both the Connectedness 

variable and the Total_CCS_Score variable, while the null hypothesis should be retained for the 

Learning variable. The research shows that the experience for online IT students is significantly 

different for students based in the United States and those based outside of the United States. 

Future studies should consider exploring how to provide or ensure access to the necessary 

technology and also instructional design elements that might make experiences more alike 

among the two groups. 

Keywords: Social integration, sense of community, information technology, online, 

international. 
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CHAPTER ONE: INTRODUCTION 

Overview 

The purpose of this quantitative, causal-comparative study is to investigate a student’s 

sense of community within an online IT course and explore whether there is a difference if the 

student is based in the United States or whether the student is based internationally. Chapter One 

provides background information about some key challenges of online courses in higher 

education, a brief historical overview, a discussion about broader societal impacts, and a brief 

overview of the theoretical framework that guides this study. The problem statement examines 

the challenges many colleges and universities face with declining student retention in online 

courses and programs. The study's purpose and significance are discussed and followed by the 

research question. The chapter concludes with a brief list of key terms and definitions. 

Background 

A recent study on student retention highlighted a common question many distance 

learning students ask: Should I stay, or should I go? (Radovan, 2019). Just because students can 

take online courses does not always mean they will continue taking them. With the introduction 

of the global Internet, the ability to deliver quality online courses has increased (Kolbaek, 2018). 

Universities and businesses are rapidly expanding their capabilities and reaching beyond their 

current campuses (Peterson, 2017). However, instructional designers have found that strategies 

for designing courses for an online modality are not always an easy conversion from the 

traditional, on-campus, face-to-face course design and require additional insights and design 

considerations to be effective (Weinhandl et al., 2020).  

As online courses have evolved, studies have begun to look at key variables that might 

impact the effectiveness of these courses. For example, while the popularity of online courses 
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continues to grow, there also seems to be an increase in the number of students who prematurely 

drop out of school before finishing their degree (Muljana & Luo, 2019). Studies have 

acknowledged the relationship between a student's sense of belonging to retention rates (G. M. 

Davis et al., 2019). A sense of belonging or community within the class has also been applied to 

online courses and has shown a measurable impact on whether students continue their studies 

(Peacock & Cowan, 2019). 

Historical Overview 

Colleges and universities have long struggled with the reality of many students beginning 

an educational program but failing to complete it. Studies as far back as 1926 (Johnson) have 

explored ways of predicting whether new college students would be successful in their 

educational goals. Much of the early research focused on more traditional educational paths in 

the four-year college or university settings; however, later data began to show that a more 

common entry point into higher education was at the two-year community college level and 

studies began to look at these lower-level environments to try and predict persistence among 

first-year two-year college students (Halpin, 1990). Before the 1970s, a majority of the research 

surrounding student retention focused on characteristics of the individual students. These early 

studies would look at individual traits, such as gender, race, or socioeconomic factors, to explore 

whether these traits might impact student attrition, but nobody seemed to consider the interaction 

between the individuals and the institutions themselves (Burke, 2019). These earlier studies also 

seemed to lack a theoretical foundation that could help measure the causes of students dropping 

out of college, and it is during this time that sociologist Vincent Tinto began to establish the 

groundwork of just such a theoretical foundation (Braxton, 1999).  Tinto specifically highlighted 

that all previous studies about persistence in college or universities failed to delineate the 



15 
 

 
 

characteristics of a college dropout. He also argued that there were no useful theoretical models 

that sought to explain the processes that would drive a student to leave institutions of higher 

education. At this point, he developed his theory of student integration, which addressed his 

findings (Tinto, 1975).  

Society-at-Large 

 The global inequity of access to different educational opportunities have been discussed 

in studies (Davey et al., 2021). Often, this has been simply because some lived too far away from 

educational institutions or because individuals could not afford an education. Other times it was 

because students might have disabilities that limited their options. McMahon and Walker (2019) 

highlighted an IBM executive who had acknowledged that, while technology often makes things 

easier for most people, it actually makes things possible for people with disabilities. The societal 

impact that online or remote education can provide is becoming more evident as more people can 

access advanced learning. With the invention of modern digital technology, the speed and scale 

with which educational opportunities are identified continues to grow. Researchers are exploring 

ways internet-based learning impacts education and society in different industries (Peng & Yan, 

2017).  

With the continued growth of online education, other problems have begun to appear. As 

education moves away from being an elite privilege to becoming a more broadly available 

product, student retention is becoming more of a concern. While many more students can now 

access higher education, that also means that more students may begin but never finish their 

education (Kember et al., 2021). Student retention is becoming more of a concern for educational 

institutions, and several studies are researching the various factors that might contribute to a 

lower retention rate (Muljana & Luo, 2019). For many years the higher dropout rate among 
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online programs was assumed to be primarily because of the social or economic conditions in 

which the students lived. However, more recently, the educational institutions themselves are 

being looked at, as there seems to be some impact that they can have on retaining students 

(Radovan, 2019). 

Theoretical Background 

This study is grounded in the theory of student integration, which can trace its roots back 

to the work of Vincent Tinto (1975) who had reviewed decades of research that had focused on 

understanding student departure, or persistence, at the college and university levels. Tinto 

concluded that much of the earlier research was lacking context and that a primary reason these 

studies had failed to effectively explain why students dropped out of college could be traced 

back to two major shortcomings: 1) inadequate attention given to defining the different root 

causes of why students might drop out, and 2) a lack of theoretical models that sought to explain, 

not just describe, the variables or processes that might cause a student to leave school 

prematurely. Tinto’s study concluded that students would enter their college experience with one 

set of goals or expectations, but that, as a result of their social interactions with the college 

services and cultural environments, the student’s goals or expectations might change. His 

research on social integration within a broader community has similarities to other research 

studies that explored the psychological underpinnings of how geographic neighborhoods 

organically evolved into different social structures, behaviors, and attitudes. These parallel 

studies have led to the idea of a sense of community (McMillan & Chavis, 1986). A sense of 

community has proven to play a significant role in many areas, and it has been shown to have an 

impact on persistence with first-year STEM (science, technology, engineering, math) students 
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(M. D. Johnson et al., 2020), as well as graduate-level STEM programs (Stachl & Baranger, 

2020).  

Problem Statement 

 Studies have shown a significant growth rate in the number of students taking online 

courses (Muller et al., 2019). However, these same studies often highlight that with this 

significant growth in online delivery, many colleges and universities are seeing a significant 

increase in the number of students who are dropping out or not completing their education 

(Muljana & Luo, 2019). Other studies have explored different root causes for why some students 

may be more likely or less likely to stay in STEM programs (Rainey et al., 2018).  

A sense of community may play a role in the retention rates of online students (Nubani & 

Lee, 2022). A strong sense of community implies more than simply interacting with others; a 

student with a strong sense of community would be more likely to proactively reach out to 

others, fully expecting that the interaction will help the student learn (Rovai, 2002a). Using the 

sense of community as the dependent variable has been applied in several studies. Some have 

explored its relationship to things like student GPA, family, and home environment, and prior 

online learning experience (Nubani & Lee, 2022), while others have looked at racial or ethnic 

identity, and gender or sexual orientation (Beeson et al., 2019). As researchers continue to refine 

what variables might impact a sense of community in online course design, a gap has been 

identified that suggests future research should use other sample groups, such as undergraduate 

students or students from other countries (Kavrayici, 2021). One problem is that the literature has 

not fully addressed a sense of community as explicitly applied to IT undergraduate students, 

particularly to measure if there are any differences between the sense of community scores for 

online students based in the US and those based internationally.  
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Purpose Statement  

The purpose of this quantitative, causal-comparative study is to investigate a student’s 

sense of community within an online IT course and explore whether there is a difference if the 

student is based in the United States or whether the student is based internationally while taking 

the course. The independent variable in this study is categorical (Gall et al., 2007) and is based 

on the geographical location of each student while taking the course. Each student is assigned to 

one of the following two groups: 1) domestic students, those currently residing within the United 

States, and 2) internationally-based students (Gall et al., 2007). Three continuous dependent 

variables are measured using the Classroom Community Score (Rovai, 2002a). To calculate an 

overall score for sense of classroom community, this instrument identifies, calculates, and 

combines two distinct measurements: 1) Connectedness - feelings of cohesion, trust, and 

interdependence among members; and 2) Learning – perceived effectiveness of interactive 

learning within a classroom setting.     

 The population includes students enrolled in online IT courses at a small Christian 

college in the western United States. Students are introduced to the college and its online IT 

programs through an internationally recognized, global, non-profit organization that seeks 

students from underserved areas worldwide who desire a Christian-based college education. 

Each participant completed a foundational college preparation program that validates whether 

the student can speak, read, and write in English and is financially and emotionally prepared to 

endure the rigors of an undergraduate education. Once they have completed this preparatory 

certificate program, they can enroll in online courses through the college. Participating students 

come from over 188 countries around the globe and have a median age of 30 (BYU Pathway 

Worldwide, n.d.).   
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Significance of the Study 

There is no shortage of studies related to the comparison of online vs. on-campus face-to-

face modalities. However, there continues to be a need to explore specific differences among 

online offerings, especially when teaching IT courses online. Because of the need for access to 

fully functioning technology environments (i.e., public or private clouds, simulation, or 

virtualization technology), researchers have continued to explore how best to teach specific 

technical skills to online audiences (Luse et al., 2021). Interest in studying different elements 

around remote learning is expanding as many researchers are beginning to examine the many 

contributing factors that might impact whether a student can continue studying remotely and how 

instructional designers might build better online courses (Muljana & Luo, 2019). 

Some U.S.-based colleges and universities are beginning to explore how to deliver their 

programs and degrees to an increasing international audience (Peterson, 2017). As the colleges 

explore this topic, they need to start making distinctions beyond simply whether a class is offered 

online or on-campus. The colleges need to identify what other unique challenges may exist 

between U.S.-based online students and online students who live, for example, in Fiji, Manila, 

Moldova, or Lagos, and who are all taking the same IT class together. The colleges will need to 

consider what additional barriers or challenges these newer, more broadly diverse students might 

face. These types of studies may significantly impact the ability of more and more learners 

around the globe to get an adequate education in IT. 

Research Question 

RQ1: Is there a difference in the connectedness, learning, and overall sense of classroom 

community scores between online, undergraduate IT students who are based domestically 

(within the United States) and those who are based internationally? 
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Definitions 

 The following definitions are provided to assist in reading this study: 

1. Cloud Technology – This technology enables a ubiquitous, convenient, and on-demand 

online environment which provides a shared pool of computing resources that can 

quickly be provisioned or released without heavy administrative interaction (Mew, 2016). 

2. Experiential Learning – Experiential learning is a type of learning model that emphasizes 

the importance of practical, real-world experiences in the education process (Dewey, 

1938). 

3. Sense of Community – This is a term used to describe “a feeling that members have of 

belonging, a feeling that members matter to one another and to the group, and a shared 

faith that members’ needs will be met through their commitment to being together.” 

(McMillan & Chavis, 1986, p. 9). 

4. Simulation – A simulated environment allows time-based events to be saved, represented, 

analyzed, and understood (Dodgson et al., 2006). 

5. Virtualization – A virtualized environment allows users to make a single physical device 

(i.e., server, OS, application) function as multiple devices, enabling companies to scale 

and grow more quickly and cheaply (V. Ng, 2010). 
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CHAPTER TWO: LITERATURE REVIEW 

Overview 

The purpose of this quantitative, causal-comparative study is to investigate a student’s 

sense of community within an online IT course and explore whether there is a difference if the 

student is based in the United States or whether the student is based internationally. This chapter 

begins by describing the theoretical concepts that ground this study. It is followed by a review of 

the literature that has been done to explore how a sense of community among college students 

taking online courses from all over the world might be impacted by different variables, including 

demographics, different technologies, student/teacher interaction, student perceptions, and 

retention rates. Further, the literature review provides a conversation of some of the technical 

challenges of teaching IT-specific courses online and whether different learning styles or 

technologies might impact a sense of community. The chapter ends with a brief summary. 

Theoretical Framework 

This study is grounded in Vincent Tinto’s integration theory (Tinto, 1975). Tinto had 

reviewed decades of research that focused on understanding student departure, or dropout rates, 

at the college and university levels. Among the many early studies, three significant justifications 

for studying student attrition seemed to stand out. The first reason for studying student attrition 

was based on the idea that an American college was more of a training center than it was an 

intellectual center. If students were failing to graduate from an educational institution, the focus 

generally did not shine on the students themselves and what they had been failing to do that 

would keep them from graduating, but rather the focus more often was on what the college must 

be doing wrong. If the college had a high number of students failing to graduate, the assumption 

was that the college must be doing something wrong, therefore any college or university would 
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want to keep close track of the attrition rates of their students. A second reason for studying 

student attrition had to do with the size and complexity of modern higher educational institutions 

and the massive fixed costs associated with running these organizations (i.e. paid faculty and 

staff, buildings, among others) The pressure among those administrators tasked with running 

these large organizations necessarily had them concerned about efficiency. And a third reason for 

colleges and universities to study attrition rates of students was closely tied to the income 

requirements of reason number two. If students stop coming to college, then the revenues from 

their tuition and fees were reduced and the overall income for the institution was affected. 

Reasons number two and three were closely related, and as the institutions grew, their costs also 

increased, but if students were dropping out without finishing, then revenues were impacted, and 

if the number of enrollments drops too low, the reputation of the school could be impacted, 

which would serve to compound the lower enrollment problems (Summerskill, 1962).  

A majority of the early psychological and sociological student retention theories that have 

been developed can trace their origins back to a book published in 1897 by a French sociologist 

named Emile Durkheim. Durkheim developed a theoretical typology of suicide that recognized 

four key social factors that might motivate someone to commit suicide (Crossman, 2020). These 

four factors include the following: 

Anomic Suicide 

The anomic suicide factor usually results from traumatic events, such as major social, 

political, or economic fluctuations that might cause an individual to feel disconnected from the 

broader society. These types of major events can significantly impact an individual’s normal 

routine and may cause someone to feel so confused or disconnected from the broader society that 

they consider suicide.  
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Altruistic Suicide 

Altruistic suicide generally results from people becoming so wrapped up in a cause or 

perceived social impact that they are willing to die for that cause. One example of this type of 

suicidal motivation can be found in the infamous Japanese Kamikaze pilots of World War II.  

Egoistic Suicide 

Egoistic suicide is generally developed over time as people drift away from ordinary 

activities that would normally integrate someone into the broader society. Examples of this 

would be when a spouse passes away and the surviving partner finds themselves lonely. This 

type of result could also happen after someone retires from a rewarding career and finds 

themselves alone, bored, or isolated. This type of suicide is common among the elderly. 

Fatalistic Suicide 

Fatalistic suicide generally results after an individual is forced to live under oppressive 

conditions without the ability to make their own choices or decisions. This is commonly seen in 

prisons or among prisoners of war (Crossman, 2020). 

A core conclusion of Durkheim’s book was that suicide was not solely dependent on an 

individual’s temperament, but that social causes can have a direct impact on whether someone 

might consider suicide. Durkheim suggested that the more socially integrated or the more 

socially connected a person felt, the less likely that person would consider committing suicide 

(Crossman, 2020; Godor, 2017). This exploration into different external (social) causes of 

suicide can be directly applied to educational research and the type of social interactions that 

would encourage a student to persist through a four-year educational program or those that might 

discourage persistence, leading to higher drop-out rates (Godor, 2017). 
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Tinto (1975) noticed that among the mountains of research that had been done on student 

persistence at the college and university levels, there did not seem to be any theoretical 

formulations that had been previously identified that could specifically account for why students 

left college before they were done. He began to work on a study of his own in an attempt to 

develop a theoretical foundation to more effectively understand student attrition (Braxton, 1999). 

Tinto eventually published his report in an attempt to identify a predictive theory that could 

provide a more solid foundation and support deeper research into student retention. (Halpin, 

1990). Tinto (1975) defined a theoretical model that could explain the processes of interactions 

between individual students and the institutions themselves that might lead to students choosing 

to leave, while also distinguishing between the different reasons for students leaving. The model 

describes how a student enters a social organization (the institution of higher education) with 

different backgrounds and experiences and with differing goals and motivations, then begins to 

interact with the college environment through two primary systems: the academic system, and 

the social system. As time passes and the student continues to interact with these two primary 

systems, their original motivations and goals might change as a result of their social integration. 

For some, it may further reinforce their commitment to persist, while for others this social 

integration may lead to departure (Halpin, 1990). Tinto (1975) discussed a common mistake 

found among much of the earlier research that failed to distinguish between dropout data 

resulting from a student failing their coursework and the very different data resulting from 

voluntary withdrawal for other causes.  

Several studies have built upon Tinto’s work through the years. Some highlighted that 

Tinto’s theories and practices seemed too broad and explored ways that the institutions 

themselves might help the students to adapt and acclimate to the college experience (Collings et 
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al., 2014; Hlinka, 2017). One study suggested that peer mentoring programs are no longer 

considered apprentice or tutoring offerings, but rather are more likely to be used as a retention 

tool for undergraduate education (Collings et al., 2014). Another study examined whether 

Tinto’s theory needed to be refreshed to a more modern context, specifically taking into 

consideration the impacts of social media as an additional tool to help in the social integration of 

students, not only in-person and on campus, but also within an online modality (Wesseling, 

2016). As Tinto’s theory evolved, researchers began to consider demographic data as they 

explored the backgrounds of different students in an attempt to better understand if 

demographics might have an impact on how well students socially integrated into the college or 

university (Racchini, 2005). Other student retention models and theories have continued to 

evolve. Some have studied the interaction between students and faculty, while others have 

looked at what motivates students to become involved in different parts of their college 

community, whether that is social clubs, professional clubs, or other extra-curricular activities 

sponsored by the institution (Aljohani, 2016).  

This focus on social integration within a broader community has similarities to other 

research studies that have explored the psychological underpinnings of how geographic 

neighborhoods organically evolved into different social structures, behaviors, and attitudes. One 

term commonly used when studying the psychological impact of social interactions among 

people is sense of community (McMillan & Chavis, 1986). A sense of community has proven to 

play a significant role in many areas, and it has been shown to have an impact on persistence, or 

attrition rates, among first-year STEM (science, technology, engineering, math) students (M. D. 

Johnson et al., 2020), as well as graduate-level STEM programs (Stachl & Baranger, 2020). This 

study uses sense of community as an application of Tinto’s social integration model and looks 
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more closely at how instructional designers might consider building online courses with a focus 

on community to impact student attrition and persistence. 

Related Literature   

Considering the many variables that might impact, or be impacted by, a sense of 

community, it is reasonable to consider the impact that course design and technologies used in an 

online modality might have on sense of community. The scope of this study is specifically 

examining students taking online IT courses from anywhere in the world. Therefore, it is 

essential also to understand the broader context in which these students are taking an IT course 

and in what ways a sense of community might be impacted through the regular efforts and 

interactions of online, asynchronous students from all over the world. Studies have often looked 

at different ways that technology might impact social isolation or sense of community (Baker et 

al., 2018; Oladele et al., 2023; Rennar-Potacco et al., 2019), but the technology required to teach 

IT courses goes beyond simply presenting content, such as videos, reports, or instructional 

readings. In addition to facilitating interaction between students, the technology that is used to 

provide learning experiences or hands-on experiential practice should also be considered. There 

are infrastructure elements that may need to be considered that will allow any student to run the 

same type of technology remotely that he could run if he were physically sitting in a campus lab 

environment (Burgos & Corbi, 2018; Huang, 2019; Mitra & Gupta, 2020). The technology 

involved in online learning needs to be discussed from different perspectives. For example, one 

study’s perspective was how technology is currently being utilized to combat social isolation, 

finding three things that were common among the different participants studied: 1) social 

networking using the cell phone was the most common method of interaction; 2) social outcomes 

were not clearly defined; 3) methodologies used to evaluate interventions were often limited 
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(Baker et al., 2018). Other studies have highlighted that different tools and delivery technologies 

can impact how well students interact with each other and thus help impact the sense of 

community (Aloni & Harrington, 2018; Clark et al., 2021; Gay & Betts, 2020; Stachl & 

Baranger, 2020). 

Encouraging a Sense of Community 

Multiple factors can play into whether a student feels a sense of community. Some 

studies have shown that social and psychological characteristics of participants can impact 

whether a student feels a sense of community within a classroom environment (Anli, 2019; 

Apriceno et al., 2020; Baker et al., 2018; Kavrayici, 2021; Washington & Mondisa, 2021). These 

studies highlight the importance of social interaction between the teacher and the students, as 

well as between the students themselves. Students who experience a high sense of classroom 

community do not report feeling isolated, demonstrating higher academic achievement in 

learning environments (Anli, 2019). Classrooms are environments where students and instructors 

work together to learn, and classroom management includes actions or activities taken by the 

teacher to create a culture or environment in which students can learn. The classroom 

environment is generally defined or established by the instructor (Kavrayici, 2021). Studies have 

identified that the way an instructor leads the course through regular interaction and guidance 

can have a direct impact on whether the students feel a sense of community (Berry, 2019; 

Kavrayici, 2021). Strategies to build community within a classroom might include the instructor 

proactively reaching out to students in the class early and often, limiting the amount of time used 

to lecture, increasing the amount of discussion between students and instructor, or taking time 

during class to share personal experiences or professional guidance (Acevedo et al., 2021; Berry, 

2019).  
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Demographic Impacts 

Researchers have looked at common demographic differences, including age, racial or 

ethnic identity, gender identity, GPA, and annual household income, among others. In many 

cases, one’s gender or race consciously impacts their interpersonal relationships. For others, it is 

more about finding common interests or just having a love for the technology or science 

involved. This points to students having some level of responsibility for their feeling of 

community within a classroom setting and not solely an impact of race or culture (Beeson et al., 

2019; Hall & Jostad, 2020; Pendergast et al., 2018; Rainey et al., 2018). One particular study 

identified four broad themes that seemed to have an impact on whether students felt connected 

with others in their STEM major: 1) interpersonal relationships, 2) science identity, 3) personal 

interest, and 4) competence (Rainey et al., 2018). As researchers continue to explore the different 

ways that a sense of community can impact learning, it allows consideration of what elements 

and variables might be impactful within a classroom or online classroom environment. While 

many demographic groups show correlational relationships through a sense of community, 

understanding which groups can be impacted can help instructional designers build better 

courses (Berry, 2019; Studebaker & Curtis, 2021). The next several sections explore the research 

in some of the key demographic areas that might be impactful in future course designs. 

Race 

Many studies have already been completed exploring the relationship between race and a 

sense of community (Balke et al., 2021; Bello, 2018; Brockman, 2021; Garcia, 2019). One study 

looked specifically at the impact of grouping students with the same racial or ethnic background 

into introductory STEM courses, which resulted in the students reporting more satisfaction in the 

course because they did not feel isolated by their race or ethnicity (Abrica et al., 2022). There is 
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supporting research that shows that different ethnic or racial groups are more inclined to graduate 

from college, and this difference is even more dramatic when looking at which groups are more 

inclined to study STEM degrees (Brockman, 2021; Cooper et al., 2019; Jelks & Crain, 2020; M. 

D. Johnson et al., 2020). Other studies looked at whether there might be a hierarchy of identities 

when it comes to race and those who study STEM degrees. The approach was whether the 

individuals in the study would identify primarily as a STEM identity (meaning that the individual 

considered themselves a STEM student first) or whether their racial identity was their primary 

identifier. The thinking appears to be that, while we can all identify as a particular race or 

profession, each student would either consciously or unconsciously determine whether they 

identified primarily by their race first, or whether they identified by their professional interest 

first, with race being a secondary identity (Martin-Hansen, 2018; Norman et al., 2021; Singer et 

al., 2020). One study refers to racial or demographic identities as exclusive identities (belonging 

to a particular race or ethnic group). Consideration is given of the identity of a particular learning 

community (for example STEM student) as an inclusive identity (Norman et al., 2021). Multiple 

studies specifically found that White students were more likely to stay in STEM programs, 

although the studies did not explore the root causes to determine whether it was because of their 

genetic makeup, or whether it was more because of a broader cultural identity of different racial 

groups being part of a STEM community (Cooper et al., 2019; Rainey et al., 2018). Studies have 

been completed to look at the cultural and racial impact of students who identify as STEM 

students specifically within the Latino community (Bello, 2018; Garcia, 2019) 

Gender 

There have been several studies looking at why women seem less likely to choose STEM 

as a career (Master & Meltzoff, 2020; Pedraza & Chen, 2022; Rainey et al., 2018). Different 
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types of belonging have been identified, including social belonging, which looks at how 

comfortable students might be if their demographic is not as well represented in learning 

environments. There is also academic belonging, which considers that students might feel 

uncomfortable if they sense they do not have the skill set that others in their classes might have 

(Master & Meltzoff, 2020). This information adds to the growing importance of a sense of 

community within different groups to increase motivation or encouragement to study STEM 

degrees. Some studies have even looked at gender and race and have explored whether a sense of 

belonging might be different for Latina women or Black women and whether either case might 

impact whether these women continue to study STEM degrees (Bello, 2018; Cook-Sather & 

Seay, 2021).  

Age 

Age is another demographic variable that has been studied with a sense of belonging (Au 

et al., 2020; Beeson et al., 2019; Kilinc & Altinpulluk, 2021; Portacolone et al., 2020; Tang et 

al., 2021). Some studies have focused on finding ways to encourage seniors to remain active 

through beloved activities, such as singing in a local community choir, or whether depression or 

negative emotions were impacted by developing more of a sense of community (Portacolone et 

al., 2020). Other studies looked more at the impact that technologies might have on a sense of 

belonging or feeling like part of the community, which sometimes is different for older students 

than younger students (Baker et al., 2018; Beeson et al., 2019). It is relevant to clarify that 

among the findings, the most common technology being used involved social media sites and 

touch-screen technologies (Baker et al., 2018; Kilinc & Altinpulluk, 2021). In an on-campus 

environment, it has been found that, as age increases, students are less likely to report a positive 

sense of community (Barry et al., 2021). Overall, it appears that when considering age and its 
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impact on a sense of community within an educational environment, three recommendations 

have been identified to help older, non-traditional students feel more plugged in and part of the 

broader community: 1) provide opportunities for the older students to interact with other non-

traditional adult students; 2) encourage them to develop relationships with faculty and staff, and 

3) design departmental, or college-wide structural supports for these adult students (Olson et al., 

2020). 

Nationality 

Because this study is measuring the sense of community in online courses that can reach 

an international audience, it is important to explore what research has already been done 

concerning the sense of community across international boundaries. While there is a growing 

number of studies that explore the sense of community within international groups studying at 

U.S. colleges and universities, the articles found, during the research for this study, primarily 

looked at international students who had traveled to the U.S. and were physically on campus to 

pursue their studies; some of these studies identified higher anxiety and stress levels because of 

language barriers or cultural distinctions. (Chen & Zhou, 2019; Garcia, 2019; Rodriguez & 

Blaney, 2021; Zhang et al., 2022). One study specifically looked at Chinese students who were 

physically studying in the U.K. and identified similar challenges related to culture and language. 

Still, they discovered that sometimes the technologies that the students are familiar with might 

differ between countries of origin, which can create challenges or roadblocks (Smith & Watson, 

2022). Another study found that international students who were studying in the United States 

could build a sense of belonging by supporting the sports teams of the school they were 

attending. This would naturally involve attending, cheering the success, and even mourning the 

failure, of the different school teams (K. Kim et al., 2022). Looking specifically at international 
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students who were seeking doctoral degrees within the U.S., another study identified the 

challenges of seeking financial support as another significant hurdle that needed to be addressed 

for international students that domestic students do not always experience (Zhang et al., 2022). 

All of these unique challenges that are so often faced by international students could impact their 

sense of belonging within the larger classroom or campus environments and need to be 

considered as designing courses is looked at for an online international market. 

Language 

Language is often highlighted as a barrier to building a sense of community within a 

large class because international students may often be more familiar with the different 

terminology, contexts, and anecdotal examples from their home country and in their language, 

and the words, contexts, and example scenarios may not be relatable or understood correctly by 

each student (Cena et al., 2021; Rivas et al., 2019; Rodriguez & Blaney, 2021). Additionally, 

international students felt a higher sense of stress and homesickness, which added to their sense 

of isolation (Cena et al., 2021; Rodriguez & Blaney, 2021). Some international students 

specifically struggled with finding a sense of belonging among their fellow American students. 

They reported that they found more success in building social relationships with other 

international students, even if they were not from the same countries. The most common reasons 

were cultural and language differences, and to many international students, Americans often 

seem more independent and self-reliant than what many of them were used to (Rivas et al., 

2019). Fostering a sense of belonging is critical for helping international students succeed in 

higher education (Loveland, 2018) but many have acknowledged that with time, and through 

access to school or departmental support systems, relationships and a sense of belonging could 

be nurtured (Loveland, 2018; Rivas et al., 2019). Findings continue to highlight the need for 
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schools to seek ways to better understand the needs of their international students and tailor 

services to better support and encourage them (Cena et al., 2021; Rivas et al., 2019).  

Many schools are getting better at providing these targeted services for their international 

students. Some studies are finding that while so many of these students struggle as they initially 

acclimate to their college experiences, they are finding help and assistance at the departmental or 

even classroom level. This provides additional anecdotal insights into the value of specific 

course design, as some classes can utilize the unique cultural or traditional differences of the 

diverse students within the class and use them as a way of getting to know each other or learning 

about each other, which will naturally lead to a stronger sense of belonging and community 

(Rivas et al., 2019; Rodriguez & Blaney, 2021). Alternatively, some larger internationally-

diverse courses might provide opportunities for those students with common backgrounds or 

languages to work together on projects and assignments, which might also allow them to build 

friendships and a closer social support network (Schietroma, 2019). Another common thread that 

helps build a sense of belonging and community within course design is to help international 

students to practice their English writing and communication skills through the use of online 

discussion boards, Learning Management Systems (LMS), and social media offerings, where the 

students would need to write or speak in English with their classmates who are working on the 

same projects and assignments (Almelhi, 2021; F. Li & Liu, 2018). 

The Teacher’s Impact on Sense of Community  

Various studies have explored the importance of instructor interaction with students in 

building a sense of community for the students (Chang & Bangsri, 2020; Fiock et al., 2021; A. L. 

Miller et al., 2019; Turk et al., 2021). Other studies have looked at ways in which course 

designers can build opportunities for instructors to interact with their online students, thus 
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encouraging students to become more engaged with others and build a sense of community 

through their interactions (Davidsen et al., 2019; Fiock, 2020; Knekta & McCartney, 2021; 

Mollenkopf & Gaskill, 2020). Some studies show a clear relationship between a sense of 

community and persistence within STEM courses (Friess & Lam, 2018; K. C. Li & Wong, 2019; 

Olson et al., 2020). For example, some studies have found that students who felt they had a 

strong sense of support from their instructor were more likely to persist through their program 

and reach graduation (Crowe, 2021; Whitehead & Ives, 2021). Another study highlighted the 

impact a female instructor might have on women students simply by providing an example to the 

students of a successful woman in IT (Luo et al., 2022). Sriram et al. (2020) identified three 

different types of interactions in which students might engage with faculty, staff, and peers: 1) 

academic interactions, 2) social interactions, and 3) deeper life interactions (defined as those 

interactions that occur more around meaning, values, and purpose.) They then looked at 

relationships between the type of interaction and the participants, identifying five variables that 

could predictably account for 50% of a student’s psychological sense of community. These 

variables are 1) academic interactions with peers, 2) social interactions with peers, 3) deeper life 

interactions with peers, 4) deeper life interactions with faculty/staff, and 5) social interactions 

with faculty/staff that involve a commitment of time. Other studies have explored the impact that 

an instructor’s expectations can have on the self-confidence and achievement of their students, 

finding that as teachers raised the expectations of their students, validated their efforts, provided 

consistent and helpful feedback, and generally conveyed the sense that they were confident the 

students could meet the course expectations, student success can become a self-fulfilling 

prophecy (Gentrup et al., 2020; LaCosse et al., 2021; Papageorge et al., 2020). 
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The instructor can also serve as a mentor for the student. Mentoring can be defined as a 

process in which one or more experienced individuals provide knowledge or psychosocial 

support to less experienced individuals. Several studies have looked at the impact that instructors 

can have on students through personalized mentoring (Luo et al., 2022; Sriram et al., 2020). 

While teachers can sometimes fill the mentoring role for their students, some courses are 

designed to encourage outside professionals to become involved with students. This can be 

driven through course design and outreach assignments or the personal or professional network 

of the instructors, but the results of these efforts have been shown to promote an enhanced sense 

of community among the students as they build relationships with others through the classroom 

experiences (Sriram et al., 2020; Washington & Mondisa, 2021). STEM majors have historically 

shown a higher attrition rate than non-STEM majors, and studies have explored the impact that 

mentoring can have in building confidence and a sense of belonging for STEM students 

(Apriceno et al., 2020). Students do bear some responsibility for their ability to build a sense of 

community within their classrooms, and studies have identified psychological characteristics 

within individual students that could impact whether or not they feel an emotional closeness with 

their classmates or instructors (Anli, 2019). This adds to the research, as it helps to put 

parameters around the discussions concerning who might be in the best position to directly 

impact the sense of community within a classroom setting: the designer, the instructor, or the 

students themselves. 

Student Perception of Community 

As might be expected, not all students will rate a sense of community the same way, and 

several studies have explored student attitudes and perspectives relating to the sense of 

community (Chatterjee & Correia, 2020; Lin & Gao, 2020; Trespalacios & Lowenthal, 2019). 
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There is a correlation between the attitude that students have towards collaborative learning and 

a sense of community when it comes to online or distance learning environments. These attitudes 

can be directly affected by the type of technology used or the ease with which the technology can 

be accessed (Chatterjee & Correia, 2020). There also appear to be distinctions between the 

perceptions of undergraduates and those of graduate students when it comes to their attitudes 

toward collaborative learning projects and assignments (Chatterjee & Correia, 2020; 

Trespalacios & Uribe-Florez, 2020). One particular study discovered that the courses within their 

STEM program that earned the highest scores from student feedback surveys regarding a sense 

of community were those courses that used a plethora of small group interactive team projects 

(Trespalacios & Lowenthal, 2019). Interestingly, within the same study, the second most popular 

reason students felt a sense of community within their courses was a result of the instructor’s 

efforts, personality, or other personal traits. However, the researchers point out that the results 

for this particular variable included three different teachers who all taught the same course, 

which would imply that possibly the way the course was designed had more of an impact on the 

sense of community than the actual instructors themselves. Other studies also encouraged a 

deeper dive into course design but warned that a sense of community does not just naturally 

occur; there is still a need for teacher interaction, planning, and guidance to help facilitate 

community among the students (Chatterjee & Correia, 2020; Trespalacios & Uribe-Florez, 

2020). 

The global Covid-19 pandemic impacted education in a major way. One interesting result 

of this disruption provides some unique opportunities for this particular study, as there was 

ample opportunity for researchers to more fully explore the possible differences in remote 

learning from classroom learning, and several studies were conducted during this timeframe to 
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explore student perceptions on how remote learning impacted their learning experiences 

(Cancino & Towle, 2022; Iluzada & Talbert, 2022; Means et al., 2021; J. Zhou & Zhang, 2021). 

Before this time, many colleges and universities had resisted implementing remote learning 

models for various reasons (Goncalves & Capucha, 2020; Lin & Gao, 2020; Lowenthal et al., 

2021). One particular study took the research one step further and compared students’ 

perceptions of a sense of community by comparing synchronous remote classes against 

asynchronous remote classes (Lin & Gao, 2020). The findings included identifying the key 

advantages and disadvantages of synchronous learning, contrasting them with the key advantages 

and disadvantages of asynchronous learning. Among the findings from this study, it was 

determined that college students have a stronger sense of community through online interaction, 

discussions, and sharing ideas using the asynchronous model over the synchronous format.  

Retention Rates  

Higher education used to be considered an opportunity primarily afforded to a smaller, 

more elite group. This group generally included students who had already performed well during 

their high school years and had come straight from high school to college. Thus, most students 

were in their late teens or early 20s. Most did not have any responsibility to take care of their 

own families, and they generally came from families with above-average incomes and whose 

parents also had already completed college degrees (Kember et al., 2021). With the growth of the 

global internet, more and more students can access higher education, and, while this would seem 

to be an incredible success, the research is finding that some negative unintended consequences 

are also being discovered. While enrollments in online college-level programs are growing, the 

number of students who are not finishing college degrees is also growing at a significant rate 

(Radovan, 2019; Stone & Springer, 2019; Trespalacios & Lowenthal, 2019). Studies have shown 
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that certain program factors and characteristics can have an impact on student experiences and 

therefore can impact retention rates (Australian Government Tertiary Education Quality and 

Standards Agency, 2020; M. D. Johnson et al., 2020; McKim et al., 2018). Some have 

specifically looked at things, such as social presence and the use of interactive technologies to 

increase retention rates (O’Hara & Sparrow, 2019; Oregon et al., 2018; Stone & Springer, 2019). 

Student factors, such as emotional needs and social interaction, have also been found to have an 

impact on retention numbers (M. D. Johnson et al., 2020; K. C. Li & Wong, 2019; Trespalacios 

& Lowenthal, 2019). Supporting services offered by the college or university can also play a 

significant role in increasing retention rates (Gregori et al., 2018; K. C. Li & Wong, 2019; 

Muljana & Luo, 2019; Netanda et al., 2019). These services might include things like online 

tutoring services, regular interaction with the instructor, and technical support. Instructors play a 

significant role in encouraging students to stay in online courses. Researchers have looked at 

how students struggle with a sense of isolation and how outside interventions can encourage 

students to stay enrolled in STEM classes (Brezynski et al., 2019; Gay & Betts, 2020). Other 

studies found financial barriers a key variable in whether students stayed enrolled. Many schools 

considered scholarship programs, or other financial services, to encourage students to stay 

enrolled (Chapman et al., 2019; Netanda et al., 2019; Wright et al., 2021). 

Challenges of Teaching STEM Courses 

 When teaching IT courses, it is not enough to just have instructors that know how 

to teach about a topic or technology, nor is it sufficient to have the latest technical labs or 

environments to provide the learning experience. If the teacher does not know how to use the 

environment, they may not be as effective in teaching the course. There is a significant number 

of research studies that explore what is called teacher self-efficacy which addresses these 
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concerns. Bandura (1977) described self-efficacy as the confidence an individual has in their 

ability to complete a task. As we consider the broader influence of a sense of community within 

IT classes, it is important to understand the role a teacher plays in creating the right environment 

to encourage a sense of belonging. If a student has questions or problems in class, a sense of 

community would imply the teacher would be comfortable providing aid and support to the 

student. Therefore, it is necessary to consider the impact that a teacher’s self-efficacy has on 

teaching STEM classes. It is not enough for the teacher to understand the technology they are 

teaching; they also need to understand and be able to use the technical environment that will be 

needed to deliver the lessons or provide the experience to the students. The literature highlights 

that teaching STEM courses requires unique efforts to ensure teachers are confident in teaching 

the content of their courses (Aydin, 2020; Burch & Mohammed, 2019; Churches & Lawrance, 

2021; Crawford et al., 2021).  

As teachers become more comfortable in teaching STEM courses by developing their 

self-efficacy, they should be more able to encourage and build a sense of community and self-

efficacy among their students. Studies have also explored the impact on a student’s self-efficacy 

and learning within STEM courses. These studies have looked at how focusing on a sense of 

community and belonging can increase a student’s self-efficacy, which results in higher retention 

rates within STEM programs (Chiang et al., 2022; De Loof et al., 2022; Hanna et al., 2021; 

Slovacek et al., 2019; Washington & Mondisa, 2021; S. N. Zhou et al., 2021). Student self-

efficacy appears to be a significant consideration in whether or not students continue studying in 

STEM programs, and the studies have identified many key elements that could positively impact 

the confidence of the students, thereby encouraging them to continue in their studies toward a 

degree in STEM (M. D. Johnson et al., 2020; McKim et al., 2018). Studies have also explored 
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what may discourage students from studying STEM as a career (Bickle et al., 2019; Brewer et 

al., 2021). These studies looked at variables, such as too many math requirements, a student’s 

fear of failure, or being considered not cool by others. Students also identified the quality of the 

program as not meeting expectations.  

Challenges of Teaching Online 

Teaching classes online also requires some unique strategies and planning. Instructional 

designers can directly impact a student’s sense of community through course design in an online 

modality (N. L. Davis et al., 2020; Peacock & Cowan, 2019; Peacock et al., 2020; Studebaker & 

Curtis, 2021). As designers identify different elements that might have an impact on a students’ 

sense of community, there are some unique tools and methods that can be considered for online 

learning environments. Online courses should have scaffolding and other elements to encourage 

learning (Collins et al., 2019; Foley & Marr, 2019; T. Miller et al., 2020). The social influences 

of ensuring a connection with the instructor and providing other support interventions also 

should be included in online course design (Aloni & Harrington, 2018; Glazier & Harris, 2021). 

Common technologies that are used to facilitate this are discussion boards, video-conferencing 

technologies, and instant messaging apps within LMS systems (Aloni & Harrington, 2018; 

Perrotta, 2020; Rennar-Potacco et al., 2019; Swickard, 2021). Instructional designers also need 

to consciously design interactive elements into their online courses that encourage students to 

communicate with each other and provide assistance to one another. Mentoring models are 

helpful in online learning environments and help to build a sense of community (Fraenza & Rye, 

2021; Washington & Mondisa, 2021).  
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Challenges of Teaching STEM Courses Online 

Teaching STEM classes has always been challenging, but things can get even more 

complex when we consider what is needed to teach STEM classes using a remote, asynchronous 

modality. Teachers not only have to understand the technology they are teaching about, but they 

also need to know how to use the technology that will deliver the learning experience to the 

students (Crawford et al., 2021; Gardner et al., 2019; Kelley et al., 2020). For example, in a face-

to-face modality, teaching a student how to install an operating system on a computer requires 

the student to have access to a computer and the installation files of the operating system. 

Historically, the schools could provide computers and would often let students install the 

operating system over and over onto the same physical hardware. Over time, that has not been a 

scalable solution since the equipment is expensive and can break. Eventually, the concept of 

virtualization was created which allowed students to install virtual machines (VMs) inside of an 

application running on their host machine (Huang, 2019; Mitra & Gupta, 2020; Ramakrishnan et 

al., 2020). Studies have found that access to computers is one variable that makes it challenging 

for students to take STEM classes (Cackley, 2021; Tierney et al., 2018). When we consider 

remote learning from all over the world, we need to consider those parts of the globe where 

students are not able to purchase a new computer easily or cheaply. Most of these international 

students that do have access to computers are likely to be using an older computer that does not 

have enough memory or processing power to run VMs locally on their machine. This is where 

schools and teachers need to provide the global infrastructure to support these students. Cloud 

technology has provided this type of capability, which allows students to install and configure 

VMs remotely (Chukusol & Piriyasurawong, 2022; Friadi et al., 2022; Hu et al., 2020). With this 
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cloud infrastructure, schools are beginning to provide a more equitable environment where all 

remote students can have similar learning experiences.  

Experiential Learning 

While this study is grounded in the theory of integration, the population for the study 

includes students who are enrolled in IT courses built in an experiential style. Experiential 

learning is an area that has been widely studied, and multiple studies strongly encourage 

practical, hands-on projects and other real-world tasks as part of any curriculum, which generally 

encourages a stronger sense of community (M. D. Johnson et al., 2020; A. Y. Kolb & Kolb, 

2017; Massari et al., 2018). By way of background, D. A. Kolb and Fry (1974) explained that the 

basic foundation of experiential learning is deceptively simple, and that learning happens 

through an integrated process that begins with real-world experiences, followed by the collection 

and analysis of relevant data related to the observed experiences. The results of this analysis can 

provide feedback to the student, who can then modify their actions or reactions and choose new 

experiences based on that feedback. IT classes often require students to learn by doing. They 

might require students to install and configure a server or design and build a network with 

multiple devices. This will also provide opportunities for students to struggle with 

misconfigurations and systems that require troubleshooting to get them working correctly.  

Experiential learning highlights a student-centered focus on course design and teaching, 

where students are responsible for completing the projects or tasks during the learning processes 

(Goncalves & Capucha, 2020; Matriano, 2020; Villarroel et al., 2020). Learning happens as 

students have a hands-on, concrete experience and are then able to reflect on what they observed. 

This reflection helps them to conceptualize different lessons from their experience which might 

include changes or adjustments that need to be made or things they liked or did not like, which 
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then motivates the student to pursue additional experimentation. The experience and reflection 

generate the incentive to analyze and continue their experience. This also creates the potential for 

students to develop a sense of community as they work interactively with other students on 

projects and lab assignments (B. K. Johnson, 2020; Koivisto et al., 2017).  

Other variations of experiential learning have evolved through the years. Two similarly 

related, yet uniquely distinct variations are problem-based learning and project-based learning 

(Aldabbus, 2018; Bertel et al., 2021; Naji et al., 2020). Project-based learning involves a 

question or problem that the teacher presents to the class and uses this scenario to motivate and 

encourage students to work together to complete the project. The teacher serves as the facilitator 

of learning as the students are given their scenarios. This model encourages problem-solving, 

exploration, research, interaction with others, and creativity (Matriano, 2020; Mentzer et al., 

2020; Saleh et al., 2019). As students work together, they are encouraged to use whatever 

resources are available to them, and there is rarely only one solution to solve a problem. The 

scenario provided by the instructor usually creates the opportunity for the students to identify 

how they will complete the project. Inherent in the experience is interaction within the group of 

students, as well as encouraging problem-solving and creative thinking, all of which help the 

students learn and develop a sense of community. Projects can usually be easily identified by the 

instructor and adapted to the needs of the class. Alternatively, problem-based learning is very 

similar to project-based learning. Many researchers will use the two terms interchangeably 

because there are so many similarities. Both highlight self-direction and collaboration among the 

students and provide opportunities to teach many desired hard skills, such as communication and 

problem-solving (Kolbaek, 2018; Naji et al., 2020). However, problem-based learning is more 
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about the acquisition of new knowledge, whereas project-based learning is more about how 

knowledge is applied (Mills & Treagust, 2003).  

Computer-based Scaffolding 

Computer-based scaffolding is a key component of experiential learning because it can 

provide the student-centered instructional environment needed to promote learning and creative 

problem-solving (Belland, 2017; N. J. Kim et al., 2018; Moallem & Igoe, 2018; Saleh et al., 

2019). When we consider how to best teach STEM classes, applying experiential learning 

elements to provide scaffolding for the students does appear to have an impact (Alves et al., 

2018; Beier et al., 2019; N. J. Kim et al., 2018). To provide the type of experiential scaffolding 

needed for IT students to truly get a hands-on, real-world experience in their classes, it is 

common for course designers to use different technology environments (Chitongo & Suthers, 

2019; Luse et al., 2021; Mitra & Gupta, 2020; D. T. K. Ng & Chu, 2021). There are many 

different technologies available for this purpose, but the literature has identified several types of 

technology that have shown a positive impact on a learner’s ability to build new knowledge. 

Some of these different technologies are discussed in the following sections. Through the use of 

these technologies, instructional designers can use experiential learning techniques to enhance 

the learning experiences of online students. The following sections look at many different types 

of technologies that can be used in online course designs to help have a more experiential 

learning opportunity while taking IT courses. 

Virtualization Technology 

The first technology is known as virtualization, which is specialized software that allows 

a student to build virtual machines within their local computer system software environment that 

run and act as if they were real physical machines, but they are in actuality running an isolated 
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and completely segregated operating system running in the memory of the local computer 

(Gaspar, 2007). The key uniqueness of virtualization is that it is a real and complete environment 

(running in memory within the host computer), which allows the student to build and configure 

whatever they choose and allows experiential learning as students can build any virtual 

environment they would like (Huang, 2019; Luse et al., 2021; Mitra & Gupta, 2020; Southgate, 

2020; Syamsuddin, 2019). Virtualization allows for the sharing of computer resources and, when 

properly configured, virtualization technology will allow a user to install multiple virtual 

machines (VMs), all running on one physical computer. VMs are flexible and versatile and are 

generally safer and less expensive to use in educational lab environments than dedicated physical 

hardware, thus minimizing the risk of inexperienced students damaging expensive high-end 

physical machines. If a student misconfigures a VM or corrupts the environment of a VM, it is 

quick and easy to simply delete and rebuild a new VM (Huang, 2019; Mitra & Gupta, 2020). If 

the physical hosting machine has enough resources, then there is also no additional cost to create 

a new VM, students can create as many VMs as needed on the existing hardware without 

requiring any new purchases, thus providing significant financial savings. 

Simulation Technology  

The second technology that has been identified as helpful in providing experiential, 

hands-on learning is known as simulation technology (B. K. Johnson, 2020; Koivisto et al., 2017; 

D. T. K. Ng & Chu, 2021; Rashid et al., 2019). Simulation is an environment that is programmed 

to act like a real OS, but it is not a truly functioning environment. The best example of this type 

of environment would be a flight-simulation environment which allows someone to experience 

what it might be like to fly an airplane without the cost of having to purchase, maintain, and 

support an actual airplane. Simulated environments also provide the learner with a very safe 
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environment in which to learn. Failing to correctly land an airplane in a simulated environment 

would not have the same fatal result as failing to land an actual airplane for the first time using a 

full-sized actual airplane; thus, there are financial, as well as safety and security elements, that 

are also advantageous through the use of simulated environments (D. T. K. Ng & Chu, 2021).  

Cloud-Based Environments  

Another technology identified as effective in experiential learning is a cloud-based 

environment, which is ideal for remote or distance learning. This environment is a form of 

virtualization but is generally hosted centrally, which allows learners to connect to the learning 

environment from anywhere in the world (Attaran et al., 2017; Kumar & Sharma, 2017; Mitra & 

Gupta, 2020). Cloud-based learning can provide an effective student-centered learning 

environment and, because it is centrally hosted, multiple students can access the same 

environment, which enables the use of social tools and encourages the learners to collaborate and 

interact with one another and build a more robust sense of community as they share the 

experiential learning environment (Chukusol & Piriyasurawong, 2022; Friadi et al., 2022; Gross 

& Ho, 2021; Kumar & Sharma, 2017). A cloud environment expands upon the idea of running 

VMs on a single machine where a user can run multiple VMs on a single device. By placing a 

machine in a centrally accessible environment or data center that can be accessed from 

anywhere, the VMs that are created on that machine are available to all others. It is this 

centralization of virtualized systems that makes a cloud environment so powerful for remote 

asynchronous learning. People can access the same VMs from anywhere in the world, and they 

can access these VMs at the same time, which creates the possibility of interaction between other 

students even if they are physically separated from each other. The physical limitations of only 

being able to use one server are also removed with virtualization technology, as multiple 
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machines can be added to the virtualized environment thus creating a single virtualized cloud, or 

cluster of computers, that may be made up of one or more physical computers grouped together. 

The cloud, or cluster of computers, can grow and expand beyond the physical constraints of one 

box. This creates an environment where a cloud could theoretically grow infinitely large because 

when the resources of the current set of underlying machines hit the physical limits, a new 

physical machine can be added to the cluster of machines that make up the expansive virtualized 

environment (Bartlett, 2019).  

Discussion Boards 

Arguably, one of the most common tools that course designers use to encourage students 

to interact in an online asynchronous course is the use of discussion boards or discussion forums. 

Most modern learning management systems provide some form of discussion board feature 

within the learning system. They are often considered an effective tool for helping students 

develop or enhance their ability to think clearly and write effectively by requiring students to 

regularly submit entries (Almelhi, 2021; F. Li & Liu, 2018; Perrotta, 2020). They have also been 

found to encourage reflection and the sharing of ideas between students, which can reduce 

anxiety and strengthen a sense of belonging among the students (Aloni & Harrington, 2018; Gay 

& Betts, 2020; Scott & Schofield, 2022). Three main elements that facilitate meaningful learning 

through discussion forums have been identified: 1) cognitive presence, 2) teacher presence, and 

3) social presence. It has been argued that the social presence might be the most difficult to re-

create through discussion boards simply because it generally lacks the spontaneity and fast-paced 

back and forth that is often found within the classroom setting (Bolduc-Simpson & Simpson, 

2020). While there is a prevalence of research that studies the impact of discussion boards in 

online courses, not all studies are positive regarding the use of discussion boards (Machajewski 
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et al., 2019; Mays & Ross, 2022; Woods, 2022). One study explored whether students were more 

likely to feel a social presence with classmates through the use of online discussion boards or by 

using a multi-modal technology that allowed users to create short videos and audio clips in 

addition to discussion boards (Chen & Bogachenko, 2022).  

Video Technology 

Others have found that while discussion forums can create a valuable learning 

community, live interaction between students or between students and the instructor might be 

more impactful (Mays & Ross, 2022; Milovic & Dingus, 2021). This might involve using video 

technologies to record student comments, reactions, emotions, and other visual nuances to help 

build a sense of connection between participants or to record instructors speaking about topics. 

One study found that while there was value in allowing students to record and share videos, the 

value of connecting with the instructor proved more impactful (Mays & Ross, 2022). Using a 

recorded video can build a sense of psychological safety by showing vulnerability between 

participants and allowing students to speak directly to each other as compared to the written 

word which can hide emotion and tone. The use of video technology was found to provide this 

psychological impact whether it was used in a real-time context, or was recorded or delivered in 

an interactive video format (Adams, 2021; Afify, 2020; Chicoine et al., 2022; Price et al., 2021). 

These emotional and psychological nuances and distinctions add additional complexities and 

considerations for course designers, as they would need to consider how long videos should be 

and whether real-time or interactive videos are effective in every context or whether they add 

more confusion and dissonance for students in their efforts to create and share them (Afify, 2020; 

Oregon et al., 2018).  

Gamification 
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Another strategy that is sometimes employed to encourage a sense of community or a 

sense of involvement within a classroom environment is the use of gamification. Many gaming 

strategies can provide positive reinforcement and opportunities to build a sense of community 

among students (Mays & Ross, 2022; Vanderstraeten et al., 2022). Applying game design 

elements to different environments and scenarios to encourage the participation of students is 

sometimes referred to as gamification. The idea is that students will be more engaged in learning 

about something if the actions and activities within a learning module include the use of game 

elements, but this does not mean that instructional designers are expected to build new games 

from scratch. Instead, the gamification process will often use points or badges as a means to 

entice and encourage student participation. Other benefits are also often highlighted as resulting 

from the use of gamification strategies. These include better cohesion between students within a 

classroom or online section, a reduction of interpersonal conflicts, a measured improvement of 

social skills, an increased ability to solve problems, as well as many others (Arias-Chavez et al., 

2022; Bicen et al., 2022).  

While there is a significant amount of research that suggests a positive increase in 

learning and feelings of connectedness among students, there is also research that suggests 

gamification is not necessarily effective in other ways. While it has clearly been shown to 

positively impact student engagement and motivation, it has also been shown to create other 

unintended consequences, such as impacting confidence or creating doubts or conflict 

(Iorgulescu, 2022). It has also been shown to be transient and to have short-term effectiveness. 

While using gamification elements can encourage involvement, these elements should be used 

sparingly and should not create a sense of forced fun. Participants need to have the freedom to 

consent to whether they want to participate or not. It does not always generate the desired 
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motivational results (Cespon & Lage, 2022; Clark et al., 2021; O’Connor & Cardona, 2019). In 

addition to using gamification for general learning contexts, other studies have narrowed down 

the scope of gamification into more specific areas of learning. One key area of study that is 

relevant to this discussion is the impact of using gamification strategies within Information 

Technology courses (Farkas et al., 2022; Limantara et al., 2022; Thongmak, 2018). One study 

looked at the effectiveness of game design and its impact on teaching college-level STEM 

classes. It looked at several key indicators including 1) the impact of game design on levels of 

cognitive learning, 2) student engagement, 3) a sense of community, 4) professional skills, and 5) 

retention. While there were some positive results discovered regarding the impact on cognitive 

learning and student engagement, the study did not find statistically significant increases in a 

sense of community or retention. They also found that many of the students felt that the games 

developed were childish and lacked rigor (Clark et al., 2021). Another college-level study 

looking at the impact within STEM classes found some positive effects in classroom engagement 

but underwhelming results in other areas. Teachers also reported that for many students, the 

games became more of a distraction to the classroom environments. (O’Connor & Cardona, 

2019). 

Summary 

Sense of community has been a significant area of study for many decades. Social 

scientists began exploring what made geographical neighbors feel bonded to one another and 

learned many things about how smaller social groups could develop their sense of awareness and 

social bond. As the internet evolved and these same social scientists began to understand that 

communities could exist in the virtual world through the internet in the same psychological and 

emotional way that they existed in close physical proximity, studies began to expand into the 
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virtual space. With the focus of this study primarily looking at a sense of community through a 

geo-political lens to explore differences that students from all over the world might have when 

taking the same undergraduate IT courses remotely, there is a need to ensure the population of 

the study has some consistency and has the same outcomes and expectations regardless of where 

they physically reside. Effective IT courses are designed to provide a learning environment 

where the learners can practice configuring and managing different technologies in a real-world 

experiential context. The advancement of technology is now beginning to provide a more 

realistic practice environment without the associated costs and risks of using actual computers 

and hardware. Virtualization, simulation, and centralized cloud environments provide the context 

and parameters within which IT students should be able to have a similar experience in learning, 

regardless of where they physically reside. If the experiential environment is equally available to 

all, the presumption is that a sense of community can be nurtured equitably across the globe, 

giving all students the same opportunity to interact, learn from one another, and practice using 

technology in a safe and real-world environment. This study attempts to measure a sense of 

community within IT courses offered to students around the world to add to the growing research 

about what might help increase retention rates of those newer students who previously might 

never have had the opportunity for a college education in IT. 
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CHAPTER THREE: METHODS 

Overview 

The purpose of this quantitative, causal-comparative study is to investigate a student’s 

sense of community within an online IT course and explore whether there is a difference in 

scores between those students who are currently residing within the United States and those 

students who are currently residing outside of the United States. Chapter three presents the 

design of the study, the research question, and identifies the hypothesis that was used. Chapter 

three also identifies the participants and explains how data was collected, as well as what 

instrumentation was used and what procedures were applied during the study. Finally, the data is 

analyzed, and the results are documented to provide additional data to the broader body of 

research.  

Design 

In this quantitative study, a non-experimental, causal-comparative research design was 

used. A causal-comparative design was appropriate because it aligns with the definition given by 

Gall et al. (2007), which says causal-comparative research designs search for cause-and-effect 

relationships between different groups. The key element of a causal-comparative design is the 

use of categorical groups that are organized around an identified independent variable that is 

present for all members of the group. Researchers can then measure the dependent variable for 

each participant and compare whether there are differences in the dependent variable based on 

the different groups. The categorical independent variable is considered the presumed cause of a 

phenomenon and the dependent variable is considered the effect of the phenomenon. Causal-

comparative studies can use one or many independent variables, and they can also use one or 

many dependent variables. Asio (2021) similarly explained that causal-comparative non-
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experimental designs measure the relationship between an independent variable represented as a 

category and a dependent variable represented by a quantitative variable. The independent 

variable in this study is categorical and is based on geographical residency and whether a student 

is a member of one of the following two groups: domestic students, or international students. 

Domestic students are undergraduate, IT students taking an online IT course while physically 

residing within the United States; and international students are those undergraduate, IT students 

taking an online IT course while physically residing outside the United States. Three dependent 

variables are measured by using an instrument called the CCS, or Classroom Community Scale 

(Rovai, 2002a). This instrument calculates the following 3 variables: 1) The total Sense of 

Community score through the use of a 20-item questionnaire that is separated into two sub-

domains; 2) Connectedness – feelings of cohesion, trust, and interdependence among members; 

and 3) Learning – perceived effectiveness of interactive learning within a classroom setting . A 

sense of community describes the feeling of belonging and the perception that members of a 

community matter to each other, meeting the needs of each group member through their 

commitment to being together (McMillan & Chavis, 1986). 

Research Question 

RQ1: Is there a difference in the connectedness, learning, and overall sense of classroom 

community scores between online, undergraduate IT students who are based domestically 

(within the United States) and those who are based internationally?  

Hypothesis 

H01: There is no significant difference in the sense of connectedness, learning, and overall 

sense of classroom community scores between online, undergraduate, IT students who are based 
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domestically (within the United States) and those who are based internationally, as measured by 

the Classroom Community Scale (Rovai, 2002a).  

Participants and Setting 

The following sections provide a brief overview of the population and sampling 

techniques used, as well as the sample size and overall setting of the study. 

Population 

The population in this study includes students who live all over the world, have self-

enrolled in an online IT course, and have previously completed an online college preparation 

training program through an international Christian organization whose mission is to provide 

undergraduate educational opportunities for Christian adherents throughout the world. This 

organization provides the online college preparation and certification program to ensure students 

can speak English and are prepared to handle the rigors of college education before they ever 

enroll in a college course. This international organization has partnered with a small, private, 

accredited Christian college in the United States that provides all course content and issues 

associate and bachelor-level undergraduate degrees for those students who complete the degree 

requirements. The latest statistics for the year 2022 showed that the overall student population 

for these online-only undergraduate programs comes from over 180 countries and all 50 United 

States. Females make up 56% of the population, while males make up 44%. The median age for 

all participants is 30 (BYU Pathway Worldwide, n.d.).   

Participants 

The participants for the study were drawn from a convenience sample of online students 

who have self-enrolled in IT classes at the college as part of an undergraduate certificate or 

degree program in Information Technology. For purposes of the study, the data collected from 
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the students was organized into two naturally occurring groups: 1) domestic students who are 

those living within the United States, and 2) international students who are those living outside 

of the United States at the time they participated in the course. These two categorical groups 

made up the key independent variable for the study. The total sample size for the study was N = 

297. This exceeds the required minimum sample size for a MANOVA of 126 when assuming a 

medium effect size with a .05 alpha level of significance and a statistical power at the .7 level 

(Gall et al., 2007, p. 145).  

The overall sample consisted of 246 males (83%) and 51 females (17%). For the 

independent variable (Residency) there was a total of 107 domestic students (36%) and a total of 

190 international students (64%). The age of each participant was grouped into the following 

five ranges: 1) Less than 25; 2) Between 25 and 29; 3) Between 30 and 39; Between 40 and 49: 

5) 50 and older (see Table 1). Participants were asked how many years of IT experience they had 

before enrolling in the class and the results were organized into four groupings: 1) <1 year; 2) 

between 1 and 5 years; 3) between 6 and 10 years, 4) between 11 and 20 years, and 5) over 20 

years (see Table 2). Additional key metrics that were important to this study included whether 

students had daily access to a computer, as well as daily access to the Internet. Responses 

showed that 281 participants (95%) did have daily access to a computer, while 16 (5%) did not. 

The study also discovered that 264 participants (89%) had daily access to the Internet, while 33 

(11%) did not.  

Table 1  

Age Range of Participants 

Age Group Number of Participants Percentage of Participants 

Less than 25 years old 60 20% 
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Between 25 and 29 years old 88 30% 

Between 30 and 39 years old 77 26% 

Between 40 and 49 years old 48 16% 

50+ years old 24 8% 

 

Table 2  

Previous Years of IT Experience 

Previous IT Experience Number of Participants Percentage of Participants 

Less than a year 145 49% 

Between 1 and 5 Years 91 31% 

Between 6 and 10 Years 38 13% 

Between 11 and 20 Years 13 4% 

20 or More Years 10 3% 

 

 Broken down by categorical groups, the Domestic Group consisted of 81 males (75%) 

and 27 females (25%), while the International Group consisted of 165 males (87%) and 24 

females (13%). The age breakdown for each Residency Group (see Table 3) shows that there are 

more domestic students in the upper two age categories (between 40 and 50+ years old), while 

the younger age categories show more representation from the international group. It is also 

telling that across both groups, 56% of all students who were taking online IT courses are 

between 25 and 40.  
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Table 3  

Age Range of Participants Per Group 

Age Group Number of Participants 

(Domestic / International) 

Percentage of Participants 

(Domestic / International) 

Less than 25 years old 17 / 43 16% / 23% 

Between 25 and 29 years old 30 / 57 28% / 30% 

Between 30 and 39 years old 24 / 54 22% / 28% 

Between 40 and 49 years old 22 / 26 20% / 14% 

50+ years old 15 / 9 14% / 5% 

 

Table 4 shows the years of previous IT experience broken down by the two independent 

groups. One interesting detail is that a higher percentage of internationally-based students had 

between 1 to 5 years of previous IT experience before signing up for classes (32%), whereas a 

smaller percentage of U.S.-based students had that much previous IT experience before signing 

up for classes (28%). Finally, looking at the two data points concerning daily access to 

technology, the breakdown by group showed that 105 domestic students (97%) had daily access 

to a computer, and the same number had daily access to the internet, while 3 of the domestic 

students (3%) did not have daily access to a computer nor the internet. Among those in the 

international group, 176 students (93%) had daily access to a computer, while 13 (7%) did not, 

and 159 international students (84%) did have daily access to the internet while 30 (16%) did not 

have daily access.  



58 
 

 
 

Table 4  

Previous Years of IT Experience Per Group 

Previous IT Experience Number of Participants 

(Domestic / International) 

Percentage of Participants 

(Domestic / International) 

Less than a year 55 / 90 52% / 48% 

Between 1 and 5 Years 31 / 60 28% / 32% 

Between 6 and 10 Years 8 / 30 7% / 16% 

Between 11 and 20 Years 8 / 5 7% / 2% 

20 or More Years 6 / 4 6% / 2% 

 

Setting 

The treatments used in this study consisted of 14 different sections of IT courses. The 

various course sections covered different technology topics and were varied in the number of 

students within each section (see Table 5). While each course had a maximum capacity of 100 

students, during the time of the study the lowest number of students in a single course was 20 

and the largest number of students in a single course was 80. The study included students who 

voluntarily enrolled in at least one of the several IT courses offered by the college. Each course 

had been designed by a small team of instructional designers who work for the college. Each 

team was made up of one professional instructional designer and one subject-matter expert 

(SME) who had a solid background in the technology being taught within the course. Often, the 

SME for the course design is also an adjunct instructor for the course. The courses were 

delivered in an online, asynchronous modality and were facilitated by part-time adjunct 

instructors who were either currently working in separate full-time jobs as IT professionals or 

had retired from an IT career. The instructors were allowed to make small adjustments to the 
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content of the course, such as changing due dates or providing additional support material or 

more detailed instructional pages, but they were not authorized to remove assignments or make 

significant changes to the content. All adjuncts received training on how to facilitate their online 

course and were regularly measured on several metrics that included how often and how quickly 

feedback was given to students, how quickly grades were posted, and several other metrics that 

were closely monitored by the college.  

Table 5  

Course Topics and Number of Sections Included in the Study 

Cloud Computing Essentials – 2 sections 

Cloud Server Administration – 3 sections 

Database Design and Analysis – 2 sections 

Introduction to Windows Client – 3 sections 

Linux Fundamentals – 1 section 

Networking Fundamentals – 1 section 

PC Hardware – 2 sections 

 

All students were expected to have access to a computer with which they could complete 

assigned tasks. It is understood that many students may not have had access to the type of 

computer best suited for this type of course. To alleviate the dependency on an expensive 

computer, the college provided a cloud-based infrastructure that was designed to minimize the 

need for a student to have an expensive computer to complete the class and allow those students 

without a powerful computer to use the cloud hosting services, thus the primary requirement to 

take one of these online IT courses is daily access to a computer with a browser (even if it does 

not meet the recommended technical specification requirements) and daily access to a consistent 
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internet connection. Students were assigned reading assignments and video content to review 

each week and were expected to complete several different hands-on experiential labs and 

projects that were designed for each course. Since these were IT courses, the technical 

infrastructure is a key part of the learning experience. Some assignments used a simulated 

environment to which students had direct access through a common login portal. Other projects 

used a virtualization (cloud) environment that was accessible in one of two ways: first, if a 

student had an adequate computer, the virtualization software could be downloaded and installed 

locally on their local machine; alternatively, if a student did not have an adequate computer, they 

were instructed to use the college-provided cloud hosting services, which allowed a remote 

student to build their environment on a centrally-located cloud server hosted on campus. 

Tutoring and technical assistance were offered to all students through different student-run 

support teams at the college. The study attempted to measure whether students who were 

connecting from international locations had the same type of learning experience and whether 

they felt the same sense of community as those students enrolled domestically. 

Instrumentation 

This study used a survey developed by Rovai (2002a) to measure the sense of community 

within a classroom setting (See Appendix A for specific details of the instrument used). The 

instrument is titled the Classroom Community Scale (CCS) and was designed to measure the 

sense of community in a distance learning modality using the following three key scores: 1) 

overall sense of classroom community; 2) sense of connectedness; and 3) sense of learning.   

Early studies in the sense of community were primarily focused on perceptions of 

community felt within groups of individuals who were in close physical proximity, such as a 

neighborhood or a school campus. The studies explored the general idea that any geographically 
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connected group could develop feelings of belonging, or that members of the group mattered to 

one another and would take care of each other because of their commitment to remain together 

(McAdam, 1982; McMillan & Chavis, 1986). Later, researchers began exploring the idea that a 

sense of community could also be felt in an online environment. They looked at the type of 

communication tools that were being used with computers, sometimes referred to as computer-

mediated communication (CMC), and determined that social relationships existed online in a 

similar way that they did in person (Baym, 1998). Rovai (2002a) eventually developed the CCS 

to measure the sense of community within a learning environment to learn how to build better 

remote learning methods. His goal was to help increase retention rates and promote satisfaction 

among online students. The CCS has been effectively used in several studies to help researchers 

better understand how students learn remotely (Akatsuka, 2020; Balboni et al., 2018; Lin & Gao, 

2020).  

The CCS is a 20-item questionnaire with a five-point Likert scale after each question 

where the students select one of the following responses: strongly agree, agree, neutral, disagree, 

or strongly disagree. The questions are organized into two subscales: 1) connectedness and 2) 

learning. To calculate the score, both subscales are totaled and divided by 10 to determine the 

mean. Then each subscale is weighted at 50% (each is multiplied by 5) to find the actual score. 

Both subscales are combined to calculate the total CCS score (Rovai, 2002a). To understand 

what the CCS measures, McMillan and Chavis (1986, p. 9) explained that the overall sense of 

community was “a feeling that members have of belonging, a feeling that members matter to one 

another and to the group, and a shared faith that members’ needs will be met through their 

commitment to be together.” Rovai (2002a) explained that the connectedness subscale represents 

how students feel about others within their class, including feelings of cohesion, trust, and 
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interdependence. He also explained that the learning subscale represents how students feel about 

their interaction with one another and how much classmates share their values and beliefs, 

helping each other reach their educational goals and expectations. He stated his validity analysis 

was based on his study of the existing literature surrounding educational settings. For his 

reliability analysis, he used both Cronbach’s coefficient alpha (Cronbach, 1951), as well as the 

equal-length split-half coefficient (Cronbach, 1946). Cronbach’s coefficient alpha measured at 

.93 for the full classroom scale and is .92 for the connectedness subscale and .87 for the learning 

subscale (Rovai, 2002a). The equal-length split-half coefficient was measured at .91 (excellent) 

for the full classroom community scale and measured at .92 (excellent) for the connectedness 

subscale and .80 (good) for the learning subscale. The original developer had given open-access 

permission to use this instrument within the published article itself. He wrote the following: 

“Researchers may use this instrument for studies they conduct provided they give proper 

attribution by citing this article” (Rovai, 2002a, p.202). 

Procedures 

 According to the developer of the online survey, the original CCS was administered via 

an online survey (Rovai, 2002a) with several follow-up emails during the final 3 weeks of the 

semester and for a week following the end of the semester. This study followed a similar 

approach, as students were invited to participate through direct emails, as well as through 

announcements and links within the LMS system. Appendix B shows the instructions provided 

to participating students and explains that the survey is voluntary and that it should not take more 

than 2 to 5 minutes to complete. IRB approval was received from both the Liberty University 

IRB team, as well as the IRB team designated by the private college whose students participated 

in the study. Refer to Appendix C for documentation of these IRB approvals which include IRB 
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processes for both institutions. Refer to Appendix D to see the Invitation to Participate / 

Informed Consent documentation. An IRB exception was authorized for the study to move 

forward without the tighter requirements of the Office for Human Research Protections (OHRP) 

and the Food and Drug Administration (FDA) regulations (refer to Appendix E). Student 

participants were self-enrolled in the IT courses and were not randomly assigned. The percentage 

of domestic students does not equally match the number of internationally based students, which 

may need to be considered in the final analysis.  

According to Gall et al. (2007), data collection for causal-comparative research can use 

virtually any type of instrument from standardized tests to questionnaires to interviews so the use 

of the CCS aligns with standard research practices. The CCS survey questionnaire was 

administered using a third-party survey tool, and the participants accessed the survey through a 

direct hyperlink that was provided through emails and announcements included within the LMS 

system. By using a third-party survey tool, the data collected remains anonymous and cannot be 

directly associated with any specific student or class section. All data collected will be retained 

in an Excel document and saved to a specially created private cloud drive managed by the 

researcher for three years after the completion of the study.  

Data Analysis 

The analysis used for this study was initially a multivariate analysis of variance 

(MANOVA), which is commonly used to compare the means of two or more independent 

variables against two or more dependent variables. This measurement is useful when the 

dependent variables are correlated with one another (Gall et al., 2007). This procedure is 

appropriate since the categorical variable in this study uses two identifiable groups (domestic 

students and international students) and three continuous dependent variables (connectedness, 
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learning, total_CCS_score). The α (alpha) level of .05 and medium effect size was used in this 

study.  

Data screening included a visual inspection of the data to check for missing data points 

and inaccuracies. Also, because the original hypothesis did not anticipate which mean scores 

would be higher, a two-tailed test of significance was conducted. Since a MANOVA analysis 

was initially used in this study, the following assumptions were initially tested: 1) independence 

of observations – no participant can be in both the domestic group (currently residing inside the 

United States) and the international group (currently residing outside of the United States) at the 

same time; 2) assumption of linear relationship – this was measured by visually inspecting a 

scatterplot matrix for each group; 3) assumption of no multicollinearity – this was measured by 

using a Pearson correlation coefficient calculation of the two independent variables; 4) 

assumption of no univariate or multivariate outliers - A Box and Whisker plot was run for each 

dependent variable to identify any outliers; 5) assumption of multivariate normality – A Shapiro-

Wilk test for normality was applied; 6) assumption of homogeneity of variance-covariance 

matrices – a Box’s M was not possible with this data set, therefore Levene’s test was applied 

because of unequal sample sizes. 7) assumption of equal variance – A Levene’s test was applied 

to validate this assumption.  

After the data was collected and the MANOVA assumptions were applied to the data, 

some of the assumptions were not met, therefore a non-parametric Mann-Whitney U test was 

applied to each of the three dependent variables (Connectedness, Learning, and 

Overall_Sense_of Classroom Community) to see if there were significant differences between 

each of the dependent variables and the two independent groups (U.S.-based students and 

internationally-based students). To validate this second test, the following assumptions were 
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applied: 1) one dependent variable is being measured at the ordinal level for each hypothesis; 2) 

one independent variable is being measured for each hypothesis that consists of two categorical, 

independent groups; 3) participants in the study cannot be members of both groups (Domestic or 

International); and 4) the distribution of scores for both groups being measured must be 

measured to determine if they have the same shape or different shapes to ensure proper 

interpretation and analysis of the data (Laerd Statistics, 2015). 
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CHAPTER FOUR: FINDINGS 

Overview 

Chapter Four answers the following research question and tests the hypothesis that has 

guided the study. An explanation of the data that was collected from the research questionnaire 

was accessed and provides an overview of the descriptive and inferential statistics associated 

with the data. The explanation then provides a review of the assumptions associated with a 

MANOVA, explaining the initial results. The initial findings showed that some of the necessary 

assumptions for a MANOVA were not sufficiently met. Out of an abundance of caution, it was 

determined that a non-parametric Mann-Whitney U test should also be applied to ensure more 

confidence in the findings. Three new research questions and three new hypotheses were 

identified and are applied below to reflect the change to a Mann-Whitney U test.  

Research Questions 

RQ1: Is there a difference in the connectedness scores between online, undergraduate IT 

students who are based domestically (within the United States) and those who are based 

internationally?  

RQ2: Is there a difference in the learning scores between online, undergraduate IT students 

who are based domestically (within the United States) and those who are based internationally? 

RQ3: Is there a difference in the overall sense of classroom community scores between 

online, undergraduate IT students who are based domestically (within the United States) and 

those who are based internationally? 



67 
 

 
 

Null Hypotheses 

H01: The distribution of Connectedness is the same for those online, undergraduate, IT 

students who are based domestically (within the United States) and those who are based 

internationally, as measured by the Classroom Community Scale.  

H02: The distribution of Learning is the same for those online, undergraduate, IT students 

who are based domestically (within the United States) and those who are based internationally, 

as measured by the Classroom Community Scale. 

H03: The distribution of Total_CCS_Score is the same for those online, undergraduate, IT 

students who are based domestically (within the United States) and those who are based 

internationally, as measured by the Classroom Community Scale. 

Descriptive Statistics 

A total of 731 students were invited to participate in the study, and a total of 329 

responses were submitted. Of the 329 responses, 32 were removed because of incomplete or 

unusable responses on the survey. The data was initially collected into a singular table that was 

then manipulated and prepared to provide the data formatting necessary for the calculations. 

After removing all unusable or incomplete data, the collected data was later organized into two 

tables to separate the Connected scores (all odd-numbered questions) from the Learning scores 

(all even-numbered questions). Then the total scores and mean scores for each subscale were 

calculated and weighted (50% for each subscale), after which the total CCS score was tabulated 

by summing the two subscales. The total sample size of N = 297 students was determined and 

confirmed.  The Connectedness subscale had a mean score of 12.7542 with a standard deviation 

of 2.80085, and the Learning subscale had a mean score of 14.1650 with a standard deviation of 

2.58760. The overall mean score for the CCS survey was 26.9192 with a standard deviation of 
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4.86960. A more detailed breakdown of the descriptive statistics is provided in Table 6 which 

shows the details broken out by sub-domain (Connectedness and Learning), as well as the overall 

total (Total_CCS_Score).   

Table 6  

Descriptive Statistics 

  

N 

 

Mean 

Standard 

Deviation 

 

Minimum 

 

Maximum 

Connectedness 297 12.7542 2.80085 5.50 19.00 

Learning 297 14.1650 2.58760 7.00 20.00 

Total_CCS_Score 297 26.9192 4.86960 13.00 38.00 

Residency 297 1.6397 .48089 1.00 2.00 

 

Results 

A MANOVA was initially conducted on the data and included appropriate data 

screening, which involved examining scatterplots and other results for the data set. It was 

important to keep the sequence of questions in the survey instrument in the original order. The 

odd-numbered questions are all associated with the connectedness subscale and the even-

numbered questions are all associated with the learning subscale (Rovai, 2002a). Half of the 

items in the questionnaire are negatively worded, therefore scores are adjusted to ensure that the 

most favorable answers always receive the highest score of 4 and the least favorable answers 

receive a score of 0. For questions 1, 2, 3, 6, 7, 11, 13, 15, 16, and 19, each answer uses the 

following scale: strongly agree = 4, agree=3, neutral=2, disagree=1, strongly disagree=0. For 

questions 4, 5, 8, 9, 10, 12, 14, 17, 18, and 20, each answer uses the following scale: strongly 

agree=0, agree=1, neutral=2, disagree=3, strongly disagree=4. Scores are calculated by adding 
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the weights of all 20 items. Total possible raw scores range from a maximum of 40 to a 

minimum of 0. Raw scores for the two subscales each have a maximum of 20 and a minimum of 

0. The higher the score the more favorable the results, or the higher the sense of community 

(Rovai, 2002a). Tables 7 and 8 show the mean scores for each of the questions in the two sub-

domains. The highest mean score within the Connectedness sub-domain was found in question 

number 1, which shows that, on average, the participants feel that other students in the course 

care about each other. The lowest mean score within the Connectedness sub-domain indicates 

that participants do not feel that other students depend on them within the course. The results of 

the Learning sub-domain show the highest mean score was found with question number 2, which 

shows that students feel encouraged to ask questions. The lowest mean score of this sub-domain 

was found with question number 12, indicating that the average participant was not sure whether 

their course resulted in learning (neutral).   

Table 7  

Questions Associated with the Connectedness Subscale 

 Removed to comply with copyright  

 

 

Table 8  

Questions Associated with the Learning Subscale 

 Removed to comply with copyright  

 

The following assumptions were measured to validate the MANOVA test: 

1. Assumption of independence of observations - The survey required each participant 

to identify whether they were a domestic student or an international student. Since 
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each student can select only one response for this question, the assumption of 

independence of observations was validated.  

2. Assumption of linear relationship - Visual inspection confirmed the assumption of 

linear relationship by visually representing the data using a scatterplot matrix for each 

dependent variable (see Figure 1). Each variable showed a clear positive relationship; 

therefore, the assumption was met.  

 

3. Assumption of no multicollinearity - Applying the Pearson Correlation matrix (Table 

9), the data showed the strength of the relationships between the three scores 

(Connectedness, Learning, and Total CCS Score) are significant with each sub-

Figure 1  

Scatterplot Matrix 
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domain, showing a very close correlation with the Total CCS Score (.911 and .895). 

The relationship is slightly less, yet still significant, between the two subdomains 

(.633). This assumption is met. 

Table 9  

Pearson Correlation 

  Connectedness Learning Total_CCS_Score 

Connectedness Pearson Correlation 1 .633** .911** 

 Sig. (2-tailed)  <.001 <.001 

 N 297 297 297 

Learning Pearson Correlation .633** 1 .895** 

 Sig. (2-tailed) <.001  <.001 

 N 297 297 297 

Total_CCS_Score Pearson Correlation .911** .895** 1 

 Sig. (2-tailed) <.001 <.001  

 N 297 297 297 

 

Note: ** Correlation is significant at the 0.01 level (2-tailed). 
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4. Assumption of no univariate or multivariate outliers - Visual inspection of Box and 

Whisker plots initially identified one outlier in the relationship between Residency 

and Connectedness and one outlier in the relationship between Residency and Total 

CCS Scores, both of which were removed from the dataset. The relationship between 

Residency and Learning identified 9 outliers, all of which were removed. Figures 2, 

3, and 4 show the plots after removing all outliers. This assumption is confirmed. 

Figure 2  

Residency and Connectedness 
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Figure 4  

Residency and Learning 

Figure 3  

Residency and Total_CCS_Score 
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5. Assumption of multivariate normality - A Shapiro-Wilk test was applied to verify 

normality, which showed that Connectedness (.012) and Learning (.015) both had p-

value scores that were less than 0.05, indicating that there is sufficient evidence that 

these two variables do not follow a normal distribution. The p-value for the 

Total_CCS_Score (.267) is greater than 0.05, indicating the data does follow a normal 

distribution (see Table 10). The assumption of normality was not met. 

Table 10  

Shapiro-Wilk Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Connectedness .080 297 <.001 .988 297 .012 

Learning .077 297 <.001 .988 297 .015 

Total_CCS_Score .049 297 .080 .994 297 .267 

 

Note: a. Lilliefors Significance Correction 

 

6. Assumption of homogeneity and equal variance - To test for homogeneity, a Box’s M 

calculation was not possible with the current dataset because there were less than two 

nonsingular cell covariance matrices, therefore, a Levene’s test was run, which 

showed the p-value for Connectedness at .002, for Learning at .017, and for 

Total_CCS_Score at <.001 (see Table 11). Since the p-value for each variable is less 

than .05, there is evidence that the variances between the two groups for each variable 

are significant, therefore the assumption of homogeneity of variances is not met.  
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Table 11  

Levene's Test of Equality of Error Variances (Homogeneity) 

  Levene 

Statistic 

df1 df2 Significance 

Level 

Connectedness Based on Mean 10.239 1 295 .002 

 Based on Median 9.764 1 295 .002 

 Based on Median and with 

adjusted df 

9.764 1 292.186 .002 

 Based on trimmed mean 10.300 1 295 .001 

Learning Based on Mean 5.721 1 295 .017 

 Based on Median 5.469 1 295 .020 

 Based on Median and with 

adjusted df 

5.469 1 281.556 .020 

 Based on trimmed mean 5.726 1 295 .017 

Total_CCS_Score Based on Mean 14.444 1 295 <.001 

 Based on Median 13.993 1 295 <.001 

 Based on Median and with 

adjusted df 

13.993 1 279.470 <.001 

 Based on trimmed mean 14.454 1 295 <.001 

 

Note: Tests the null hypothesis that the error variance of the dependent variable is equal across 

groups. 

 

Assumptions for Mann-Whitney U Test  

Because the assumptions of homogeneity and variance were not met with the parametric 

MANOVA test, and out of an abundance of caution, a non-parametric Mann-Whitney U test was 
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later applied to provide more confidence in the results and analysis of the data. After running the 

Mann-Whitney U test on the data, a visual inspection of the results discovered that the 

distributions for all three dependent variables have significantly different shapes, therefore the 

Mann-Whitney U test was used to compare mean ranks rather than the medians of the dependent 

variables for the two groups and even though the data fails the equal distribution assumption, the 

test was still considered valid (Laerd Statistics, 2015). The p-values that were returned represent 

the Asymptotic scores, which means that the p-value approaches the real value as the sample size 

increases (Laerd Statistics, 2015). Because the sample sizes in the study were relatively large, 

these values were considered acceptable.  

To validate whether the Mann-Whitney U test would effectively compare the data, the 

following assumptions were tested for all three hypotheses:  

1. All dependent variables are measured at the continuous or ordinal level for each of 

the new hypotheses. Since all three dependent variables (Connectedness, Learning, 

and Total_CCS_Score) were measured against an independent variable with two 

groups, this assumption was met for each hypothesis. 

2. One independent variable is being measured for each hypothesis that consists of two 

categorical, independent groups. The independent variable used in the study consisted 

of two groups, U.S.-based students and internationally-based students; therefore, this 

assumption was met for each hypothesis. 

3. Independence of observations. Participants in the study cannot be members of both 

groups. The study specifically identifies whether the participating student is based in 

the United States, or is based internationally; therefore, this assumption was met for 

each hypothesis. 
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4. The distribution of scores for both groups must be measured to determine if they have 

a similar shape for each dependent variable to ensure proper interpretation and 

analysis of the data (Laerd Statistics, 2015). This assumption was tested individually 

for each dependent variable, the results were as follows:  

a. The shapes of the Connectedness variable were significantly different between 

the two groups (see Figure 5); therefore, this assumption was not met for 

Connectedness.  

Figure 5  

Mann-Whitney U Test - Connectedness comparison between groups 
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b.  The shapes of the Learning variable were significantly different between the 

two groups (see Figure 6); therefore, this assumption was not met for 

Learning.   

  

c. The shapes of the Total_CCS_Score variable were significantly different 

between the two groups (see Figure 7); therefore, this assumption was not met 

for Total_CCS_Score.  

 The Mann-Whitney U test results for Connectedness showed that the mean rank score 

was 133.90 for the Domestic group, while the mean rank score for the International group was 

157.50 (see Table 12). The U score for the Connectedness variable across Residency was 

11780.500 with a p-value of .023 and a z-score of 2.277 (see Table 13). Looking at the  

Figure 6  

Mann-Whitney U Test - Learning comparison between groups 
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Hypothesis Test Summary report (see Table 14), we see that the null hypothesis should be 

rejected for the Connectedness variable. 

 The test results for Learning showed that the mean rank score was 136.79 for the 

Domestic group and 155.87 for the International group (see Table 12). The U score for the 

Learning variable across Residency was 11471.000 with a p-value of .066 and a z-score of 1.842 

(see Table 13). Looking at the Hypothesis Test Summary report (see Table 14), we see that the 

null hypothesis should be retained for the Learning variable.  

 The test results for the Total_CCS_Score showed that the mean rank score was 133.12 

for the Domestic group and 157.94 for the International group (see Table 12). The U score for 

the Total_CCS_Score across Residency was 11864.000 with a p-value of .017 and a z-score of 

2.393 (see Table 13). Looking at the Hypothesis Test Summary report (see Table 14), we see that 

the null hypothesis should be rejected for the Total_CCS_Score. 

Figure 7  

Mann-Whitney U Test - Total_CCS_Score comparison between groups 
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Table 12  

Mann-Whitney U Test - Mean Rank Scores Across Groups (by Variable) 

 Domestic Group International Group 

 Mean Rank Score N Mean Rank Score N 

Connectedness 133.90 107 157.50 190 

Learning 136.79 107 155.87 190 

Total_CCS_Score 133.12 107 157.94 190 

 

Table 13  

Mann-Whitney U Test - Test Statistics 

 Connectedness Learning Total_CCS_Score 

Mann-Whitney U Score 11780.500 11471.000 11864.000 

Standardized Test Statistic 2.277 1.842 2.393 

Asymp. Sig. (2-tailed) .023 .066 .017 

 

Table 14  

Nonparametric Tests - Hypothesis Test Summary 

 Null Hypothesis Test Sig.a,b Decision 

1 The distribution of 

Connectedness is the same across 

categories of Residency. 

Independent-Samples 

Mann-Whitney U Test 

.023 Reject the null 

hypothesis. 

2 The distribution of Learning is 

the same across categories of 

Residency. 

Independent-Samples 

Mann-Whitney U Test 

.066 Retain the null 

hypothesis. 

3 The distribution of 

Total_CCS_Score is the same 

across categories of Residency. 

Independent-Samples 

Mann-Whitney U Test 

.017 Reject the null 

hypothesis. 
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CHAPTER FIVE: CONCLUSIONS 

Overview 

Chapter five provides a discussion of the final results collected and summarized by this 

study. The chapter also presents the implications and limitations that were experienced, and 

finally, provides suggestions for future research.  

Discussion 

The purpose of this quantitative, causal-comparative study was to investigate a student’s 

sense of community within a globally-available, online, asynchronous, IT course and explore 

whether the distributions of three different scores (Connectedness, Learning, and 

Total_CCS_Score) were the same for students currently residing within the United States and 

those currently residing outside of the United States. 

The study of student persistence, or student retention, has been traced back to the work of 

Vincent Tinto (1975) who had spent decades trying to understand the root causes of student 

persistence. Many subsequent researchers built upon Tinto’s earlier foundation, and several 

instruments have been identified and refined to better measure sense of community. This study 

used an instrument developed by Rovai known as the Classroom Community Scale (CCS), 

which measures an overall sense of community score by combining and tabulating scores 

generated by two sub-scale measurements: Connectedness and Learning (Rovai, 2002a). Prior 

research has successfully documented the significant growth in the number of students taking 

online courses (Muller et al., 2019), as well as the growing number of students who are choosing 

to drop out before finishing their degree (Muljana & Luo, 2019; Rainey et al., 2018). The 

purpose of this study was to focus on sense of community scores among online IT students who 

currently live all over the world to see if there is a difference between the sense of community 
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for those students currently living within the US and those living internationally. Looking 

through a global lens to explore whether students living anywhere in the world could experience 

the same sense of participation, educational support, and satisfaction of learning while studying 

technology-heavy IT courses, especially when there exists significant technical inequity among 

so many students, will add to the research and provide additional data points for future studies. 

This information should also add to the research surrounding instructional design elements and 

strategies that can make teaching online asynchronous IT courses more impactful, interactive, 

and effective. 

Earlier studies on sense of community have identified that social and psychological 

characteristics of the participants can have an impact on whether they feel a sense of community 

within the classroom environment (Anli, 2019; Apriceno et al., 2020; Baker et al., 2018; 

Kavrayici, 2021; Washington & Mondisa, 2021). These results suggest that there may be unique 

psychological or social dynamics at play in a global scenario that need to be more central in 

course design and methodology. Earlier studies have explored the importance of social 

interaction between the teacher and the students, as well as the interactions between the students 

themselves (Anli, 2019; Berry, 2019; Kavrayici, 2021). As the unique logistics of an 

internationally organized IT course are considered, the interaction between the instructors and 

the students requires additional planning and thought, as time zones become a limiting factor and 

access to technology may differ from country to country. Teachers and course designers will 

need to consider how to overcome these barriers and may need to consider using video-recording 

technology, as well as finding ways to schedule direct interaction between students and 

instructors, if necessary.  

Other studies have looked into whether language barriers might impact sense of 
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community scores (Chen & Zhou, 2019; Garcia, 2019; Rodriguez & Blaney, 2021; Zhang et al., 

2022) and this would be another logical area to consider moving forward. Most of these earlier 

studies had a built-in bias to language requirements, as they were mostly looking at international 

students who were physically studying within the United States, which would imply they would 

have access to English-speaking tutors who could help translate or explain if they were 

struggling with the language. In a globally distributed online IT course, where students are still 

living at home and may not know anybody, or live near anyone, who speaks English, additional 

considerations might need to be introduced to provide translation services, English proficiency 

tutoring, including other helps. Additionally, with classes of up to 100 students per section, it is 

possible to organize them into online collaboration groups based on language or time zone. As 

technology continues to evolve, translation tools may become better integrated into online LMS 

systems that could allow each student to access the provided content in their preferred language.  

Previous studies have acknowledged that teaching STEM (Science, Technology, 

Engineering, Math) courses in an online, asynchronous modality does present some unique 

challenges (Aydin, 2020; Burch & Mohammed, 2019; Churches & Lawrance, 2021; Crawford et 

al., 2021). This study did add to these earlier findings by including courses that specifically 

required the use of simulated technology, as well as a virtualized cloud environment to 

successfully complete the courses. The study also validated previous research that considered the 

impact that course designers could have on a student’s sense of community (N. L. Davis et al., 

2020; Peacock & Cowan, 2019; Peacock et al., 2020; Studebaker & Curtis, 2021). also Included 

was the support of previous studies that showed the importance of online instructors not only 

understanding the technology they are teaching in the class, but also understanding how to use 

the technology to support the class (Crawford et al., 2021; Gardner et al., 2019; Kelley et al., 
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2020). 

A one-way multivariate analysis of variance was initially run to determine whether the 

online learning experience for Information Technology students was impacted by their 

geographic location when taking the course. The findings of this study rejected the null 

hypothesis indicating that there is a significant difference between the way US-based students 

are experiencing an online IT course and the way that internationally-based students are 

experiencing the same courses. However, because some of the assumptions required for a 

MANOVA were not met, a non-parametric Mann-Whitney U test was later applied and showed 

similar results. The distributions of the Connectedness Scores and the distribution of 

Total_CCS_Scores were significantly different, implying that the overall learning experience 

was not the same for domestic students and international students.  

Implications 

There are two key findings that should be emphasized in this study. First, the reality that 

5% of the students in the study did not have daily access to a computer is a significant finding, 

and it would seem likely that for many who participated in the study and who were living in 

remote areas of the world, even if they did have daily access to a computer, it likely did not meet 

the recommended specifications for successfully completing the course. Second, it also seems 

important to consider that 10% of the students who participated in the study did not have daily 

access to the Internet. As colleges and universities continue to expand their online course 

offerings, it would seem necessary to consider how these institutions can better provide the 

technology access that would be needed for their coursework. For those students who did have 

access to a computer and the internet, the simulated environments and the use of virtualization 

technology (locally or through a cloud hosting service) did seem to provide more technical 
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equity among all the students, thus a majority of the students did report a positive sense of 

community. This particular dilemma, an inequity of access to technology, is slowly becoming a 

more solvable problem, as the technology available for remote users is continuing to progress 

and is becoming more pervasive (Chukusol & Piriyasurawong, 2022; Friadi et al., 2022; Hu et 

al., 2020). It seems difficult to conceive of a way to teach a student about IT technologies 

without also providing some way for that student to access the technologies they need to 

successfully complete the course (Cackley, 2021; Tierney et al., 2018). As schools and 

educational content developers continue to build cloud-based solutions, and simulated or 

virtualized environments that can be accessed more easily and more consistently over the 

internet with less dependency on the student needing to purchase their own equipment, it is 

conceivable that sense of community scores will become more in balance between the US-based 

IT students and the internationally-based IT students.  

Among the key implications of this study is the idea that schools and educational solution 

providers have an opportunity to explore better and more cost-effective solutions for providing 

access to computers and internet connectivity to their students around the globe. Whether this 

manifests through cooperation between schools and service providers, or whether schools look at 

building out their own technology infrastructures remains to be seen, but the results of this study 

would indicate that there is a need to explore these types of solutions. 

Limitations 

There were some key limitations during the study. The first had to do with getting enough 

students to respond to the online survey. Initially, the study was going to focus on only a small 

number of online courses to ensure that no student was submitting multiple questionnaires. With 

each section potentially having up to 100 students, it was assumed that this smaller population 
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would suffice. But with the study being voluntary, and students already receiving plenty of 

emails from other sources, there was not an overwhelming response initially. After a few weeks, 

additional IT courses and sections were added that broadened the population of IT students who 

could participate in the study. Because the study was offered to students in multiple classes, it is 

possible that a student could have taken the survey more than once if they received the same 

request in different classes. Since the data collection has been anonymized, there is no way for 

the researcher to account for this possibility. The third-party technology that was used for the 

survey does have the ability to identify if a particular browser has previously connected to the 

survey and notifies the participant that they have already taken the survey and it is no longer 

available to them, so it is assumed that there would be very few cases of redundant entries, but 

the possibility does exist if the participant uses a different browser, or if historical data is flushed 

from the browser’s cache between sessions.  

Recommendations for Future Research 

1. Providing a centralized cloud infrastructure is only the beginning. Future studies 

should also explore latency (timing) issues and other distance or line-speed 

differences that will directly impact the user experience for each student around the 

globe. This might include network traffic data, cloud server usage, and utilization 

data, as well as information surrounding the amount of time students are actively 

working together on projects or study groups. This might include comparing service 

providers. 

2. Qualitative research should be considered to better understand user experience based 

on internet access and speeds.  
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3. Qualitative research should be considered that explores the effectiveness of student-

to-student interactions, or student-to-teacher interactions, within online, asynchronous 

courses, specifically in relationship to a centralized cloud infrastructure. 

4. Studying specific project-based assessments where students could all access the same 

centrally-available virtualized server(s) and work together on troubleshooting or 

configuring a system (Goncalves & Capucha, 2020; Matriano, 2020; Villarroel et al., 

2020). This type of research could help instructional designers identify ways to make 

the user experience more impactful by considering technical infrastructure and access 

to assessment designs. 
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APPENDIX A – CLASSROOM COMMUNITY SCALE (CCS) 

 The questionnaire below uses the following Likert-style responses for each question: 1) 

Strongly agree, 2) Agree, 3) Neutral, 4) Disagree, 5) Strongly disagree. 

 The following is the 20-item questionnaire that makes up the Classroom Community 

Scale (CCS) as defined by Rovai (2002a). The instrument is divided into two sub-scales: 

Connectedness and Learning as noted below: 

• Removed to comply with copyright. 
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APPENDIX B – INSTRUCTIONS FOR THE CCS QUESTIONNAIRE 

 Below are the instructions provided to the students who select to participate in the study.  

“Directions:  
 

 Below, you will see a series of statements concerning a specific course or program you 

are presently taking or have recently completed. Read each statement carefully and select 

the statement that comes closest to indicate how you feel about the course or program. 

There are no correct or incorrect responses. If you neither agree nor disagree with a 

statement or are uncertain, simply select the neutral (N) response. Do not spend too much 

time on any one statement, but give the response that seems to describe how you feel. 

Please respond to all items.” 

 
  Strongly 

Agree 
(SA) 

Agree 
(A) 

Neutral 
(N) 

Disagree 
(D) 

Strongly 
Disagree 

(SD) 
1 Removed to comply with 

copyright. 
(SA) (A) (N) (D) (SD) 

2 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

3 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

4 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

5 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

6 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

7 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

8 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

9 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

10 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

11 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

12 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 
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13 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

14 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

15 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

16 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

17 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

18 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

19 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 

20 Removed to comply with 
copyright. 

(SA) (A) (N) (D) (SD) 
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APPENDIX C – IRB APPROVAL 

 IRB approval was required from two separate organizations: Liberty University who 

conducted the study and the IRB office at BYU Idaho who is the designated IRB manager for the 

college whose students participated in the study. Below are copies of the approval letters from 

both organizations:  
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APPENDIX D – INFORMED CONSENT / INVITATION TO PARTICIPATE  

The following letter was provided to all students currently enrolled in online IT courses inviting 

them to participate in the research study:  

 

Personal Invitation to be part of a Research Study 

As a doctoral candidate in the School of Education at Liberty University, I am conducting 

research to better understand the effectiveness of online IT course designs that are being offered 

to an international audience.  

Participants must be enrolled in an online IT course being offered through Ensign College and 

will be asked a short, anonymous, online survey. It should take approximately 2 to 5 minutes to 

complete the questionnaire. Participation will be completely anonymous, and no personal, 

identifying information will be collected. 

Please read the information sheet below for additional information about the research project. 

Sincerely,  

Spencer DeGraw 

To participate, please click below: 

• Click here to begin the survey 

  

Title of the Project: 

• "Comparing Sense of Community Scores Between Online Information Technology 

Students Based Domestically and Those Based Internationally" 

Principal Investigator: 

• Spencer DeGraw (Doctoral Candidate) – School of Education, Liberty University 

What is the study about and why is it being done? 

The purpose of the study is to investigate a student’s Sense of Community within an online IT 

course and to determine if there is any difference based on where the student is physically 

residing while participating in an online IT course. 

  

What will happen if you take part in this study? 

If you agree to be in this study, you will be asked to do the following: 
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• Click on the below link which will take you to an online survey. The survey will have 26 

questions that include a few demographic questions and will ask your thoughts or 

feelings about the course you are taking. The questionnaire should take no more than 2 to 

5 minutes to complete. The results will be anonymous and will only be used to determine 

ways to enhance the course design and delivery. 

How could you or others benefit from this study? 

• Your participation will help us better design online IT courses to ensure that students are 

able to learn effectively from anywhere in the world. 

What risks might you experience from being in this study? 

• The expected risks from participating in this study are minimal, which means they are 

equal to the risks you would encounter in everyday life. 

How will personal information be protected? 

The records of this study will be kept private. Research records will be stored securely, and only 

the researcher will have access to the records. 

• Participant responses will be anonymous. 

• Data will be stored securely in the cloud within a password-locked account. After three 

years, all electronic records will be deleted. 

How will you be compensated for being part of the study? 

• Participants will not be compensated for participating in this study. 

Is the researcher in a position of authority over participants, or does the researcher have a 

financial conflict of interest? 

The researcher serves as a teacher at the school. To limit potential or perceived conflicts, data 

collection will be anonymous, so the researcher will not know who participated. This disclosure 

is made so that you can decide if this relationship will affect your willingness to participate in 

this study. No action will be taken against an individual based on his or her decision to 

participate or not participate in this study. 

Is study participation voluntary? 

Participation in this study is voluntary. Your decision on whether to participate will not affect 

your current or future relations with Liberty University or Ensign College. If you decide to 

participate, you are free to not answer any question or withdraw at any time prior to submitting 

the survey. 

 

What should you do if you decide to withdraw from the study? 

If you choose to withdraw from the study, please exit the survey and close your internet browser. 

Your responses will not be recorded or included in the study. 
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Whom do you contact if you have questions or concerns about the study? 

The researcher conducting this study is Spencer DeGraw. You may ask any questions you have 

now. If you have questions later, you are encouraged to contact him at sdegraw@liberty.edu. 

  

Whom do you contact if you have questions about your rights as a research participant? 

 If you have any questions or concerns regarding this study and would like to talk to someone 

other than the researcher, you are encouraged to contact the IRB. Our physical address is 

Institutional Review Board, 1971 University Blvd., Green Hall Ste. 2845, Lynchburg, VA, 

24515; our phone number is 434-592-5530, and our email address is irb@liberty.edu. 

  

Disclaimer: The Institutional Review Board (IRB) is tasked with ensuring that human subjects 

research will be conducted in an ethical manner as defined and required by federal regulations. 

The topics covered and viewpoints expressed or alluded to by student and faculty researchers 

are those of the researchers and do not necessarily reflect the official policies or positions of 

Liberty University. 

  

Your Consent 

Before agreeing to be part of the research, please be sure that you understand what the study is 

about. You can print a copy of this document for your records. If you have any questions about 

the study, either now or later, you can contact the researcher using the following email address: 

• sdegraw@liberty.edu 

  

By clicking on the survey link below you are agreeing to participate in our study (the survey will 

take about 2 to 5 minutes): 

• Click here to begin the survey 

 

 

  

mailto:irb@liberty.edu
mailto:sdegraw@liberty.edu
https://www.surveymonkey.com/r/KYVKBWM
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APPENDIX E – IRB EXCEPTION  

• The IRB approval process determined that this study was informational only and did not 

fall under the stricter Office for Human Research Protections (OHRP) and Food and 

Drug Administration (FDA) regulations and offered the following exception 

authorization form. 
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APPENDIX F – HOW TO ACCESS THE DATA RESULTS 

 

• The study data results are currently stored on a private folder in a OneDrive account 

managed by the researcher. For a copy of the Excel file, please contact Spencer DeGraw 

at the following email address: sdegraw@liberty.edu 


