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DEFINITIONS AND OPERATIONAL TERMS 

asynchronous communication: referring to communication 

conducted over the Internet, communication that is 

independent of space and time and does not require 

communicators to be online at the same time. 

blended course design: an educational course that 

incorporates both face-to-face instruction and interaction 

and online instruction and interaction in its design. 

bulletin board: a communication tool used on the 

Internet that is asynchronous and not relegated by time or 

space, allowing participants to reflect on previous 

postings before contributing to the discussion and then 

post messages at times most convenient to them.  

chat: a communication tool used on the Internet that is 

synchronous and immediate, requiring participants to be at 

the same online location at the same time. 

cohort: the groups of individuals participating in the 

online course and progressing through the course together 

on a established schedule. 

common expectations: commitment of the members of a 

learning community to a common educational purpose (Bellah, 

Madsen, Sullivan, Swidler, & Tipton 1985; Shaffer & 

Anundsen, 1993; Rovai, 2002). 
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continuing medical education (CME): specialized 

education programs for which health care professionals 

receive licensure requirement units for completed approved 

programs. 

conventional classroom: an educational setting that is 

conducted in an entirely face-to-face manner and for which 

students meet on a regular bases at a specified location. 

distracting event: participants who accessed a Web page 

in the program of study and spent what appeared to be an 

excessive amount of time on that one page. It was assumed 

that the participant become distracted by a family member, 

work colleague, phone call, etc. and thus failed to 

continue the lesson.  

engagement: the degree to which students connect with a 

learning environment and participate in learning 

activities. 

hybrid course design: an educational course that 

incorporates both face-to-face instruction and interaction 

and online instruction and interaction in its design. 

instructional design: the process of developing an 

entire educational experience including design of learning 

goals, curriculum, delivery methods, assignments and 

activities, and course evaluation.  
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 instructional designers: individuals who coordinate 

the entire development of an educational experience 

including design of learning goals, curriculum, delivery 

methods, assignments and activities, and course evaluation.  

instructional strategies: methods of delivery of 

educational content designed to add diversity of 

presentation to learning materials. 

interactive participation: all activities in which a 

participant engages with, communicates with, or shares 

information with another person in the course. 

interactivity: a reciprocal relationship between two or 

more individuals within a learning environment in which 

communication is shared. Interaction is characterized as 

either task-driven activities or socio-emotional contact 

among learners (Bellah, Madsen, Sullivan, Swidler, & Tipton 

1985; Rovai, 2002; Shaffer & Anundsen, 1993). 

Internet: an interconnected system of networks that 

connects computers around the world.  

learning outcomes: the evaluative measures of a 

student’s mastery of the instructional content presented in 

the course. 
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learning style: the various ways in which students 

differ in their preferred and most effective way of 

acquiring and using new knowledge. 

lurking: a reference to individuals who read online 

discussion postings of others without contributing their 

own thoughts to the discussion. 

mutual interdependence among members: the shared 

reliance of two or more individual upon the other(s) for 

social support and/or content understanding in an 

instructional environment (Bellah, Madsen, Sullivan, 

Swidler, & Tipton 1985; Shaffer & Anundsen, 1993). 

online continuing professional education: instructional 

programs designed to satisfy certification or licensure 

renewal requirements of individuals in professional careers 

such as business, medicine, or mental health care. 

online education: instruction that includes: 1) 

separation of instructor and learner; 2) use of media to 

deliver instruction; 3) two-way communication between 

instructor and learner; and 4) provision of student 

assessment. 

online learning environment: and instructional setting 

in which instruction is delivered and learning takes place 

on the Internet. 
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participation: the level of which an individual engaged 

with the course material and other participants in an 

online course. For the purposes of this dissertation, 

participation is defined as all activity that participants 

exhibit on the program Web site. 

persistence: the commitment of an individual to remain 

enrolled and complete an educational course or activity. 

reciprocal interaction: a shared relationship between 

two or more individuals within a learning environment in 

which communication is shared.  

Scholarship of Teaching and Learning (SOTL): a body of 

research that examines learning outcomes from various foci 

such as instructional design, curriculum development, 

delivery methods and evaluation strategies.  

sense of belonging: the motivation to continue in a 

certain situation; a wish to belong or not belong to a 

certain group, and that belonging or not belonging to the 

group is equivalent to having a position inside or outside 

the group (Lewin, 1948, 1951). 

sense of community: a feeling of connection or 

belonging including shared interests and goals among 

individuals. For the purposes of this dissertation and 

within the context of educational settings, sense of 
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community is defined as “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” (McMillan & 

Chavis, 1986).  

shared values and beliefs: the mutual ideals and 

viewpoints that participants share (Bellah, Madsen, 

Sullivan, Swidler, & Tipton 1985; Shaffer & Anundsen, 

1993).  

social aspects: those components or elements within an 

educational setting that contribute to the creation and 

maintenance of relationships and connections among 

participants in the learning environment.  

social learning theory: a philosophy of thought and 

compilation of models that defend the premise that learning 

is constructed through social interaction with others and 

is more than simple acquisition of facts and knowledge; 

that shared relationships among individuals in educational 

settings are inseparable constructs from the educational 

process of human beings. 

Special interest group dialogues (SIGS): online 

dialogues in which participants can discuss professional 

subjects of common interest.  
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synchronous communication: referring to communication 

conducted over the Internet, communication that is 

dependent on space and time and requires communicators to 

be online at the same time. 

trust: the feeling that community members can confide 

in others and represents a willingness to rely on other 

members of the community in whom one has confidence 

((Bellah, Madsen, Sullivan, Swidler, & Tipton 1985; Rovai, 

2002; Shaffer & Anundsen, 1993.)  

virtual: referring to the intangible spaces on the 

Internet in which individuals can engage in various 

activities such as communicating, playing games, completing 

instructional courses, or visiting retail Web sites.  

Water cooler dialogue: an online dialogue in which 

participants discuss topics not related to the content of 

the educational program.  

World Wide Web (WWW): the complete set of documents 

residing on all Internet servers around the world.  
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ABSTRACT 

Since its inception, online continuing education 

programs have experienced great variation in the degree of 

participation among students. There is a growing body of 

literature suggesting that a sense of community is a 

possible predictor of participation in educational 

programs. Since online instruction is not conducted face-

to-face, direct social interaction is missing. However, 

there exists a variety of online instructional methods that 

are designed to create social interaction and thus 

facilitate and foster a sense of community among 

participants in these programs.  

This dissertation sought to identify a model that would 

suggest what variables related to a sense of community 

might predict participation among students enrolled in an 

online continuing education program. This investigation 

included development of an instrument to measure 

participants’ feeling of a sense of community, and 

examination of the relationship of the instrument scores 

with three components of participation (overall 

participation, interactive participation, and non-

interactive participation).  
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This investigation was conducted on a two-year online 

continuing medical education program at a university 

located in the southwestern United States. The participants 

were physicians, nurse practitioners, and physician’s 

assistants representing three different cohorts.  

Item analysis of the instrument to measure sense of 

community revealed a Cronbach’s alpha coefficient of .89. A 

principal components analysis using an orthogonal (varimax) 

rotation produced four factors (subscales) with Cronbach’s 

alpha coefficients ranging from .70 to .86. 

The overall sense of community and four subscale scores 

were then compared to participation scores of participants. 

Preliminary analyses revealed no gender or cohort 

differences. A significant correlation was found between 

communicating for understanding subscale scores and 

interactive participation scores. Significant positive 

correlation coefficients were also found between the 

overall sense of community score and overall participation 

score as well as interactive participation score.  

This preliminary investigation indicated that the sense 

of community instrument developed for this study is a 

reliable measure including four factors which constitute a 

definition of sense of community. Further, it revealed that 
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interactive participation in the course may be predicted 

from communicating for understanding and that sense of 

community is positively correlated to overall participation 

and interactive participation, but not to non-interactive 

participation.
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Chapter 1: THE PROBLEM 

Introduction 
 

Conventional classroom settings in continuing and 

professional education programs are rapidly being replaced 

with technologically supported learning environments 

(Howland & Moore, 2002). Online formats are preferred by 

participants who, given work, financial, or personal 

obligations, find it more convenient to participate in 

online learning environments than in conventional classroom 

settings to complete their studies (Brown, 2001). Readings, 

assignments, submissions of papers, and exams can all be 

completed online at a time and place convenient to the 

learner. Online learning environments are considered good 

media for presenting instructional material, gathering 

assessment and evaluation data from participants and 

providing information in ways that are convenient for all 

learners regardless of their physical location or time of 

day (Hiltz, 1997; Thompson, 1998).  

Online learning environments are designed in various 

formats and contain a variety of design features. Content 

can be provided on Web pages that participants navigate 

according to their learning preferences. Links to 

supporting and complementary Web sites, articles, graphics, 
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or additional resources can be added to the course pages in 

an effort to enhance participant learning. Video, audio, or 

graphical features such as digital images can be used to 

explain concepts and processes or demonstrate an idea. 

These features have been shown to deepen a participant’s 

understanding and integration of the material and thus to 

be effective means of enhancing learning (Crosby & 

Stelovsky, 1995). Participants can also complete quizzes 

and submit assignments online, allowing instructors to 

easily evaluate and assess participants’ understanding and 

learning.  

The convenience of online learning programs for 

continuing and professional education makes them effective 

means of educating a population whose work and professional 

obligations are impediments to participation in 

conventional classroom settings. Conventional classroom 

continuing education experiences are usually designed as 

short events in which instruction is condensed and depth of 

the subject matter compromised because of the lack of time 

available. Online courses can be extended over time, thus 

deepening understanding and facilitating learning (Hiltz, 

1997; Thompson, 1998). Given these factors and the 

professional obligations of participants in continuing and 
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professional education programs, it could be argued that 

online learning designs for continuing and professional 

education programs are a more effective way of delivering 

instruction and enhancing learning. 

While online learning programs may be effective in 

delivering instructional material and assessing 

participants, many of these programs do not prioritize the 

social aspects of learning as important factors in the 

design process, and do not emphasize reciprocal interaction 

among participants and faculty. Most developers of online 

learning programs overlook the social aspects of learning 

when designing programs, citing access, convenience, and 

availability issues as more important factors for adult 

students enrolled in these programs (Seehusen, 2000).  

Social learning theory suggests that learning is 

contextual, and that interaction of the person with the 

social environment influences learning and engagement 

(Bruner, 1996; Dewey, 1916; Vygotsky, 1978). Conventional 

classroom settings inherently contain a social component by 

virtue of the fact that participants and faculty are in the 

same room at the same time and experience at least some 

degree of personal or social interaction. It is often the 

case that conventional classroom settings function as 
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communities and that participants will develop workgroup 

relationships or even friendships as a result of sharing 

physical space on a regular basis (Battistich, Terry, 

Bridger, & Winsor, 1997). Further, Menzel and Carrell 

(1999) and Powers and Rossman (1985) found a positive 

relationship between interaction and learning in 

conventional classrooms. Shared educational or professional 

goals of participants are often the basis for the 

development of these relationships. Structured 

conversations that occur during instructional discussions 

or workgroup sessions or informal conversations that occur 

before or after class, or during scheduled break times, 

allow participants to interact with each other and 

instructors face to face. It is through these interactions 

that social connections are established. This is not 

necessarily true of online learning environments. Since 

online instruction is not conducted face-to-face, direct 

social interaction is missing and thus needs to be 

purposefully integrated into the design process. In many 

online environments participants interact only with the 

computer screen. While a multitude of enhancements can be 

incorporated into the educational design such as animation, 

video, audio, and other interactive instructional methods, 
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these methods do not replace face-to-face contact with 

other human beings where interaction can be structured into 

the learning experience or occur informally among 

participants.   

According to social learning theory, the absence of a 

sense of community among participants has an impact on 

their participation in the course (Knowles, 1975; Lewin, 

1939). Online programs that neglect to focus on the social 

aspects of human learning processes during the design and 

delivery of instruction may produce sterile and impersonal 

learning environments that impede the creation of a sense 

of community and thus may negatively influence 

participation or even learning. Additionally, Besser and 

Donahue, (1996), Kerka, (1996), and Twigg (1997), noted 

that a feeling of sense of community is diminished when 

participants feel isolated, experience distractions, or 

feel a lack of personal attention in the learning 

environment. Therefore, some participants enrolled in 

online learning programs may demonstrate reduced engagement 

with the instructional material and the course in general.  

It is possible to incorporate interaction into the 

design of online learning environments in a variety of 

ways. Participant interaction can occur through online 
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dialogues, pairs and group assignments, and sharing of 

participant photographs and biographies, for example. Such 

enhancements to online learning environments add a social 

component to the environment and allow participants to make 

connections and build a sense of community. However, online 

instructional methods such as these that facilitate and 

foster social interaction, and thus a sense of community, 

are either not well developed or are not adequately applied 

in many online learning environments.  

Online continuing education programs have experienced 

great variation in the degree of participation among 

participants. For example, many distance programs report 

much lower persistence rates than conventional classroom 

settings (Carr, 2000; Dille & Mezack, 1991). While there 

may be many factors that contribute to lower participation 

levels, it could be hypothesized, supported by social 

learning theory and other evidence, that the sense of 

community that is experienced by the participants enrolled 

in these courses is in part, predictive of the level of 

engagement participants demonstrate. However, there is not 

sufficient research that supports such hypotheses, and no 

models have been found that might be used to predict 

participant engagement as it relates to sense of community. 
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Such research could be valuable to online course designers 

who are interested in optimizing participation. 

In order to examine any relationships between sense of 

community and participation in online learning 

environments, it is necessary to operationally define sense 

of community. There are many ways to define sense of 

community and many factors may contribute to a participant 

feeling a sense of community with an online learning 

environment. According to McMillan and Chavis (1986), sense 

of community can be defined as “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” (pg. 

98). Bellah, Madsen, Sullivan, Swidler, and Tipton (1985) 

extended this definition, suggesting that a sense of 

community is comprised of five factors; trust, mutual 

interdependence among members, interactivity, shared values 

and beliefs, and common expectations. Using this definition 

and these factors, this dissertation will investigate the 

effect of a sense of community on participation in an 

online continuing education course.  



  28  

Statement of the Problem 

Social learning theory suggests that learning is 

contextual and that interaction of the person with the 

social environment influences learning and engagement 

(Bruner, 1996; Dewey, 1916; Vygotsky, 1978). Additionally, 

it has been suggested that when participants do not 

experience a sense of community in a learning environment, 

their level of participation decreases (Lewin, 1951). If 

designers of online continuing education programs are 

interested in maximizing participation in their courses, it 

seems reasonable to examine the degree of influence the 

feeling of a sense of community has on participation in 

online courses. 

Development of online continuing education programs is 

a relatively new concept. Thus, little is known about 

effective means of instructional design of Internet-based 

educational programs because the development of these 

programs has occurred in a relatively short period of time.  

It is only recently that educational researchers have begun 

to compare outcomes of conventional classroom settings and 

online learning environments on such constructs as 

learning, persistence, and participation. Only now do 

researchers have the settings for examining these 
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differences and developing models for instructional designs 

that maximize participant engagement and optimize learning. 

The literature now includes a body of research that 

examines aspects of online learning environments such as 

the quality of instruction, persistence issues, and 

learning. However research examining the social aspects of 

such environments and the impact that these aspects have on 

participation has just begun. As previously noted, it is 

reasonable to assume that the sense of community a 

participant feels within the learning environment might 

influence his/her level of participation in the course, yet 

relatively little research has been conducted in this area. 

There are no existing models to predict participation in 

online continuing education programs derived from the 

social aspects of the learning environment. Developing such 

a model would inform designers of online courses of 

instructional strategies and activities that might 

contribute to the creation of a sense of community among 

participants and thus potentially increase their 

participation in the course. Armed with this information, 

designers could incorporate instructional features that 

foster and maximize the social aspects of the learning 

environment. Comparisons could then be made between these 
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courses and online courses that have fewer or no social 

features in the instructional design. If this type of 

research produces evidence that factors related to a sense 

of community in online continuing education programs are 

important predictors of participation in the course, 

designers can then incorporate features that support this 

model into online course design.  

Assumptions of the Study 
 

There are several assumptions that underlie this 

particular study. First and foremost, it is assumed that a 

sense of community in an online learning environment is an 

important component in optimizing participation. Second, it 

is assumed that a sense of community does make a difference 

in the degree of participation participants demonstrate in 

an online continuing education program. Third, it is 

assumed that self-reported information provided by 

participants is correct and free from data entry error. 

Fourth, it is assumed that there will be no differences in 

findings among participants’ gender or cohort.  

General Research Hypotheses 
 

There is insufficient evidence to support the 

conclusion that participation is enhanced if participants 

in online courses feel a sense of community with fellow 
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learners in the learning environment. Further, there are no 

existing models to predict participation from a sense of 

community score. Therefore, no conclusions can yet be drawn 

about possible design features that could be incorporated 

into online continuing education programs to optimize 

participation. 

However, based on a review of the literature regarding 

the importance of the social aspects of conventional 

educational environments, it is reasonable to postulate 

that a sense of community might influence participation in 

online continuing professional education programs. Further, 

recognizing that participants in these courses differ in 

gender and cohort designation, it is reasonable to examine 

any variation in results that may be evident based on these 

characteristics. Given these arguments, the following 

general research hypotheses are given.  

1. There is a relationship between participants’ feeling 

of a sense of community and degree of their 

participation in an online continuing education 

program. 

2. There are no differences among participants’ gender or 

cohort designation in the relationship between their 

sense of community and their degree of participation. 
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Significance of the Study 

The growth and sophistication of online education 

programs will continue to flourish given our society’s 

reliance on this media for more of life’s tasks. Therefore, 

it is prudent to intensify educational research in all 

areas of online education at a pace that is analogous to 

the development of these new models.  

Online educational programs are increasing in number in 

all aspects of education, including K-12 education, 

postsecondary instruction, and continuing and professional 

education programs. This rapid growth has undermined the 

ability of educational researchers to produce evidence-

based findings that can assist designers of online learning 

environments in developing programs that optimize 

participation in these environments. Relatively little is 

known about the effectiveness of current methods of online 

instruction relative to how they influence participation. 

Further, given that online learning environments lack face-

to-face interaction among students and faculty, the effect 

that the absence of social interaction has on the degree of 

participation in these courses is currently unknown. What 

is known, however, is that online continuing education 
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programs report lower levels of participation than 

conventional classroom settings (Miller, Rainer, & Corley, 

2003). Examination of how the social aspects of the 

learning environment affect participation will allow 

designers to base instructional design decisions on sound 

empirical evidence.   

Delimitations 
 

An online continuing professional education program 

housed in a large public university in the southwestern 

United States was chosen for this study. While this program 

may be representative of a variety of similar programs and 

holds many advantages for examining the stated hypotheses, 

there are several delimitations of this study. 

The participants in the program of study were self-

selected. Each participant voluntarily applied and paid a 

tuition fee to participate in the program. The program is 

not a degree-granting program, nor does completion of the 

program earn the graduate any degree of added qualification 

or professional designation.  

All of the participants are medical professionals and 

brought with them to the program personal and professional 

characteristics and histories that may have affected the 

nature of their participation in the program. The 
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technological sophistication and experience of the 

participants varied among participants; thus participation 

may be influenced by this phenomenon.  

All of the participants in the study are graduates of 

the program. Participants who voluntarily dropped out of 

the program before its completion are not included in this 

study.  

The participants in the study represent three different 

cohorts, each cohort completing the program in a different 

year. Minor modifications to the curriculum and design of 

the education were made between cohorts, so the three 

cohorts had slightly different educational experiences.  

While participation was measured in a consistent manner 

for all three cohorts at the conclusion of their program, 

the instrument measuring sense of community was 

administered to all cohorts after the third cohort (Class 

of 2004) graduated from the program in December 2004. The 

first cohort (Class of 2002) graduated from the program in 

fall 2002, and the second cohort (Class of 2003) graduated 

from the program in fall 2003. Therefore, the first cohort 

reported their feeling of sense of community two years post 

graduation, the second cohort reported their feeling of 

sense of community one year post graduation, and the third 
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cohort reported their feeling of sense of community 

immediately upon graduation. 

Summary 
 

The social aspects of conventional learning 

environments are important considerations in students’ 

participation and persistence in these classrooms. It seems 

reasonable then, to assume that these aspects would be 

equally or perhaps more important in online educational 

programs where face-to-face interaction is either minimal 

or absent. With the relatively recent introduction of 

instructional content being offered over the Internet, 

research being conducted in online education is not keeping 

pace with the rapid growth of these programs. Specifically, 

there is little research that explains how social 

interaction strategies that are incorporated into online 

course design with the specific intent of creating a sense 

of community among learners are related to students’ 

engagement in the course. What is known, however, is that 

online courses experience lower participation and 

persistence rates than conventional classroom settings. 

While there is research to support that a sense of 

community is important, little is known about how sense of 

community affects participation. Exploration of the 
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possible relationship between a sense of community and 

level of participation is an essential first step in 

ascertaining whether online course designers should 

consider incorporating strategies for creating a sense of 

community among students in order to enhance participation. 

Additionally, if a relationship exists, models of 

prediction can be extracted from this inquiry that indicate 

the strategies instructional designers of online courses 

might employ to create a sense of community and thus 

encourage higher participation.  
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Chapter 2: REVIEW OF THE LITERATURE  

The following review of the literature provides an 

examination of the research on online learning environments 

in order to investigate how the sense of community felt by 

students enrolled in an online learning program is related 

to the students’ participation in the course. This review 

discusses the importance of sense of community in 

educational contexts and postulates the need for the 

development of an instrument that measures the sense of 

community participants feel while enrolled in online 

learning environments. The review concludes with a 

discussion of processes that facilitate the development of 

such an instrument. 

Chapter 2 includes several sections. The first provides 

a historical overview of online learning from the inception 

of the Internet and the World Wide Web (WWW) to the uses of 

the Internet for online learning at all levels of 

education. The second section examines research in online 

education, describing the various research foci and the 

deficiencies that still exist in this body of literature. 

The third section provides an overview of Lewin’s Sense of 

Belonging as a framework that supports the importance of 

social interaction and sense of belonging in educational 
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settings. The fourth section explains the various factors 

that encapsulate a sense of community in education, and 

establishes an argument for the importance of this 

sentiment as it relates to engagement and persistence in 

online courses. The fifth section provides an examination 

of online survey development as it impacts this study. This 

section discusses the advantages and disadvantages of 

collecting data via the Internet and outlines strategies 

for effective online survey design.      

Overview of Online Learning 
 

The invention of the Internet and the World Wide Web 

(WWW or Web) are relatively recent events. The major launch 

of the Web did not occur until 1992, with its original 

purpose designed to share information and advertise goods 

or services (Roscoe, 1999). However, education was greatly 

affected by the creation of the Web. According to Owston 

(1997), “Nothing before has captured the imagination and 

interests of educators simultaneously around the globe more 

than the World Wide Web” (pg. 27).  

Educators began creating online instructional programs 

in the mid 1990s. Even so, the practice of delivering 

instruction via distance was not new. Distance and 

technology-enabled education practices such as 
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correspondence courses, videotapes, and televised 

instruction have been utilized in K-12 and postsecondary 

education since the early 1980’s to educate remotely 

located or homebound students (Quinn & Williams, 1987).  

Since the advance of the WWW, conventional classroom 

settings at all levels of education are rapidly being 

replaced or augmented with technologically supported 

learning environments (Howland & Moore, 2002). In the K-12 

educational system in the United States, for example, it 

was reported that between 1989 and 1996 the number of 

instructional computers in classrooms had increased by 200% 

and by 1997, the number of schools with Internet access had 

reached 70% (Cavanaugh, 2001). The initial application of 

this technology was for classroom enhancement and access to 

data, but using computers to deliver instruction via the 

Internet soon followed. While not yet widespread in the K-

12 system due to limited resources, online education 

delivered via the Web, in some cases, is replacing other 

types of distance instructional methods such as video and 

audio tapes (Blomeyer, 2002; Dutton & Dutton, 2002). 

The growth in the development of online instructional 

courses and programs in postsecondary institutions is much 

more ubiquitous than in K-12 education. According to 
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Carswell and Venkatesh (2002), 93 postsecondary 

institutions were offering some form of online education in 

1993, while almost 800 were providing instruction via the 

Web in 1997. This rapid and significant growth of online 

education in our nation’s colleges and universities 

accomplished two goals; first to respond to the 

expectations of a more sophisticated student body and 

second to respond to the business world’s expectations of 

technological competence in its workforce. An estimated 95% 

of workers use some form of technology in their jobs; thus 

postsecondary education must prepare students to compete in 

the business world by modeling the use of technology in 

education (Oblinger & Rush, 1997).  

Online instruction is also utilized outside formal 

educational institutions, such as in the business world and 

health care, for continuing professional education. Many 

organizations recognize the convenience and efficiency of 

training employees using information technology and regard 

online education as better accommodating employees while 

reducing expenses such as downtime and travel costs 

(Ganzel, 1998; Maizes, Schneider, Bell, & Weil, 2002).  

 Online education is now widespread and encompasses many 

types of instructional methods depending on the context. As 
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noted, distance methods have been utilized in higher 

education, K-12, and continuing professional education 

programs for many years. However the scope of their use 

varies in each context (Owston, 1997). Additionally, a 

standard definition of online education is not yet fully 

accepted (Wagner, 1994). However, while there is no one 

accepted definition of “online education” there do exist 

key characteristics of this type of instruction that are 

worth noting. Researchers and practitioners agree that 

online education includes 1) physical and/or geographic 

separation of instructor and learner; 2) use of media to 

deliver instruction; 3) two-way communication between 

instructor and learner; and 4) provision of student 

assessment (Keegan, 1990; Mood, 1995). Beyond these basic 

characteristics, however, the instructional design and 

methods used vary significantly among online courses.  

Online education takes on many forms. Courses may be 

designed and offered completely online in which all of the 

instructional material and interaction takes place over the 

Internet and the students and faculty do not meet in 

person. Blended, or hybrid courses are those which utilize 

both conventional classroom settings and online instruction 

or interaction. These blended courses span the continuum of 
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being conducted principally online with few face-to-face 

meetings, to meeting in a classroom on a regular basis with 

relatively modest instruction or interaction being 

conducted online (King, 2002). There is also a distinction 

between synchronous (at the same online location at the 

same time) and asynchronous (not sensitive to time or 

space) learning environments (King). Danchak (2000) 

maintained that courses need not be entirely synchronous or 

asynchronous, and that a blend of synchronous and 

asynchronous learning activities may actually be more 

beneficial to students.        

Research in Online Education 
 

Although the use of online instructional methods has 

been swiftly increasing in the last decade, research being 

conducted in online learning environments is not adequately 

keeping pace with the rapid growth of these programs 

(Garrison, 2000). Additionally, this research is not fully 

examining the merit of online instruction in important 

areas such as learning outcomes, engagement of 

participants, and persistence of students enrolled in these 

learning environments.  

Most evaluations of online learning in the early years 

focused on the effectiveness of the technology and the 
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instructional design and content of the curriculum (Meyen, 

Aust, Bui, Ramp, & Smith, 2002). Early attempts to evaluate 

these environments were considered low level evaluations, 

using self-reports and qualitative evaluations to measure 

learning outcomes and student satisfaction (Kirkpatrick, 

1994; Phillips, 1994). Only recently have researchers 

conducted studies to more precisely measure actual learning 

outcomes in online programs. Still, most of these studies 

consist only of simple comparisons of test scores of face-

to-face and online learning environments and many of these 

studies resulted in findings of no significant differences 

between the two environments (Carswell & Venkatesh, 2002; 

Russel, 1999; Suthers, Hundhausen, & Girardeau, 2003). Few 

studies were found that effectively measure learning 

outcomes beyond test scores or account for confounding or 

contributing variables associated with these learning 

environments.  

Researchers are also beginning to examine variation in 

the level of participation and engagement in online 

instructional environments. However, research in this area 

is also insufficient. It has been observed that while some 

students are quite active and engaged, others are more 

passive in their level of engagement and rarely participate 
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in online discussions (Wegerif, 1998). There may be many 

reasons for this variation, some of which might include 

learner differences and preferences, procrastination in 

asynchronous learning environments, feelings of isolation, 

or a general lack of structure in the course (Brown, 2001; 

Fishman, 1999; Wang & Newlin, 2000). Additional research is 

needed. Miller, Rainer, and Corley, (2003) state that with 

additional research, models of prediction can be created 

that better explain participation and engagement in online 

learning environments.   

Since the inception of distance learning, these programs 

have experienced great variation in the degree of 

persistence among participants. However, exploration into 

the reasons why these disparities exist is inadequate. Most 

of the research focuses on simple comparisons between 

online learning and conventional classroom persistence 

rates. For example, many online programs report much lower 

persistence rates than conventional classroom settings 

(Carr, 2000; Dille & Mezack, 1991). Additionally, Dutton 

and Dutton (2002) report that while online students perform 

as well as conventional classroom students, the online 

students were less likely to complete the course. There is 

little explanation, however, for the reasons these 
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differences exist. King (2002) argues that a number of 

factors may contribute to non-completion of online programs 

such as feelings of isolation, frustrations with the 

technology, anxiety, and confusion, but there is little 

evidence that supports the development of a model to 

predict and improve persistence rates in online education 

based on these, or other factors. While research in the 

area of online education is not keeping pace with the rapid 

growth of these instructional methods, there has been an 

increase in the number, and improvement in sophistication 

of, studies being conducted in online learning 

environments. 

Theoretical Framework: Lewin’s Sense of Belonging 
 

The study of the social aspects of learning environments 

is not novel. Social learning theorists have long argued 

that learning is a socially constructed phenomenon; that 

is, that knowledge is constructed through social 

interaction with others (Bruner, 1996; Dewey, 1916; 

Vygotsky, 1978). This argument suggests that the act of 

learning and feeling a social connection with others are 

inseparable constructs. Such postulates imply that learning 

is optimized when individuals feel a sense of connection 

with others.  
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Of particular interest to this study are the social 

aspects of the learning environment that Kurt Lewin 

postulates in his framework of a sense of belonging and its 

importance in learning. Lewin is often regarded as a 

Gestalt psychologist, yet he did not embrace every facet of 

this theory. Lewin was interested in human behavior and the 

idea of wholism of the total situation in which an 

individual exists (Lewin, 1951). The notion of a sense of 

belonging evolved from Lewin’s primary theoretical 

statement that purports that human behavior is determined 

by both the person and the environment, and that the person 

and the environment together comprise the life space 

(Weiner, 1992). Lewin (1948) cited the notion of group 

belongingness as the motivation to continue in a certain 

situation. He maintained that social goals could be 

characterized as a wish to belong or not belong to a 

certain group, and that belonging or not belonging to the 

group was equivalent to having a position inside or outside 

the group. He also maintained that the feeling of belonging 

to certain groups is a crucial factor for the feeling of 

security and that group loyalty results from this sense of 

security (Lewin, 1951).  
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Lewin’s notion of sense of belonging is still considered 

an important concept as characterized by the prevalence of 

mention and citation in contemporary research in online 

education. For example, Brown (2001) noted that feeling a 

sense of belonging was reported by students following their 

participation in online threaded discussions with other 

students in the course. In addition, Frank, Reich, and 

Humphreys,(2003) reported that in one online course, 88% of 

students reported at the end of the course that it had been 

essential to know and engage with the other students in the 

course. It has also been noted that without a sense of 

belonging students are more likely to feel that they are on 

their own, and experience anxiety, defensiveness, and an 

unwillingness to take risks involved in learning (Wegerif, 

1998). Thus, these researchers and others are adopting 

Lewin’s notion of a sense of belonging and the importance 

of the social connection in online learning environments. 

The current research represents the more contemporary 

reference to sense of “community.”    

Sense of Community in Online Education 
 

Research in online education relative to a sense of 

community within the learning environment is growing. Such 

research is beginning to examine various factors such as 
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learning outcomes, persistence, student satisfaction, and 

social interaction (Brown, 2001; Carswell & Venkatesh, 

2002; Kelsey & D’souza, 2004; Rovai, 2002; Wegerif, 1998).  

There is increasing evidence that a strong sense of 

community is important in online learning environments. For 

example, it has been found that a strong sense of community 

contributes to increased persistence rates, increased flow 

of information among learners, enhanced commitment to group 

goals, improved cooperation among members, and increased 

satisfaction with group efforts (Bruffee, 1993; Dede, 1996; 

Wellman, 1999). It has also been argued that the process of 

forming a community is important because it affects student 

satisfaction, retention, and learning (Gabelnick, 

MacGregor, Matthews, & Smith, 1990; Kowch & Schwier, 1997; 

Powers & Mitchell, 1997). Further, Rovai (2002) noted there 

is evidence that a significant relationship exists between 

classroom community and perceived cognitive learning in 

online environments. Additionally, Royal and Rossi (1996) 

suggest that students’ feeling a sense of community is 

related to their engagement in the course, and that 

students who have a high sense of community with their 

learning environment are more likely to persist.  
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While this research suggests that a sense of community 

is important in online learning environments, it is not 

clear what comprises a sense of community because a 

standard definition of community has not yet been well-

defined or examined (Brown, 2001; Rovai, 2002; Tu & Corry, 

2001). For example, in their book, Habits of the Heart, 

Bellah, Madsen, Sullivan, Swidler & Tipton (1985) describe 

community as “a group of people who are socially 

interdependent, who participate together in discussion and 

decision-making, and who share certain practices that both 

define the community and are nurtured by it. Such a 

community is not quickly formed. It almost always has a 

history and so is also a community of memory, defined in 

part by its past and its memory of the past” (pg.85).  

Westheimer and Kahne (1993) define community as “a 

result of interaction and deliberation by people brought 

together by similar interests and common goals” (pg. 326). 

Graves (1992) defines sense of community as “an inherently 

cooperative, cohesive and self-reflective group entity 

whose members work on a regular face-to-face basis toward 

common goals while respecting a variety of perspectives, 

values, and life styles” (pg.64).  And McMillan and Chavis 

(1986) define community as “a feeling that members have of 
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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” (pg.9). 

Regardless of a specific definition, the term community 

elicits a very strong response in people because it has 

historical and metaphorical meaning for most (Spitzberg & 

Thorndike, 1992). Therefore, these definitions suggest that 

there are many potential factors that may influence the 

sense of community a student feels with the learning 

environment in which they are engaged and indicate a sense 

of group belongingness. For example, Wegerif (1998) noted 

that learners who feel respected by the instructor and 

other learners in the course tend to experience a sense of 

belonging to a group or team. Gender, age, ethnicity, 

learning style, personality traits, as well as a multitude 

of other personal characteristics may also contribute to 

students feeling connected to the learning environment 

(Rovai, 2002; Wegerif, 1998). 

The ongoing maturity of an accepted definition of sense 

of community suggests that factors exist which further 

characterize and distinguish the various definitions 

(Bellah, et al.,1985; Rovai, 2002; Shaffer & Anundsen, 

1993). Hill (1996), and Rheingold (1993) call for 
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additional research into the various components that 

articulate a sense of community and maintain that community 

is context-specific and that dimensions of community differ 

from one setting to the next. Rovai refers to these 

researchers’ arguments and contends that the various 

definitions of sense of community, within the context of 

education, indicate that there are four dimensions of 

community: spirit, trust, interaction, and commonality of 

expectations and goals. Similarly, Bellah, et al., and 

Shaffer and Anundsen also suggest that a sense of community 

is comprised of dimensions. These researchers suggest five 

basic factors: trust, mutual interdependence among members, 

interactivity, shared values and beliefs, and common 

expectations. Trust is defined as the feeling that 

community members can confide in others, and represents a 

willingness to rely on other members of the community in 

whom one has confidence. Mutual interdependence among 

members is defined as the shared reliance of two or more 

individuals upon the other(s) for social support and/or 

content understanding in an instructional environment. 

Interactivity is defined as either task-driven activities 

or socio-emotional contact among learners. The term shared 

values and beliefs is defined as the mutual ideals and 
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viewpoints that participants share. And the notion of 

common expectations is defined as the commitment of the 

members of the learning community to a common educational 

purpose (Bellah, et al.; Shaffer & Anundsen).       

Building a sense of community in online learning 

programs is a process that takes time and relies on several 

aspects such as tools utilized, comfort level of 

instructors and students, and similarities of learning 

goals (Brown, 2001). For example, it is natural and 

expected that adult learners experience some degree of 

anxiety or nervousness when facing a new learning 

situation. This is especially true in online learning 

environments because not only is the content new, but the 

use of technology may pose additional anxiety for the 

learner (Huang, 2002).  

Researchers have challenged the notion that a strong 

sense of community is limited to conventional classroom 

settings, and disagree with the position that building and 

sustaining a sense of community in online learning 

environments comparable to the sense of community in the 

conventional classroom is viable (Kerka, 1996; Rovai, 

2002). Additionally, the lack of eye contact between 

student and teacher could create a more impersonal 
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educational environment for both instruction and students 

(Willis & Dickinson, 1997), and according to Hill (1997), 

and Wolcott (1995) the interaction taking place in online 

education is less frequent than the interaction taking 

place in face-to-face learning.  

However, in many online courses, students did indeed 

feel a sense of connection and belonging to the other 

students enrolled in the course (Brown, 2001; Kelsey & 

D’souza, 2004; Rovai, 2002; Russel, 1999; Wegerif, 1998). 

Increasing feelings of community may reduce feelings of 

isolation and increase motivation to learn (Frymier, 1993; 

Gibbs, 1995). Other researchers found that a strong sense 

of community can be sustained through electronic media 

(Baym, 1995; Reid, 1995; Rheingold, 1993). This research 

advocates the premise that community should be viewed as 

what activities people do together rather that where the 

activities take place (Wellman, 1999). 

 Beaudoin (2002) found that learners need not visibly 

participate in online dialogues or other forms of 

interactive instruction to feel connected with other 

learners, and thus find the learning environment 

stimulating and effective. Even when not visibly 

participating, learners felt that they were still learning 
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and benefiting from this low-profile approach to their 

online studies. Additionally, learners will engage only 

when they feel it is relevant to their particular context 

at that moment in time, but the lurking1 done by these 

students does not indicate that learning or a sense of 

community is not being experienced (Chen & Hung, 2002).  

There are various strategies for promoting and 

sustaining a sense of community in online learning 

environments through course design. For example, Brown 

(2001) identified one instructor who chose to deliberately 

cite building a sense of community as a goal for the course 

and made direct reference to this goal in her instructional 

content. This instructor asked students to reflect on how a 

sense of community impacted their learning, as well as what 

they had done to help promote community within the course. 

Another strategy for creating a sense of community, as 

identified by King (2002), was the creation of a fictional 

virtual student who was impersonated by the instructor to 

encourage participation in online discussions and stimulate 

learning. This “student” promoted conversation, corrected 

misconceptions, and posed alternative arguments without the 

                                                 
1 a reference to individuals who read online discussion postings of 
others without contributing their own thoughts to the discussion. 
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instructor monopolizing the discussions. Students tended to 

treat the fictional student as a real person, an 

anthropomorphic perception of peoples’ tendency to treat 

computers, television, and other technologies as real 

people and places (Reeves & Nass, 1996). Instructors have 

also asked students to share brief biographies and 

photographs of themselves in an effort to personalize the 

virtual learning environment (King). 

There is a growing body of literature indicating the 

importance of regular interaction, both through synchronous 

and asynchronous communication, in creating and sustaining 

a sense of community among students and instructors in 

online learning programs. One such synchronous tool is the 

chat feature in which instructors and students can engage 

in conversation online at the same time (Robertson & Klotz, 

2002). In one study, students reported that receiving 

immediate and frequent feedback from instructors and other 

students using the chat feature was a major benefit of 

their online course (Robertson & Klotz). Additionally, one 

instructor used the chat feature to conduct virtual office 

hours so that he is available to students at times more 

convenient to them and not limited by a physical location 

(King, 2002). The asynchronous bulletin board allows 
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students to post thoughts about a particular topic and then 

process the information at their own pace. This tool is 

used by instructors to allow students the freedom to select 

optimal times for posting and responding to messages 

(Robertson & Klotz). Finally, utilizing a blended course 

design in which students can meet and engage in person and 

then proceed with online instruction and interaction may be 

most beneficial, inspiring the creation of community and 

personalizing the learning environment (Danchak, 2000).  

Online Instrument Design and Development 
 

Since the Internet is now more frequently being used to 

deliver instruction, utilizing the Internet to collect data 

about participation, persistence rates, and learning 

outcomes in these courses is also a rapidly growing 

practice (Callahan, 2001; Daley, McDermoot, McCormack 

Brown, & Kittleson, 2003; Dillman, Tortoroa, & Bowker, 

1999; Farmer, 1998; Haag Granello & Wheaton, 2004). 

There are several advantages to collecting data via the 

Internet including reduced response time, lower cost, ease 

of data entry, flexibility and control over format, and 

social distance (Callahan, 2001; Daley, et al., 2003; 

Dillman, et al., 1999; Farmer, 1998; Haag Granello & 

Wheaton, 2004). Farmer reported that the typical turnaround 
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for traditional surveys is four to six weeks, two to three 

weeks for telephone surveys, but only two to three days for 

Web-based surveys. Online surveys are also less costly to 

administer because of saved printing and mailing expenses 

(Callahan). Data entry is enhanced because data collected 

online can be automatically directed into a database or 

spreadsheet, thus reducing data entry time and error (Haag 

Granello & Wheaton). Researchers also have flexibility and 

control over format of online survey design in the areas of 

color selection, graphics, images and animation, as well as 

question displays and embedded programming (Dillman, et 

al.). And Daley, et al. noted the advantage of social 

distance in conducting online surveys, citing respondents’ 

willingness to be more likely to self-disclose and less 

likely to respond in a socially desirable way because of 

the sense of distance associated with the Internet. 

Although there are many advantages to conducting online 

surveys, there are disadvantages as well. Some researchers 

maintain that Internet surveys result in privacy violations 

because invitations to participate in the study are 

unwelcome solicitations to potential participants 

(Callahan, 2001). Others point out that access and computer 

literacy issues may limit some respondents’ ability to 
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complete the instrument and participate in the research, 

thus limiting the representativeness of the sample (Haag 

Granello & Wheaton, 2004). There are also issues with 

anonymity of responses and data security (Gunn, 2002). 

Additionally, some research has indicated that findings 

differ between traditionally administered surveys and 

Internet-based surveys, suggesting that the latter are not 

a reliable method of data collection (Krantz & Dalal, 

2000). Although the disadvantages of conducting research 

via the Internet are important, this type of data 

collection is becoming more accepted in the research 

community as increasing numbers of peer-reviewed journals 

are publishing articles in which reported data has been 

collected online (Schleyer & Forrest, 2000).  

When using the Internet to gather data, researchers 

should take extra precautions to ensure the data gathered 

are reliable and representative of the population being 

examined (Haag Granello & Wheaton, 2004). Haag Granello and 

Wheaton maintained that researchers should;  

• ensure participants have access to and the necessary 

technology skills to complete the survey  
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• keep the layout simple with easy to read and 

understand instructions  

• streamline the navigation patterns throughout the 

online instrument  

• include a separate page for informed consent  

• test the instrument on a subset of the sample being 

surveyed.  

If researchers practice good survey design, and 

exercise caution in using the Internet for data collection, 

results can be deemed to be as reliable as data collected 

with more traditional methods (Fink & Kosecoff, 1985; 

Gosling, Vazire, Srivastava, & John, 2004).      

Summary  
 

Delivering instruction via the Internet is a rapidly 

growing practice in all levels of formal and informal 

education. Online instruction takes on many forms such as 

entirely online or blended courses and engages many methods 

such as synchronous or asynchronous tools to deliver 

instruction and engage students.  

The research in the various areas of online education is 

not adequately keeping pace with the rapid growth of this 

relatively new method of delivering instruction. What the 
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research does show, however, is that online courses 

experience lower participation and persistence rates than 

traditional classroom settings. What is not known are the 

reasons these phenomena exist. However, the research 

supports the notion that when students feel a sense of 

community with the instructors and other students in a 

course, they exhibit improved engagement and persistence 

rates. Researchers agree that more research is needed to 

explain lower participation and persistence rates and 

models must be developed that can guide course designers in 

developing strategies for online programs that encourage 

and motivate students to be engaged and persist in these 

courses. 

Social learning theory has long maintained that the 

social aspects of the educational environment are 

inseparable constructs from the learning that occurs among 

students. Specifically, Kurt Lewin proposed that creating a 

strong sense of belonging is an important element in 

ensuring that individuals feel a sense of security and 

trust. His work continues to be supported by contemporary 

researchers who examine the importance of a sense of 

belonging and community in educational settings.  
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The literature cited in this review supports the 

argument that creating and sustaining a sense of community 

is an important consideration for designers of online 

learning environments. While there is not one accepted 

definition of community, there is evidence that the 

perception of community evokes a strong emotional reaction 

in humans. From the research in this area, there has 

evolved a proposed set of factors that form the basis for 

creating and sustaining a feeling of connectedness among 

students in online learning programs.  

Collecting data via the Internet is a rapidly growing 

practice. While there are many advantages to utilizing the 

Web for data collection and many peer-reviewed journals are 

frequently publishing data that was collected on the Web, 

researchers must use caution when designing online surveys. 

Security, privacy, and access issues must be addressed 

before administering online surveys to targeted 

populations.  
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Chapter 3: METHODOLOGY 

This chapter will explain the methodology used to 

administer an instrument to measure the sense of community 

participants feel in an online continuing education 

program. Subsequent analyses will compare these data to 

participation scores for each of the participants in the 

study. First, a description of the participants, including 

demographic information will be provided, the process of 

recruiting participants will be explained, and the program 

being studied will be described. The study procedures will 

be outlined. The rationale for the development of the 

instrument and items will be given including a 

justification for scale development, and the design and 

format of the instrument as an online survey. The research 

questions and stated hypotheses will be provided and 

justification for the hypotheses will be specified. The 

variables being examined will be identified and the process 

for data collection will be explained. Participation will 

be defined, including the manner in which participation 

scores were obtained for each participant and the 

justification for calculating scores. The statistical 

methods used for analyses of the data will be described and 
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justified. The chapter will conclude with a list of 

assumptions underlying the research. 

Participants 
 

Participants in the study were graduates of a two-year 

continuing professional medical education program provided 

by a large public university located in the southwestern 

United States. The participants were medical doctors, nurse 

practitioners, and physician assistants. Three cohorts of 

participants have graduated from the program. The first 

cohort (Class of 2002) was comprised of 42 participants, 26 

females and 16 males. This cohort began the program in 

August 2000 and graduated from the program in fall 2002. 

There was no attrition in this cohort. The second cohort 

(Class of 2003) was comprised of 40 participants, 29 

females and 11 males. This cohort began the program in 

August 2001 and graduated from the program in fall 2003. 

Two participants in this cohort failed to complete the 

program. The third cohort (Class of 2004) was comprised of 

36 participants, 19 females and 17 males. This cohort began 

the program in August 2002 and graduated from the program 

in fall 2004. There was no attrition in this cohort. 

Demographic details of participants, including medical 

specialty, degree, state or country of participant, and 
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gender for all three graduated cohorts are presented in 

Tables 1, 2, 3, 4, and 5. 

Table 1: Number of Participants by Medical Specialty, 
Degree, Location, & Gender for the Class of 2002 
 

 
Medical Specialty

 
Degree

 
Location

 
Gender

Internal Medicine-16 MD2–39 CO-5 NY-4 F-24 
Family Practice–14 DO3–3 CA–3 OR-3 M-18 
Pediatrics–5 PA-4 VA–3 
Obstetrics/Gynecology-2 FL-2 IL-2 
Otolaryngology-1 MA-1 GA-2 
Anesthesiology-1 NM-1 OH-2 
Emergency Med–1 ND-1 MD-1 
Ophthalmology-1 AL-1 SC-1 
Orthopedic Surgery-1 WA-1 WI-1 

AZ-2 
 

 

International 

 

 

PR–1  Japan-1 

 

 

                                                 
2 Medical Doctor 
3 Doctor of Osteopathy 
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Table 2: Number of Participants by Medical Specialty, 
Degree, Location, & Gender for the Class of 2003 
 
Medical Specialty Degree Location Gender

Internal Medicine-16 MD–33 MI–2   NY-4 F-29 
Family Practice-10 DO–2 CA–5 OR-1 M-11 
Pediatrics–3 MD,PhD4-

2 
PA-1 MO–3    

Obstetrics/Gynecology-5 RN,MD5-1 FL-1 IL-2 
Otolaryngology-1 NP6–1 MA-1 GA-1 
Anesthesiology-1 PA7–1 NM-2 OH-2 
Psychiatry-1 TX-1 MD-1 
Mind Body Medicine–1 UT-1  NB-1 
General Surgery-1 WA-2 WI-2 
Diagnostic Radiology-1 NC–2 CT–1   

NJ–1 MN-1 
  
International 

 

 

Can–1 Japan-1 

 

 

                                                 
4 Medical Doctor who received a PhD after earning a medical degree 
5 Registered Nurse who earned a medical doctor degree 
6 Nurse Practitioner 
7 Physician Assistant 
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Table 3: Number of Participants by Medical Specialty, 
Degree, Location, & Gender for the Class of 2004 
 
Medical Specialty Degree Location Gender

Internal Medicine-9 MD–32 KS–1  NY-6 F-19 
Family Practice-8 DO–2 CA–4 HI-1 M-17 
Emergency Medicine-5 NP,PhD8-

1 
PA-1 AR–1    

Anesthesiology–1 NP–1 FL-2 IL-1 
Otolaryngology Surgery-
1 

AZ-2  GA-1 

Gynecology–1 NM-1 TN-1  
Psychiatry-1 TX-2 AL-1  
Women’s Health–1  DC-1  NN-1 
Oncology-1 IN-1  
Radiology Oncology-1 NH–1  
Pediatric Oncology–1 
Rehabilitation–2 
Infectious Disease–1 

 

 

Dermatology–1 International 
Research-1 

 

UAE–1 Japan-2 

 

Medical Student-1  Can-3 EC-1  

                                                 
8 Nurse Practitioner who received a Ph.D. 
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Table 4: Number of participants by medical specialty, 
degree, location, & gender for all classes combined 
 

 
Medical-Specialty

 
Degree

 
Location

 
Gender

Internal Medicine-41 MD–104 KS–1  NY-14 F-72 
Family Practice-32 DO–7 CA-12 HI-1 M-46 
Emergency Medicine-6 NP,PhD-1 PA-7 AR–1   
Anesthesiology–3 NP–2 FL-4 IL-7 
Otolaryngology Surgery-
1 

MD,PhD-2 AZ-4  GA-3 

Otolaryngology-2 RN,MD-1 CO-5 MA-2 
Gynecology–1 PA–1 NM-4 TN-1  
Obstetrics/Gynecology-7 CT-1 MD-2 
Psychiatry-1 TX-3 AL-2 
Women’s Health–1  IN-1 NB-2 
Oncology-1 MN-1 MI-2 
Radiology  Oncology-1 NC-2 MO-3 
Pediatric Oncology–1 OH-4 ND-1 
Pediatrics-8 SC-1 NJ-2 
Rehabilitation–2 VA-4 OR-5 
Infectious Disease–1 WA-2 UT-1 
Orthopedic Surgery-1 WI-2 
General Surgery-1  

 

Dermatology-1 International 
Research-1 UAE-1 
Ophthalmology-1 PR-1 
Diagnostic Radiology-1 Can-4 
Psychiatry-1 Japan-4 
Mind Body Medicine-1 

 

EC-1 

 

 

M
 
edical Student-1  
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Table 5: Participant Age by Class 

Class Mean Age Age Range Median Age SDev

Class of 2002 42.6 31-64 43 6.96 

Class of 2003 43.2 29-56 43 6.81 

Class of 2004 42.1 24-57 42 7.80 

All Classes 42.6 24-64 42 7.28 

 

Figure 1: Participant Gender by Class 
 

Participant Gender by Class

24
29

19

18 11

17

0
5

10
15
20
25
30
35
40
45

Class of
2002

Class of
2003

Class of
2004

Class

N
u
m
b
e
r
 
o
f
 
P
a
r
t
i
c
i
p
a
n
t
s

Males

Females

 

 



  69  

Figure 2: All Classes - Participant Gender 

All Classes - Participant Gender 

n = 46, (39%)

n = 72, (61%) 

Females

Males

 

 Graduates of the three cohorts of participants were 

recruited for the study.    

Description of the Program of Study 
 

The program being examined for the purposes of this 

dissertation is an online continuing medical education 

program for physicians, nurse practitioners, and physician 

assistants offered by a large public university in the 

southwestern United States. The overall purpose of the 

program is to teach integrative medicine principles and 

practices to health professionals. Integrative medicine is 

defined as “healing-oriented medicine that reemphasizes the 
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relationship between patient and physician, and integrates 

the best of complementary and alternative medicine with the 

best of conventional medicine” (Maizes, et al., 2002). The 

program curriculum includes philosophical foundations, 

lifestyle practices, therapeutic systems and modalities, 

personal development and reflection, clinical integration, 

research education, and leadership” (Maizes, et al.).  

The two-year, 1000 hour program uses a blended course 

design including face-to-face meetings and online 

instruction. With the exception of three separate 

residential week sessions in the program’s geographic 

location during the two-year program, the remaining 

instruction is administered online. Participants apply to 

the program, and 30 - 50 participants are accepted into 

each cohort. Accepted participants pay a tuition fee9 to 

participate in the program. 

Because participants pay a tuition fee to participate 

in the program and the content is conducted primarily 

online, Web-based authentication is required to access 

instructional materials. Therefore, each participant 

received a username and password upon enrollment in the 

                                                 
9 The tuition fee was $25,000 for the Class of 2002 and the Class of 
2003. The tuition fee for the Class of 2004 was $27,500. 
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program. These usernames and passwords protected 

participants’ privacy, ensured confidentiality, and 

maintained the integrity of the curriculum. Assignment of 

usernames and passwords also allowed program administrators 

to create Web logs that tracked participants’ usage of the 

site such as number and times of logins and duration of 

time spent on the educational material. Additionally, 

participants’ activity in the curriculum, including 

completion of assignments, was noted and monitored. 

A new cohort begins the program each year. Each cohort 

is treated as an intact cohort for the two-year period and 

proceeds through the program on an established schedule. 

Participants begin the course by attending a one-week 

residential session at the program’s geographic location. 

This session introduces participants to the philosophies of 

integrative medicine and allows participants to meet one 

another and some of the faculty and program administrators. 

Included in this residential week session is an 

introductory computer skills workshop in which participants 

learn to access and use the online instructional materials. 

After returning to their home location, the participants 

spend the remaining portion of Year 1 of the program 

receiving and completing online assignments on a weekly 



  72  

basis. At the conclusion of Year 1, the participants return 

to the program location for a second residential week 

session for additional face-to-face instruction. The second 

year of the program is spent receiving additional online 

instruction, and participants conclude the program by 

attending a final residential week session in which 

concluding instruction is provided and a “graduation” 

ceremony is conducted. The program offers continuing 

medical education (CME) unit credit only, and participants 

receive no additional credentials or added qualification 

distinctions to their title by participating in the 

program. Participants who successfully complete the program 

receive a certificate of completion from the program 

directors and administrators. Successful completion of the 

program requires mandatory attendance at all three 

residential week sessions and completion of at least 80% of 

the online curriculum. Participants monitor their 

completion of online modules using an online checklist 

system. This self-monitoring system is checked against Web 

log data and is supervised by program administrators. No 

grades are given to participants for their assignments. 

Program faculty give regular feedback to participants 

throughout the course, providing redirection when needed, 
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addressing misconceptions, and offering constructive 

evaluation of participants’ performance.  

Participants are continually encouraged to disclose 

their understanding of course content and describe 

appropriate applications of techniques and practices within 

the context of their own practices in the online dialogues. 

Participants are also regularly encouraged to reflect on 

course content and explain how it applies to their 

professional and personal lives. 

A stated goal of the instructional design of this 

program is building a sense of community among 

participants. There are several instructional features 

within the program that are specifically designed to create 

and foster a sense of community among participants. These 

include moderated threaded dialogues, group projects, pairs 

assignments, as well as the three residential weeks 

regularly scheduled throughout the two year program. There 

are also features that are included in the program but are 

not a part of the formal curriculum. Participants, faculty, 

and program staff share photographs and biographies of 

themselves on the Web site. Also included is an online 

digital photo album which features informal photographs of 

participant, faculty, and staff families, and vacations or 
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other casual photographs participants, faculty, or staff 

wish to share. A non-moderated “water cooler” dialogue 

where participants discuss topics not necessarily related 

to the content of the program, and special interest group 

(SIG) dialogues where participants can discuss professional 

subjects of common interest, are also provided.  

The maintenance of a sense of community in the program 

has been extended beyond the scope of the two-year course. 

A password-protected alumnae Web site has been created in 

which graduates of the program can further engage in online 

dialogues and interact with program faculty and one another 

on specific areas of interest or informally. Conference and 

other course announcements, medical publications, and job 

opportunity recruitments are also included on this site. 

Alumnae members’ status entitles them to receive discounts 

for other conferences and events, and an invitation to 

attend an annual program reunion conference in rotating 

regions around the United States. These reunion conferences 

allow alumni members to convene and hear speakers present 

on the topics comprising integrative medicine. 
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Procedures 

Internal Institutional Review Board (IRB) approval for 

conducting the study was obtained after proper 

documentation and forms were completed and submitted. 

Permission was also obtained from the Director of Education 

of the program of study. Participants recruited for the 

study represent the entire population and no sampling was 

done prior to recruitment. Potential participants received 

an email message from a program representative which was 

composed and forwarded by the author of this study. A 

follow-up email reminder to potential participants was sent 

three weeks after the initial invitation to participate. An 

insufficient number of respondents completed the online 

instrument, so additional recruitment measures were 

employed. A request to conduct further recruitment was 

submitted to the IRB. Permission was granted by the IRB and 

program directors of the program of study to conduct 

further recruitment. This recruitment included mailing a 

follow-up cover letter and hard copy of the instrument to 

all non-respondents. Additionally, permission was granted 

for the author of this study to attend the annual program 

reunion conference being held in the Program’s geographic 



  76  

location for recruitment of additional participants in 

person.  

This specific online course was chosen as the program 

of study because there existed purposeful intent, and a set 

of strategies, to create a sense of community among 

participants in the program. Additionally, it was chosen as 

the program of study because of the author’s familiarity 

with the program structure, curriculum, and staff.  

Instrument 
 

The author developed an instrument that measures a 

sense of community that participants feel in the 

educational program. The instrument was constructed after a 

review of the literature on sense of community and 

examination of other instruments that had been developed to 

measure various social components in educational settings. 

For the purpose of this dissertation the following 

definition for sense of community was used: “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” (McMillan & Chavis, 1986)(pg. 9). This definition 

was selected based on a review of the literature and the 

number of references that were made to this definition in 
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numerous subsequent research studies. Other researchers 

developed a set of factors that comprise a sense of 

community based on this definition (Bellah, Madsen, 

Sullivan, Swidler, & Tipton, 1985; Rovai, 2002; Shaffer & 

Anundsen, 1993). These researchers suggested that a sense 

of community is comprised of five basic factors: trust, 

mutual interdependence among members, interactivity, shared 

values and beliefs, and common expectations. A review of 

the literature located one instrument that had been 

developed to measure a sense of community in educational 

settings (Rovai, 2002). While Rovai references the work of 

Bellah, et al., and Shaffer and Anundsen in the development 

of his instrument, referred to as the Classroom Community 

Scale, the instrument did not reflect items based on the 

five factors proposed by the researchers. The Classroom 

Community Scale was comprised of only two factors; 

connectedness and learning (Rovai). No other instruments to 

measure sense of community in educational settings were 

found in a review of the literature.  

Given the numerous references in the literature 

(Graves, 1992; Hill, 1996; Rheingold, 1991; Rovai, 2002; 

Westheimer & Kahn, 1993), to Bellah, et al., (1985) and 

Shaffer and Anundsen, (1993) and the five factors 
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comprising a sense of community, and given the lack of an 

existing instrument that includes items that reflect the 

five factors, a sense of community instrument was 

constructed for the purposes of this research. The 

construction of the instrument was rationally derived to 

parallel the definition proposed by McMillan and Chavis 

(1986) and aligns with the five factors postulated by 

Bellah, et al.; and Shaffer and Anundsen. The items 

included on the instrument were subjected to factor 

analysis upon collection of data from the target audience.  

The instrument was piloted for clarity, wording, 

format, and overall design among professionals astute in 

instrument and scale development, instructional technology, 

and distributed learning. However, the instrument was not 

used prior to administration to the target population. The 

administration of the instrument to this population seeks 

to validate the instrument and contribute to the 

development of a model to predict participation in online 

courses. The administration of this instrument to this 

population seeks to move the body of research in a 

direction in which strategies might be identified for 

maximizing a sense of community and possibly contributing 
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to higher participation rates for online education 

programs.    

The instrument was divided into two sections; Section 

1: Sense of Community, and Section 2: Comfort and Learning. 

Twenty-nine quantitative items were created for Section 1 

to characterize the five factors identified in the 

literature. The items for each of the sections were 

developed in an attempt to maximize the relationship with 

the hypothesized factor (Fowler, 1993). These five sub-

sections represent hypothesized subscales of the 

instrument. A six-point Likert scale was used for these 29 

items. The use of a Likert scale parallels the only other 

validated instrument found in the literature that measured 

sense of community in an online learning environment 

(Rovai, 2002). Additional rationale for using a Likert 

scale is ease of use by respondents. The six points 

represented on the scale included end points of strongly 

disagree (1) and strongly agree (6). Intermediate points 

(2, 3, 4, and 5) were not labeled. A selection for no 

response (NR) was also provided for participants who chose 

not to answer one or more items. The following sections 

review the construction of each subscale of items in 

Section 1.  
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Subscale I: Trust 

This subscale contained six items and was created based 

on the definition of this sense of community factor 

proposed by Bellah, et al., (1985); and Shaffer and 

Anundsen (1993). Trust is defined as the feeling that 

community members can confide in others, and represents a 

willingness to rely on other members of the community in 

whom one has confidence. The items on this subscale were 

created to measure participant’s perception of support by 

other participants and the level of comfort they felt in 

exposing insecurities, challenges, and misjudgments in both 

their personal and professional lives. For example, the 

item, I felt that I could share my personal insecurities 

with the other Associate Fellows was developed to measure 

participants’ trust of other participants with information 

about personal uncertainties or lack of confidence. 

Additionally, I felt that I could share my professional 

misjudgments with the other Associate Fellows was an item 

designed to measure participants’ comfort in disclosing 

previous professional misjudgments that were made. Other 

items contained within this subscale sought to measure the 

degree to which participants felt they could rely on other 

participants for acceptance and respect of thoughts and 
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opinions. Two of the items (16, 24) were negatively worded 

and were reverse coded during analysis.  

Subscale II: Mutual interdependence among members 
 

 This subscale contained seven items and was created 

based on the definition proposed by Bellah, et al., (1985); 

and Shaffer and Anundsen (1993). Mutual interdependence 

among members is defined as the shared reliance of two or 

more individuals upon the other(s) for social support 

and/or content understanding in an instructional 

environment. These items were created to measure 

participants’ perception of support received from other 

participants regarding their participation in the program 

and learning. For example, the items I felt that the other 

Associate Fellows helped me learn and I felt that the other 

Associate Fellows depended on me were developed to indicate 

and measure the perception of the reciprocal nature of 

interdependence among participants. Additionally, an item 

representing a familial representation of the program: I 

felt that the Associate Fellowship was like a happy family,   

was included. Three of the items (17, 22, 27) were 

negatively worded and were reverse coded during analysis.  
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Subscale III: Interactivity 
 

 This subscale contained seven items and was created 

based on the definition of this sense of community factor 

proposed by Bellah, et al., (1985); and Shaffer and 

Anundsen (1993). Interactivity is defined as either task-

driven activities or socio-emotional contact among 

learners. Items on this subscale were developed to measure 

participants’ perceived value of activities that included 

engagement with other participants and faculty. I felt that 

the group assignments were valuable to my learning and I 

believe the threaded dialogues enhanced the Associate 

Fellowship were items created to measure participants’ 

perception of the value of those activities in which they 

were required to interact with other participants and 

faculty. Additionally, I felt that I received valuable 

feedback from the other Associate Fellows and I felt that I 

was encouraged to ask questions were items intended to 

measure participants’ perception of the value of reciprocal 

communication among participants. Other items in the 

subscale focused on participants’ sense of isolation or 

connection to other participants. Two of the items (3, 26) 

were negatively worded and were reverse coded during 

analysis.  
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Subscale IV: Shared values and beliefs 
 

 This subscale contained seven items and was created 

based on the definition proposed by Bellah, et al., (1985); 

and Shaffer and Anundsen (1993). Shared values and beliefs 

is defined as the mutual ideals and viewpoints that 

participants share. Items contained in this subscale were 

developed to measure participants’ sense of connection to 

other participants through shared personal principles and 

pursuit of common goals. For example, the items, I felt a 

sense of connection to the other Associate Fellows and I 

felt that the other Associate Fellows had similar personal 

goals to mine, were developed to measure the nature of 

relationships that were formed during the program. 

Additionally, the item, I felt understood by the other 

Associate Fellows sought to address participants’ 

perception of implicit feelings of shared thoughts and 

opinions. Two of the items (9, 19) were negatively worded 

and were reverse coded during analysis.  

Subscale V: Common expectations 
 

 This subscale contained four items and was created 

based on the definition proposed by Bellah, et al., (1985); 

and Shaffer and Anundsen (1993). Common expectations is 

defined as the commitment of the members of the learning 
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community to a common educational purpose. Items on this 

subscale were developed to measure participants’ perception 

of the extent to which other participants shared a common 

view of the benefits of participating in the program, and 

professional and career goals. For example, the items, I 

felt that the other Associate Fellows had similar 

professional goals to mine and I felt that the Associate 

Fellows in my class were on a common career path, were 

designed to determine participants’ perspectives on how the 

cohort, as a whole, held common career objectives and were 

headed in the same direction professionally. One item (15) 

was negatively worded and was reverse coded during 

analysis.  

The complete list of the items according to the 

subscales to which they refer, and item numbers, is given 

in Table 6. 
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Table 6: Sense of community instrument items organized by 
factor  
 
Item # Item 
Trust 

1 I felt that the Associate Fellows cared about each other 
6 I felt that I could share my professional misjudgments with the other Associate 

Fellows. 
11 I felt that I could share my personal insecurities with the other Associate Fellows.  
16 I felt reluctant to speak openly in this course.  
21 I felt that I could rely on others in this course for support.  
24 I felt uneasy exposing gaps in my understanding.  

Mutual interdependence among members 
2 I felt that the other Associate Fellows helped me learn. 
7 I felt that the Associate Fellowship was like a happy family. 

12 I felt that the other Associate Fellows depended on me. 
17 I felt that I did not contribute to others’ learning 
22 I did not feel that I was an important member of the learning community. 
25 I valued the feedback I got from other Associate Fellows  
27 I preferred the individual readings and assignments over the group activities. 

Interactivity 
3 I felt isolated in the Associate Fellowship 
8 I felt that I received valuable feedback from the other Associate Fellows. 

13 I believe the threaded dialogues enhanced the Associate Fellowship. 
18 I felt that I was encouraged to ask questions.  
23 I felt that the group assignments were valuable to my learning 
26 I felt that other Associate Fellows did not help me learn. 
29 I felt that the residential weeks enhanced the course 

Shared values and beliefs 
4 I felt a sense of connection to the other Associate Fellows 
9 I felt I had very little in common with the other Associate Fellows. 

14 I felt understood by the other Associate Fellows 
19 I did not feel others shared my opinions about integrative medicine.  
28 I felt that the other Associate Fellows had similar personal goals to mine. 

Common Expectations 
5 I felt that the other Associate Fellows had similar professional goals to mine 

10 I felt that the Associate Fellows in my class were on a common career path. 
15 I questioned the motives of some of the other Associate Fellows for enrolling in the 

course. 
20 I felt that the Associate Fellows shared a common view of how the course would 

benefit us.  
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The final item in Section 1 of the instrument was an 

open-ended item. Participants were given the McMillan and 

Chavis (1986) definition of community and asked to respond 

to this definition. This item was worded: Using this 

definition, please indicate whether or not you believe the 

Associate Fellowship program fostered a sense of community 

and how/why. This item was included to gain the 

participants’ perspectives, given a standard definition of 

community, on how the program did or did not foster a sense 

of community.  

Section 2 of the instrument focused on the 

participants’ perceived level of comfort in using computers 

for instruction at the beginning of the program and at the 

end of the program including the usefulness of the 

technology skills workshop conducted at the first 

residential week session. Items 2.1 through 2.4 examined 

these aspects. Items 2.1, 2.3, and 2.4 were included to 

gain further perspective of participants’ perceived 

technology skills and comfort throughout the course. Item 

2.2, Please indicate how useful the computer lab session 

was for you at the first residential week in preparing you 

for the online portions of the course was included at the 

request of program directors.  
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Users’ skill and comfort in using computers in 

education may affect participants’ participation rates in 

online courses (Haag Granello & Wheaton, 2004). The 

response options for items 2.1 and 2.3 included four 

choices, Very Comfortable, Somewhat Comfortable, Not Very 

Comfortable, and Not at all Comfortable. The options for 

item 2.2 included four choices, Very Useful, Somewhat 

Useful, Not Very Useful, and Not at all Useful. A yes/no 

scale was used for item 2.4, Was the Associate Fellowship 

program the first online educational course in which you 

participated? If no, participants were asked to identify 

the number of online courses in which they previously 

participated in item 2.4a. 

The next item in Section 2 (Item 2.5) asked 

participants to rank themselves in terms of perception of 

learning as compared to other participants in their class. 

This item was included to further qualify sense of 

community and ascertain if a relationship exists between 

perceived learning and sense of community. A numbered line 

for each class was provided on the instrument. Participants 

were asked to select a specific point on the line for their 

class (1–42 for Class of 2002, 1–40 for Class of 2003, and 

1-36 for Class of 2004) that represented their perceived 
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learning in relationship to other members of their class. 

The anchor point of 1 represented The most learned of 

anyone else in my class and the anchor points of 42, 40, 

and 36 represented The least learned of anyone else in my 

class. All points between the anchor points on these 

continua were labeled. 

Item 2.6, Please describe how the Associate Fellowship 

changed your medical practice was included at the request 

of program directors.  

Summary of Instrument Development 
 

There is recent literature being published on the use 

of the Internet for research and the format and design of 

online surveys. There are several advantages to conducting 

research online such as reduced response time, lower cost, 

ease of data entry, flexibility and control over format, 

and social distance (Callahan, 2001; Daley, McDermoot, 

McCormack Brown, & Kittleson, 2003; Dillman, Tortoroa, & 

Bowker, 1999; Farmer, 1998; Haag Granello & Wheaton, 2004). 

However, there are also disadvantages such as privacy 

violations (Callahan, 2001), access and computer literacy 

issues (Haag Granello & Wheaton, 2004), and anonymity of 

responses and data security (Gunn, 2002). There is also 
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controversy as to the validity and accuracy of online 

instruments (Gosling, Vazire, Srivastava, & John, 2004).  

The nature of the program of study and the 

characteristics of participants substantiate the use of an 

online instrument for gathering data. Given this decision, 

the disadvantages of online data gathering will be 

addressed. There were no privacy violations for the 

participants in being recruited to the study. The 

participants in the program represent intact cohorts and 

are now all voluntary members of an alumni group sponsored 

by the program. Participants are accustomed to receiving 

communication from program administrators and other 

employees of the program. The participants’ email addresses 

are not publicized and therefore the recruitment message 

was forwarded to participants from program administrators, 

and not the author. Access and computer literacy issues 

were not a factor in this research. All participants in the 

study are graduates of a two-year online learning program 

and are quite skilled, and posses the appropriate 

technology, to access an online instrument. Additionally, 

participants are competent in the use of a username and 

password and accessing Web sites that require such 

authentication. Because of the nature of this research, 
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anonymity could not be honored while gathering data. 

Participants were informed of this fact prior to completing 

the online instrument and agreed to have their responses 

recorded by name for the purposes of scholarly research. 

Participants were also advised that the data gathered were 

kept on a secure password-protected server, accessible only 

to the author and program personnel. The final argument 

concerning the validity and accuracy of online instruments 

as compared to conventionally administered instruments 

(Krants & Dalal, 2000) is arguable. Other research 

indicates that online instruments produce equally valid and 

accurate data as conventionally administered instruments 

(Gosling, et al., 2004).  

Care was taken to design the online instrument to 

conform to Web-based usability conventions including page 

layout, color selection, font size and style, link 

indicators, ease in responding to items, and navigation 

(e.g. participants’ progression through the various Web 

pages in the specified and intended order). An experienced 

programmer and Web designer was employed to assist in the 

development of the instrument for online distribution and 

created the database in which participant responses would 

be stored. The online instrument was tested by several Web 
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designers and programmers, as well as lay colleagues on 

several computers utilizing a variety of platforms, 

software, and Internet browsers to ensure the instrument 

functioned appropriately, and accurately recorded the 

responses in the database.  

Derivation of General Research Hypotheses and Specific 

Hypotheses 

There is evidence that supports the proposition that 

participation is enhanced if participants in online courses 

feel a sense of community within the learning environment 

(Royal & Rossi, 1996). Based on the review of the 

literature regarding the importance of the social aspects 

of conventional educational environments, it is reasonable 

to postulate that a sense of community might influence 

participation in online continuing education programs as 

well.  However, there exists no standard definition for 

sense of community, and definitions of community are 

considered to be context specific (Brown, 2001; Rheingold, 

1993; Rovai, 2002; Tu & Corry, 2001).  

There are strategies specified in the literature that 

suggest the importance of building and sustaining a sense 

of community in online learning environments (Brown, 2001; 

Danchak, 2000; King, 2002; Robertson & Klotz, 2002). 
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However, there are no models to predict participation. 

Therefore, no conclusions can yet be drawn about possible 

design features that could be incorporated into online 

continuing education programs that would optimize 

participation. 

The research questions being examined are: Can 

participation be predicted from the sense of community 

participants feel in an online learning program? Is the 

instrument developed for the purposes of this research a 

valid and reliable assessment of sense of community?  

It is hypothesized that there is a positive relationship 

between sense of community felt by participants and amount 

of their participation in online learning programs. 

Further, it is recognized that participants in online 

learning programs differ on characteristics such as gender, 

and cohort. Therefore it is reasonable to examine if 

variations in results are evident based on these 

characteristics. Given these arguments, the following 

general research hypotheses are given.  

1. There is a positive relationship between participants’ 

feeling of a sense of community and the degree of 

participation in an online continuing education 

program. 
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2. The relationship between a sense of community and 

degree of participation is not modified by gender or 

cohort.  

Therefore, the objectives of this research are a) to 

conduct an exploratory factor analysis of the Sense of 

Community instrument with the target population to 

ascertain if items load on the anticipated five subscale 

factors, and b) to examine the correlation between sense of 

community scores of participants and participation scores 

in order to identify a probable model of prediction for 

participation. Secondary objectives of this research are a) 

to examine the correlation between comfort in using 

computers before and after completion of the program and 

participation scores, and b) to correlate sense of 

community scores of participants with self reported class 

ranking. These secondary analyses were conducted to 

ascertain whether participants’ comfort in using computers 

was a factor impacting participation in the program, and 

whether sense of community scores correlate with 

participants’ perception of learning in the course.  

The reliability of the instrument will be examined. The 

following specific research hypotheses regarding the 

reliability of the instrument are provided. 
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1. The internal consistency of the Sense of Community 

instrument will be greater than .7 (Pallant, 2005).  

2. The internal consistency of each subscale of the 

instrument will be greater than .7 (Pallant, 2005).  

The following specific research hypotheses are provided 

regarding the relationship between sense of community 

scores and participation scores. 

1. There will be a positive correlation of ρ = .3 or 

greater between overall participation score and sense 

of community score.  

2. There will be a positive correlation of ρ = .3 or 

greater between the interactive participation score 

and the sense of community score. 

3. There will be a positive correlation of ρ = .2 or 

greater between non-interactive participation score 

and sense of community score.  

The following specific research hypotheses are provided 

regarding the relationship between participation scores and 

comfort using computers before and after completion of the 

course. 

1. There will be no correlation between participation 

scores and comfort using computers before completion 

of the course 
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2. There will be no correlation between participation 

scores and comfort using computers after completion of 

the course. 

The following specific research hypotheses are provided 

regarding investigation of the relationship between sense 

of community scores and participants’ self-reported 

perception of learning (class rank) as compared to other 

participants in their cohort. 

1. There will be a negative correlation of ρ = .3 or 

stronger between sense of community scores and class 

rank. 

Variable List 
 

The following variable list was used for the study and 

includes the corresponding coding scheme. The dependent 

variables are: 

Participation (overall participation (opart), 

interactive participation (ipart), non-interactive 

participation (npart)) - all activity that participants 

exhibit on the program Web site. Since each cohort 

experienced a slightly different educational program, 

participation scores will be converted to z-scores before 

analyses.  
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The independent variables are: 

 Sense of Community – “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” (McMillan & 

Chavis, 1986). A six-point Likert scale was used on 29 

quantitative items on the instrument (1 = strongly 

disagree, 6 = strongly agree). Negatively worded items were 

reverse coded.  

Overall sense of community score - Responses were 

summed for all 29 items for each respondent, and an overall 

sense of community score obtained. Possible scores range 

from 29 to 174. 

 Subscale 1: Trust – Responses were summed for all six 

items in the subscale for each respondent, and a subscale 

score obtained. Possible scores range from 6 to 36. 

 Subscale 2: Mutual interdependence among members – 

Responses were summed for all seven items in the subscale 

for each respondent, and a subscale score obtained. 

Possible scores range from 7 to 42.  

 Subscale 3: Interactivity - Responses were summed for 

all seven items in the subscale for each respondent, and a 
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subscale score obtained. Possible scores range from 7 to 

42.  

Subscale 4: Shared values and beliefs - Responses were 

summed for all five items in the subscale for each 

respondent, and a subscale score obtained. Possible scores 

range from 5 to 30.  

 Subscale 5: Common expectations - Responses were summed 

for all four items in the subscale for each respondent, and 

a subscale score obtained. Possible scores range from 4 to 

24.  

 The following coding was used to distinguish 

demographic data and comfort level and learning data items 

located in Section 2 on the instrument. Open-ended items 

(sense of community definition and item 2.6) were not 

coded.  

 Gender: females = 0, males = 1 

 Class: 2002 = 02, 2003 = 03, 2004 = 04 

 Comfort level pre course: Very Comfortable = 4, 

Somewhat Comfortable = 3, Not Very Comfortable = 2, and Not 

at all Comfortable = 1 

 Usefulness of technology skills workshop: Very useful = 

4, Somewhat Useful = 3, Not Very Useful = 2, Not at all 

Useful = 1 
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 Comfort level post course: Very Comfortable = 4, 

Somewhat Comfortable = 3, Not Very Comfortable = 2, and Not 

at all Comfortable = 1 

 First online educational course: 1 = No, 2 = Yes If 

no, how many courses: 1 = 1, 2 = 2, 3 = 3, more than 3 = 4 

 Class rank 2002: 1 = 02-01 (indicating Class of 2002 

and most learned of anyone else in the class), 2 = 02-02, 

and so on through 42 = 02-42 (indicating Class of 2002 and 

least learned of anyone else in the class). 

 Class rank 2003: 1 = 03-01 (indicating Class of 2003 

and most learned of anyone else in the class), 2 = 03-02, 

and so on through 40 = 03-40 (indicating Class of 2003 and 

least learned of anyone else in the class). 

 Class rank 2004: 1 = 04-01 (indicating Class of 2004 

and most learned of anyone else in the class), 2 = 04-02, 

and so on through 36 = 04-36 (indicating Class of 2004 and 

least learned of anyone else in the class). 

Process for Data Collection 
 

Just prior to the graduation of the third cohort of 

participants in the program of study, the researcher 

requested permission from the program administrator to 

examine the data related to graduates’ participation in the 

course, to conduct an online questionnaire measuring their 
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perceived sense of community, and to prepare a dissertation 

on the findings. The program administrator granted 

permission to the author for access to the data for the 

purposes of scholarly research and dissertation 

composition. (Appendix A).  

 A Human Subjects Project Review Form (Appendix B) was 

submitted to the Human Subjects Committed and approval of 

the study from the Human Subjects Committee was obtained 

(Appendix C).   

Development of an instrument to measure participants’ 

feeling of a sense of community was completed following a 

review of the literature on sense of community (Appendix 

D). A detailed description of the development of the 

instrument including rationale for item selection, scale 

construction, and instrument design and administration, is 

included in the previous section. 

Participation scores were calculated for each 

participant in the study. Participation can be defined in 

many ways, but for the purposes of this dissertation, 

participation is broadly defined as all activity that 

participants exhibit on the program Web site.  

Participation data were gathered from the program Web 

logs for each of the participants. These data included a 
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variety of enumerations that were computed into three 

participation scores for each participant. A participation 

score was calculated from three perspectives; interactive 

participation, non-interactive participation, and overall 

(interactive and non-interactive combined) participation. 

Measuring participation by these three components allows 

analyses from all three of these perspectives, examining if 

sense of community scores correlate differently with the 

three participation scores.  

It was necessary to identify and categorize each 

activity within the curriculum as either interactive or 

non-interactive and to create a method for calculating a 

participation score for interactive participation, non-

interactive participation, and overall participation for 

each participant.  

Interactive participation is defined as all activities 

in which a participant engages with, communicates with, or 

shares information with another person in the course. The 

interactive participation score includes: 

• Number of interactive dialogue posts (includes module, 

water cooler, and special interest group (SIG) 

dialogues). 
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• Number of interactive posts to sharing, journal, or 

small group activities and exercises. 

Non-interactive participation is defined as all 

activities in which a participant completes assignments or 

reviews learning materials individually and without 

involvement from other participants or faculty of the 

course. The non-interactive participation score includes: 

• Time spent on the pages of the individual educational 

modules including reference and resource pages 

associated with the module. 

• Number of completed individual assignments, including 

short answer exercises, essay assignments, quizzes, 

and multiple choice questions. 

• Number of module feedback forms completed. 

It should be noted that attendance at the three 

residential week sessions that were held for each of the 

three classes was not calculated within the interactive 

score of each participant even though this activity could 

be considered interactive participation. For each of the 

cohorts, all participants attended all three residential 

week sessions and attended all sessions; thus incorporating 

a score for this activity is moot. 
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It should also be noted that recorded time spent online 

is not necessarily a completely accurate record of the 

actual time spent on pages for some participants. In some 

cases, participants accessed a page and spent what appeared 

to be an extensive amount of time on that one page. For 

these occurrences, it was assumed that the participant 

become distracted by a family member, work colleague, phone 

call, etc. and thus failed to continue the lesson. To 

assist in identifying these occurrences, program staff 

established a cut-off point of 15 minutes and suspended 

recording of time spent on the page past the 15 minute 

point. Therefore, if a participant spent more than 15 

minutes on any one given Web page, it was assumed that a 

distracting event had occurred and the recorded online time 

was suspended at that point10. The occurrence of this 

phenomenon may result in an inflation of participation 

scores for participants who exhibited this behavior; 

however, it is impossible to determine when the distracting 

event actually occurred within the 15 minute period, so no 

alternative time could be determined with confidence.  

                                                 
10Learning activities were designed in small segments and a reasonable 
time to read course materials or complete an activity contained on any 
one Web page in the program was assumed to entail well under 15 minutes 
of access time.  
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It should also be noted that participation scores 

reflect only the online activities in which participants 

engaged. Participants were sometimes required to read hard-

copy journal articles, visit complementary and alternative 

medicine practitioners, conduct inventories of health food 

or vitamin stores, or perform experiments with botanical 

samples. While these activities were included as part of 

the curriculum, participants were not required to track 

this time, and therefore it is impossible to ascertain the 

time spent on these activities. 

 Additionally, some participants may have interacted 

with other participants via personal email, phone 

conversations, or face-to-face meetings that were not 

considered an official part of the program. There was no 

way to track these interactions or include time or 

occurrences in the participation scores of participants. 

Therefore, only those activities that were completed online 

by participants were used to calculate participation 

scores.  

Participants were invited to participate in the study 

via an email message from program staff that was forwarded 

to all graduates from the author of this dissertation 

(Appendix E). In the email, participants were invited to 
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access a password protected Web site that was contained on 

a secure server. Participants were given the necessary 

login instructions to access the Sense of Community 

instrument (Appendix D). Once participants successfully 

logged onto the Web site, instructions for completing the 

instrument were provided (Appendix F) and participants were 

then directed to the subject’s disclaimer form (Appendix G) 

as suggested by the Human Subjects Committee. Participants 

agreed to the terms of the study by clicking on the 

sentence Please indicate your agreement by clicking here. 

Participants then proceeded to the online Sense of 

Community instrument (Appendix D). Participant responses to 

the instrument were collected in an Access®11 database and 

stored on a secure server.  

The initial round of collection of data from the online 

Sense of Community instrument yielded too few respondents 

for the planned analyses. Additional recruitment was 

desired. Permission was granted from the Human Subjects 

Committee to conducted additional recruitment of 

participants (Appendix H). Permission was also granted by 

the Director of Education of the program of study to 

                                                 
11 Microsoft Access® - a database program designed to store and sort 
data. 
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continue recruitment efforts (Appendix I). The online 

instrument was modified to a hard copy version of the 

instrument and was mailed, along with a cover letter, to 

non-respondents (Appendix J). Additionally, the author of 

this study attended the annual alumni reunion conference of 

program participants held in the program’s geographic 

location. At this conference, the author recruited 

additional participants in person.  

Statistical Analyses 
 

 Participants’ Web log participation data were provided 

in electronic form by personnel of the program of study. 

These data included all the components needed to calculate 

interactive participation scores and non-interactive scores 

for all participants. Descriptions of these components are 

provided in the previous section. These data were 

electronically transferred to an Excel®12 spreadsheet for 

calculation. Since each cohort of participants received a 

slightly different educational experience, participation 

data were standardized to compensate for these differences 

(Thorndike, 1997).  

                                                 
12 Microsoft Excel – a spreadsheet software program designed to organize 
and calculate data. 
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Participation data were provided for activities in the 

form of number of occurrences and time spent online. Data 

that were provided as number of occurrences were not 

modified. Data that were provided as time spent online were 

in the form of hours:minutes:seconds. These data were 

rounded to the nearest minute and then converted to total 

minutes. All data were transferred to SPSS 14®13 and 

standardized z scores were calculated for each activity. 

After standardized z scores were calculated on each of the 

interactive participation activities, the scores were 

summed and standardized z-scores were calculated on the 

summed scores. This standardized scored became the 

interactive participation score for each participant. This 

process was repeated for the non-interactive participation 

score. The standardized interactive participation score 

(ipart) and standardized non-interactive participation 

score (npart) were then summed and re-standardized. These 

re-standardized z scores became the overall participation 

scores (opart).  

Data from the Sense of Community instrument were 

electronically transferred from the Access® database to an 

                                                 
13 SPSS® - a statistical analysis software program designed to conduct 
statistical analyses on numerical data 
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Excel® spreadsheet for preliminary examination and analyses 

preparation. Scoring for the Sense of Community instrument 

is explained in the previous section. 

Responses were examined to identify errors or any 

missing data. One response was identified as having missing 

data. This participant had returned a hard copy of the 

instrument but did not complete one page of the instrument. 

This resulted in the participant failing to record a score 

on 16 of the 29 Likert scale items in Section 1 of the 

instrument. Because of the significant amount of missing 

data, this participant was removed from the dataset. There 

were no errors identified. 

  Remaining participants’ Sense of Community instrument 

scores were organized by cohort in the Excel® spreadsheet. 

Negatively worded items (items 1.3, 1.9, 1.15, 1.16, 1.17, 

1.19, 1.22, 1.24, 1.26, and 1.27) were reverse coded (6 = 

1, 5 = 2, 4 = 3, 3 = 4, 2 = 5, 1 = 6). Participants’ scores 

on all items in Section 1 were then summed. These scores 

became the sense of community score (soc) for each 

participant. 

All quantitative data in Section 1 of the instrument 

were electronically transferred from the Excel® spreadsheet 

to SPSS 14® for analysis. All subsequent statistical 
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analyses for this dissertation were preformed using SPSS 

14®. 

Frequencies on the independent variable, (soc), were 

examined to identify outliers, missing data, or to detect 

errors. Based on this examination, one respondent was 

removed from further analysis. It was determined that this 

participant had misinterpreted the scale and scored items 

in reverse order of her intent resulting in an extremely 

low soc score. This determination was made by a review of 

the participant’s responses to the open-ended items on the 

instrument. Two other potential outliers were identified, 

but upon review of the participants’ responses, it was 

determined that these were true scores and thus were not 

removed from the analyses. 

Frequencies on the dependent variables; overall 

participation score (opart), interactive participation 

score (ipart), and non-interactive participation score 

(npart), were examined to identify possible outliers, any 

additional missing data or detect any errors.  

An exploratory principal component analysis (PCA) was 

conducted on the soc scores. A PCA was chosen over factor 

analysis (FA) because no assumptions existed about an 

underlying causal model and the search for an underlying 
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structure was truly exploratory in nature for this research 

(Hatcher, 1994, and Mertler & Vannatta, 2002). Even though 

a PCA analysis was conducted, the term factor will be used 

for the remainder of this dissertation. It is noted by 

Pallant (2005) that the term “factor” and “component” are 

used interchangeably.  

All variables were included in the initial analysis. A 

varimax rotation was used and eigenvalues > 1 were 

established as criteria for factor extraction. Items that 

were identified as loading low on one or more factors were 

progressively removed from subsequent PCA analyses. The soc 

scores for each participant were adjusted based on the 

removal of items from the instrument. This adjusted score 

was noted and recorded as the adjsoc score for each 

participant. 

The number of factors to be extracted was determined. 

As noted by Stevens (1996) and Mertler & Vannatta (2002) 

factors are deemed reliable when a variety of rules are 

applied to research conditions. Specifically, they state 

that factors with four or more loadings above .60 in 

absolute value are reliable, regardless of sample size. An 

additional rule postulated by Stevens (1996) and Mertler & 

Vannatta (2002) is that any component with at least 3 
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loadings above .80 will be reliable. Therefore, subsequent 

PCA analyses were conducted in an attempt to satisfy these 

rules.  

Salient loadings were identified on each factor. 

Salient loading values were determined based on a 

calculation proposed by Stevens (1996). Using a two-tailed 

test at α = .01, he suggests doubling the critical value 

corresponding to n to determine the value for the 

significance of the loading. Based on the number of 

participants in this study, as described in Chapter 4, and 

using the calculation proposed by Stevens, the cut-off 

value of .662 was used to identify salient loadings on each 

factor.  

Subscale scores were calculated based on each of the 

factors for each participant. These subscales were noted 

and recorded in the dataset as mutual interdependence 

(mutint), common expectations (comexp), communicating for 

understanding (comunder), and trust (trust) for each 

participant. 

Frequency analyses were conducted on the sense of 

community (adjsoc) score, and each of the four subscale 

scores and no outliers were identified. 
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A reliability analysis on the sense of community 

(adjsoc) score and each of the subscale scores was 

conducted to check for internal consistency.  

Several independent samples t-tests were conducted to 

check for gender differences on the dependent variables 

(overall participation (opart), interactive participation 

(ipart), and non-interactive participation (npart)) and the 

independent variables (sense of community (adjsoc), mutual 

interdependence (mutint), common expectations (comexp), 

communicating for understanding (comunder), and trust 

(trust)). Tests were conducted at the .01 level to improve 

power and reduce the risk of a Type II error (Stevens, 

1996).  

A multivariate analysis of variance (MANOVA) test was 

conducted to check for Class differences among the three 

cohorts on the dependent variables (overall participation 

(opart), interactive participation (ipart), and non-

interactive participation (npart)) and the independent 

variables (sense of community (adjsoc), mutual 

interdependence (mutint), common expectations (comexp), 

communicating for understanding (comunder), and trust 

(trust)). The test was conducted at the .05 level.  
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Three regression analyses were conducted to determine 

if a model of prediction for the dependent variables could 

be identified from the independent variables. A decision 

was made to conduct standard regressions. According to 

Pallant (2005) and Mertler (2002) a standard regression 

analysis should be used when the researcher is interested 

in knowing how much variance on the dependent variable is 

explained by the combination of independent variables and 

when there are no theoretical grounds for determining the 

order in which the variables would be entered into the 

equation (sequential multiple regression). The first 

regression analysis was conducted with the overall 

participation (opart) score entered as the dependent 

variable and the 4 subscale scores, mutual interdependence 

(mutint), common expectations (comexp), communicating for 

understanding (comunder), and trust (trust), entered as the 

independent predictor variables. The second regression 

analysis was conducted with the interactive participation 

(ipart) score entered as the dependent variable and the 

four subscale scores, mutual interdependence (mutint), 

common expectations (comexp), communicating for 

understanding (comunder), and trust (trust), entered as the 

independent predictor variables. The third and final 
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regression analysis was conducted with the non-interactive 

participation (npart) score entered as the dependent 

variable and the four subscale scores, mutual 

interdependence (mutint), common expectations (comexp), 

communicating for understanding (comunder), and trust 

(trust), entered as the independent predictor variables. 

Results for all three regression analyses were examined 

for correlations between the independent variables and the 

dependent variable, multicollinearity, normality, 

linearity, homoscedasticity, and independence of residuals. 

Correlation analyses were conducted to examine the 

relationships between sense of community scores (treated as 

the independent variable) and participation scores (overall 

participation (opart), interactive participation (ipart), 

and non-interactive participation (npart)) (treated as the 

dependent variables). 

Correlation analyses were conducted to examine the 

relationships between the two quantitative items in Section 

2 of the instrument (comfort with computers before the 

program began (ComBefore), comfort with computers after the 

program ended (ComAfter), (treated as the independent 

variables)) and the three dependent variable scores 



  114  

(overall participation (opart), interactive participation 

(ipart), and non-interactive participation (npart)).  

Correlation analyses were also conducted to examine the 

relationship between sense of community score (adjsoc) 

(treated as the independent variable) and perception of 

learning as compared to other participants in the same 

class (classrank) as the dependent variable. All 

correlations were examined at the .05 alpha level.  

A descriptive analysis was conducted to examine the 

number of participants who have previously completed an 

online educational course and if so, how many courses had 

been previously completed. 

Responses to the open-ended item in Section 1, Using 

this definition, please indicate whether or not you believe 

the Associate Fellowship program fostered a sense of 

community and how/why were examined to identify themes and 

common terms used.  

Analyses were not conducted on two of the items on the 

instrument. Item 2.2, Please indicate how useful the 

computer lab session was for you at the first residential 

week in preparing you for the online portions of the 

course, and Item 2.6, Please describe how the Associate 

Fellowship changed your medical practice, were not 
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analyzed. These two items were included on the instrument 

at the request of program directors and data gathered on 

these responses were forwarded to those individuals without 

analyses.  

Assumptions 
 

Several assumptions underlie this research. Although it 

has been reported that the term community elicits a very 

strong response in people because it has historical and 

metaphorical meaning for most (Spitzberg & Thorndike, 

1992), it is unreasonable to assume that the participants 

in this study define it in the same way. It is assumed then 

that the participants in this study completed the 

instrument based on their perception of what sense of 

community is to them and how it is defined. An additional 

assumption of this study is that participants in the 

program of study are representative of participants of 

other online learning programs that purposefully create and 

incorporate strategies for creating a sense of community in 

the course. And because of the participants’ previous 

experience with the online program, an additional 

assumption is that participants had relatively little 

difficulty in completing the online instrument. It is 

assumed they understood the instructions for completing the 
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instrument, they were honest in their responses, and their 

responses were free of data entry error.  

Summary 
 

This chapter presented the methodology used in 

developing and administering a sense of community 

instrument and the correlation of that instrument to 

participation scores of participants in the study. This 

chapter included a description of the participants and 

program of study, and the process of gathering data 

including the specific development of the instrument in an 

online format, and the delineation of five subscales to the 

sense of community instrument. The research hypotheses were 

explained, the variable list provided, and the process for 

data collection described. The statistical analyses of data 

were itemized and the underlying assumptions of the study 

presented.  
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Chapter 4: RESULTS 

The results of statistical analyses conducted using 

Excel® and SPSS 14® will be presented in this chapter. These 

analyses present findings relative to the hypotheses 

presented in Chapter 3. Results from the recruitment 

process will be presented as well as descriptive statistics 

on the sense of community instrument score (adjsoc) and 

each of the participation scores (overall participation 

(opart), interactive participation (ipart), and non-

interactive participation (npart)). The results from the 

principal components analysis on the sense of community 

instrument will be presented and factor extraction methods 

will be described and substantiated. The results of 

subsequent analyses, including t-tests and MANOVA analyses 

to test for gender and class differences, regression 

analyses to support the proposed development of a model of 

prediction for participation, and correlation analyses 

examining relationships between participation scores and 

comfort using computers, and participation scores and 

participants’ perception of participants’ learning relative 

to other participants, will be presented. Examination of 

the open-ended responses indicating any themes or common 

terms will be explained and presented. 
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Recruitment Process Results 
 

A total of 118 participants were invited to participate 

in this study and represented the entire population being 

examined. Participants were initially recruited to 

participate in this study via an email message (Appendix 

E), yet follow-up recruitment strategies were necessary 

based on a low initial return rate. Recruitment began on 

June 9, 2005 and concluded October 19, 2005. A thorough 

explanation of the recruitment process was included in 

Chapter 3.  

Participants were invited to complete an online 

instrument measuring the sense of community they felt while 

enrolled in the program of study (Appendix D). The total 

number of respondents who initially completed the online 

instrument was 44. Subsequent recruitment efforts included 

mailing a hard copy version of the instrument to non-

respondents (Appendix J), and the author’s attendance at 

the program of study’s annual reunion conference to recruit 

additional participants in person. A total of 18 responses 

were received via mail and eight responses were received in 

person at the conference. The author of this dissertation 

transferred the hard-copy responses to the Access® database 

using the online instrument. In all, a total of 70 
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responses were received, representing a 59% return rate. As 

explained in Chapter 3, two participants were removed from 

the data set before statistical analyses were conducted. 

Sixty-eight respondents represent a 58% return rate. 

Graphical representation of the data regarding methods of 

submission by class and by gender is provided in Figures 3, 

4, 5, and 6 below. 

Figure 3: Sense of Community Instrument Submissions by 
Gender 
 

 

Sense of Community Instrument 
Submissions by Gender

Males, 
n = 27, (39%)

Females, 

n = 43, (61%) 
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Figure 4: Sense of Community Instrument Submissions by 
Class 

 

Sense of Community Instrument Submissions 
by Class

2003 Class 
n = 23, (33%)

2002 Class 
n = 28, (40%)

2004 Class 
n = 19, (27%)
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Figure 5: Sense of Community Instrument Submissions by 
Method 
 

 

Sense of Community Instrument Submissions 
by Method

Number 
Submitted 
Online, 

n = 44, (63%)

Number 
Submitted 
by Mail, 

n = 18, (26%)

Number 
Submitted 
in Person, 
n = 8, (11%) 
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Figure 6: Sense of Community Instrument Submissions by 
Class by Method 
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Descriptive Statistics 
 

Descriptive statistics were obtained on sense of 

community instrument scores (adjsoc) and each of the 

participation scores (overall participation (opart), 

interactive participation (ipart), and non-interactive 

participation (npart)). Graphical representation of these 

data are provided in Figures 7, 8, 9, and 10.  
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Figure 7: Descriptive Statistics for Sense of Community 
(adjsoc) scores  
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Figure 8: Descriptive Statistics for Overall Participation 

Score (opart) 
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Figure 9: Descriptive Statistics for Interactive 
Participation Score (ipart) 
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Figure 10: Descriptive Statistics for Non-interactive 
Participation Score (npart) 
 

 

Principal Components Analysis 
 

The decision was made to use principal components 

analyses rather than factor analysis. All variables were 

included in the initial PCA of the Sense of Community 

instrument. An initial check of reliability, measure of 

sampling adequacy, and Bartlett’s Test of Sphericity were 

conducted to ascertain the factorability of data and 
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reliability of the instrument before any adjustments to the 

instrument were made. Based on these analyses, the decision 

was made to proceed with the PCA. 

An orthogonal (varimax) rotation was used. Orthogonal 

rotation results in factors that are uncorrelated with one 

another and minimizes the number of variables that have 

high loadings on each factor (Pallant, 2005). Since the 

goal of this principal components analysis is to determine 

the fewest number of factors that are uncorrelated, it is 

reasonable to use an orthogonal rotation (varimax being the 

most common orthogonal rotation used) (Mertler & Vannatta, 

2002).  

Eigenvalues > 1 was entered into the SPSS 14® analyses 

as criteria for the number of factors retained. Initial 

observation of output data revealed that eight items did 

not load sufficiently on any one factor or loaded at very 

low levels across more than one factor, and therefore were 

removed from further analyses. These items, presented in 

Table 7 below, were removed from subsequent PCA analyses.  
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Table 7: Items Removed from Principal Components Analysis 
 
Item 
Number 

 
Item 

1.1   I felt that the Associate Fellows cared about each other. 
1.2   I felt that the other Associate Fellows helped me learn. 
1.4   I felt a sense of connection to the other Associate Fellows. 
1.7   I felt that the Associate Fellowship was like a happy family. 
1.9   I felt I had very little in common with the other Associate Fellows. 
1.12   I felt that the other Associate Fellows depended on me. 
1.15   I questioned the motives of some of the other Associate Fellows for 

enrolling in the course. 
1.29   I felt that the residential weeks enhanced the course. 
 

After removal of these eight items, a test of 

reliability of the instrument was again conducted to 

determine internal consistency. The reliability coefficient 

(Cronbach’s alpha) was .89 indicating an acceptable level 

of reliability for the instrument after removal of the 

eight items. As noted by Hatcher (1994), a reliability 

coefficient in the social sciences above .70 is deemed 

adequate. 

The factorability of the remaining data was checked 

using Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 

Barlett’s Test of Sphericity was conducted because of the 

small sample size. The measure of sampling adequacy was 

.825 which is well above the minimum value of .6 as 

outlined by Tabachnick & Fidell (1996) and Pallant (2005). 

The Bartlett’s Test of Sphericity was significant at the ρ 
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<.05 level. Output data on KMO and Barlett’s Test from SPSS 

14® is given in Table 8 below. 

Table 8: KMO and Bartlett's Test 
 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .825

Bartlett's 
Test of 
Sphericity 

Approx. Chi-Square 892.319

  df 210
  Sig. .000
 

Based on the results of the test for reliability, 

measure of sampling adequacy and Bartlett’s Test of 

Sphericity, a final PCA was conducted and criterion 

observed to achieve the most parsimonious model to 

determine which factors to retain, and thus interpret. As 

noted by Mertler & Vannatta (2002) and Hatcher (1994), the 

principal of parsimony is an important goal in determining 

the least complicated model that makes the fewest causal 

assumptions. The criterion enlisted included examination of 

eigenvalues (Kaiser’s rule), observation of the scree plot, 

and examination of the total variance percentage (Hatcher, 

1994, Mertler & Vannatta, 2002, and Pallant, 2005).  

An examination of the output from the analysis revealed 

the existence of four factors. These four factors had 

eigenvalues >1 and accounted for over 65% of the total 
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variance. Examination of the scree plot did not support the 

view that four factors be retained. However when other 

factor extraction analyses were conducted (1, 2, 3, 5, & 

6), adequate interpretations of factors could not be made. 

The scree plot output from the analysis is presented as 

Figure 11 below. 

Figure 11: Scree Plot – SPSS® PCA analysis 

 
  
  

Examination of the rotated component matrix showed the 

strength of loadings of the variables on the factors. The 

component matrix from the output analysis is presented as 

Figure 9 below. 
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Table 9: Rotated Component Matrix – SPSS® PCA analysis 
  
Rotated Component Matrix(a) 
 
  Component 
  1 2 3 4 
S1Q3 .587 .115 .213 .291
S1Q5 .146 .660 .098 .463
S1Q6 .211 .200 .074 .842
S1Q8 .665 .424 .111 .237
S1Q10 .274 .858 .178 -.105
S1Q11 .118 .220 .137 .790
S1Q13 .760 .170 .236 .037
S1Q14 .501 .244 .645 .194
S1Q16 .257 -.051 .329 .737
S1Q17 .435 .072 .678 .122
S1Q18 .188 .150 .805 .167
S1Q19 .055 .097 .807 .114
S1Q20 .077 .699 .071 .339
S1Q21 .682 .292 .226 .252
S1Q22 .628 .036 .302 .221
S1Q23 .726 .373 .021 -.014
S1Q24 .547 .026 .102 .120
S1Q25 .716 .110 .126 .285
S1Q26 .755 .117 .168 .110
S1Q27 .679 .103 .053 -.026
S1Q28 .261 .842 .137 .071
Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization. 
a  Rotation converged in 6 iterations. 
 
 

A decision was made to interpret loadings at the level 

of .662 or above. This decision was made because of the 

relatively low N associated with this study (68) and the 

criterion outlined by Stevens (1996) and explained in 

detail in Chapter 3. There were five items that failed to 

meet the criteria of a .662 loading on any factor. (Items 
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showing loadings below .662 are highlighted on the matrix 

in Figure 9.) Therefore, these loadings were not used to 

interpret the factors. However, loadings above .6 were 

maintained to suggest the reliability of factors. As noted 

by Stevens (1996) and Mertler & Vannatta (2002), factors 

are deemed reliable when a variety of rules are applied. 

Specifically, they state that factors with four or more 

loadings above .60 in absolute value are reliable, 

regardless of sample size. An additional rule postulated by 

Stevens (1996) and Mertler & Vannatta (2002) is that any 

component with at least three loadings above .80 will be 

reliable. As such, factors 1, 2, and 3 satisfy the .6 

criterion and can be deemed reliable. Factor 4 includes 

three items at .6 or above.  

The factors were interpreted based on those items 

loading at .622 and above. The four factors were then named 

mutual interdependence (mutinter), common expectations 

(comexp), communicating for understanding (comunder), and 

trust (trust). 

Reliability testing was conducted on the four subscales 

of the instrument. The following results were evident. The 

coefficient alpha for mutual interdependence (mutint) was 

.86, the coefficient alpha for common expectations (comexp) 
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was .81, the coefficient alpha for communicating for 

understanding (comunder) was .70, and the coefficient alpha 

for trust (trust) was .77.  

The results of the principal components analysis and 

reliability testing indicate that the adjusted instrument 

is a reliable instrument for assessing the sense of 

community participants felt while enrolled in the program 

of study. 

t-test Analyses 
 

Independent samples t-tests were conducted to compare 

scores of male and female respondents regardless of cohort 

designation. Eight separate t-tests were conducted using 

overall participation (opart), interactive participation 

(ipart), non-interactive participation (npart), sense of 

community (adjsoc), mutual interdependence (mutint), common 

expectations (comexp), communicating for understanding 

(comunder), and trust (trust) as the dependent variable. 

The general assumptions justifying the use of t-tests 

to compare gender groups were reviewed. The dependent 

variables (overall participation (opart), interactive 

participation (ipart), non-interactive participation 

(npart), sense of community (adjsoc), mutual 

interdependence (mutint), common expectations (comexp), 
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communicating for understanding (comunder), and trust 

(trust)) were measured using a continuous scale. The 

general assumption of random sampling did not apply to this 

study because the entire population was recruited for the 

study. All observations in the data set were independent. 

The general assumption of normal distribution was also 

honored. Homogeneity of variance was honored for the t-

tests conducted on non-interactive participation (npart), 

sense of community (adjsoc), mutual interdependence 

(mutint), common expectations (comexp), communicating for 

understanding (comunder), and trust (trust) as the 

dependent variable, but was violated on the t-tests 

conducted with overall participation (opart) and 

interactive participation (ipart) as the dependent 

variable. However, as noted by Pallant (2005), SPSS 14® 

compensates for this violation and provides an alternative 

value to interpret when equal variances are not assumed. 

This alternative value was used to interpret significance 

on the t-tests for overall participation (opart) and 

interactive participation (ipart) as the dependent 

variable. 

As noted in Chapter 3, when data from smaller group 

sizes (i.e. < 100) are being examined, it may be prudent to 
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adjust the alpha level on each of the t-test analyses to 

increase the power of the tests (Stevens, 1996). Therefore, 

the alpha level was adjusted to .01 in SPSS® before the t-

test analyses were conducted. None of the eight t-test 

analyses conducted showed statistical significance at the 

.01 level. 

Multivariate Analyses of Variance 

Between groups multivariate analysis of variance 

(MANOVA) was conducted to compare the three separate 

cohorts of participants in the study. This analysis was 

conducted to determine if differences existed among scores 

of each of the three cohorts. Class was used as the 

independent variable in the analysis and included three 

levels (Class of 2002, Class of 2003, and Class of 2004). 

Participation scores (overall participation (opart), 

interactive participation (ipart), non-interactive 

participation (npart)) and adjusted sense of community 

scores (adjsoc), mutual interdependence (mutint), common 

expectations (comexp), communicating for understanding 

(comunder), and trust (trust)) were entered as the 

dependent variables.  

All general assumptions, as noted in the previous 

section on t-test analyses, were reviewed prior to 
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conducting the MANOVA analysis. The dependent variables 

(overall participation (opart), interactive participation 

(ipart), non-interactive participation (npart), sense of 

community (adjsoc), mutual interdependence (mutint), common 

expectations (comexp), communicating for understanding 

(comunder), and trust (trust)) were measured using a 

continuous scale. The general assumption of random sampling 

did not apply to this study because the entire population 

was recruited for the study. All observations in the data 

set were independent. The general assumption of normal 

distribution was also honored. Homogeneity of variance was 

honored for all variables with the exception of 

communicating for understanding (comunder). Therefore, as 

suggested by Pallant (2005) and Tabachnick and Fidell 

(1996), a separate univariate analysis was conducted at the 

.25 level on the variable communicating for understanding 

(comunder) to determine significance for that variable.  

As noted in Chapter 3, the MANOVA was conducted at the 

.05 alpha level. The MANOVA analysis showed no statistical 

significance at the .05 level. Additionally, the separate 

univariate analysis at the .25 level on the variable 

communicating for understanding (comunder) was conducted 

because of the violation of Levene’s test for homogeneity 
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of variance (Pallant, 2005; Tabachnick and Fidell, 1996).  

This univariate analysis revealed no significance. 

Regression Analyses 
 

Three regression analyses were conducted to determine 

if a model of prediction for the dependent variable could 

be identified from the independent variables. A decision 

was made to conduct standard regressions. Justification for 

this decision is provided in Chapter 3.  

Assumptions of multiple regression were reviewed prior 

to analyses. Because generalizability is a key 

consideration in regression analyses, and this study 

consisted of a relatively low number of respondents, it was 

necessary to utilize empirical guidelines for determining 

number of cases required for continuing with multiple 

regression analyses. Stevens (1996) recommends that for 

social science research fifteen subjects per predictor are 

needed. The PCA conducted on the Sense of Community 

instrument produced four factors. Using Stevens 

recommendation, it was determined that 60 subjects were 

needed to conduct multiple regression analysis. Since there 

were 68 respondents for this study, the author of this 

dissertation proceeded with multiple regression analyses.  
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Other assumptions, including a check for outliers and 

examination of multicollinearity, normality, linearity, 

homoscedasticity, and independence of residuals results 

were reviewed for each of the three regression analyses 

that were conducted. 

The first regression analysis was conducted with the 

overall participation (opart) score entered as the 

dependent variable and the four subscale scores, mutual 

interdependence (mutint), common expectations (comexp), 

communicating for understanding (comunder), and trust 

(trust), entered as the independent predictor variables.  

Output was examined and interpreted, beginning with a 

check of the assumptions. Examination of the collinearity 

diagnostics indicated no problems with multicollinearity 

with this analysis. As noted by Pallant (2005), tolerance 

levels above .10 and VIF levels below 10 are appropriate 

cut-off points for examining the existence of 

multicollinearity. For this analysis, tolerance results 

were well above .10 on all four predictor variables, and 

VIF results were well below 10 on all four predictor 

variables. Therefore the decision was made to retain all 

the independent variables in the model.  
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The output of the analysis produced points lying in a 

reasonably straight diagonal line from the bottom left to 

the top right on the normal probability plot, indicating no 

major deviations from normality. Examination of the 

residuals scatterplot produced points roughly distributed 

in a rectangular pattern and concentrated in the center 

along the 0 axes, thus indicating independence of 

residuals.  

Examination of the residuals scatterplot for outliers 

produced only one case with a standardized residual more 

than 3.3 or less than -3.3. According to Tabachnick and 

Fidell (1996), it is not necessary to take any action if 

only a few outliers are detected. Therefore, the score was 

retained in the analysis. 

The remaining data were evaluated to determine if a 

model of prediction could be interpreted from this 

analysis. The model summary produced an R2 value of .092 and 

an adjusted R2 value of .034, indicating, respectively, 9% 

and 3% variance explained. The adjusted R2 value was 

examined because of the small number of respondents in this 

study (Tabachnick and Fidell, 1996). Examination of the 

coefficients indicated no significance on any of the 

predictor variables. 
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The second regression analysis was conducted with the 

interactive participation (ipart) score entered as the 

dependent variable and the four subscale scores, mutual 

interdependence (mutint), common expectations (comexp), 

communicating for understanding (comunder), and trust 

(trust), entered as the independent predictor variables.  

Output was examined and interpreted, beginning with a 

check of the assumptions. Examination of the collinearity 

diagnostics indicated no problems with multicollinearity 

with this analysis. As noted by Pallant (2005), tolerance 

levels above .10 and VIF levels below 10 are appropriate 

cut-off points for examining the existence of 

multicollinearity. For this analysis, tolerance results 

were well above .10 on all four predictor variables, and 

VIF results were well below 10 on all four predictor 

variables. Therefore the decision was made to retain all 

the independent variables in the model.  

The output of the analysis produced points lying in a 

reasonably straight diagonal line from the bottom left to 

the top right on the normal probability plot, indicating no 

major deviations from normality. Examination of the 

residuals scatterplot produced points distributed in a 
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rectangular pattern and concentrated in the center along 

the 0 axes, thus indicating independence of residuals.  

Examination of the residuals scatterplot for outliers 

produced only one case with a standardized residual more 

than 3.3 or less than -3.3. According to Tabachnick and 

Fidell (1996), it is not necessary to take any action if 

only a few outliers are detected. Therefore, the score was 

retained in the analysis. 

The remaining data were evaluated to determine if a 

model of prediction could be interpreted from this 

analysis. The model summary produced an R2 value of .119 and 

an adjusted R2 value of .063, indicating, respectively, 12% 

and 6% variance explained. The adjusted R2 value was 

examined because of the small number of respondents in this 

study (Tabachnick and Fidell, 1996).  

Examination of the coefficients indicated significance 

on the predictor variable communicating for understanding 

(comunder). No significant findings were evident on the 

other three predictor variables. 

The third and final regression analysis was conducted 

with the non-interactive participation (npart) score 

entered as the dependent variable and the four subscale 

scores, mutual interdependence (mutint), common 
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expectations (comexp), communicating for understanding 

(comunder), and trust (trust), entered as the independent 

predictor variables.  

Output was examined and interpreted, beginning with a 

check of the assumptions. Examination of the collinearity 

diagnostics indicated no problems with multicollinearity 

with this analysis. Tolerance levels above .10 and VIF 

levels below 10 are appropriate cut-off points for 

examining the existence of multicollinearity (Pallant, 

2005). For this analysis, tolerance results were well above 

.10 on all four predictor variables, and VIF results were 

well below 10 on all four predictor variables. Therefore 

the decision was made to retain all the independent 

variables in the model.  

The output of the analysis produced points lying in a 

reasonably straight diagonal line from the bottom left to 

the top right on the normal probability plot, indicating no 

major deviations from normality. Examination of the 

residuals scatterplot produced points distributed in a 

rectangular pattern and concentrated in the center along 

the 0 axes, thus indicating independence of residuals.  

Examination of the residuals scatterplot for outliers 

produced only two cases with a standardized residual more 
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than 3.3 or less than -3.3 so no action was taken 

(Tabachnick and Fidell, 1996). Therefore, the score was 

retained in the analysis. 

The remaining data were evaluated to determine if a 

model of prediction could be interpreted from this 

analysis. The model summary produced an R2 value of .067 and 

an adjusted R2 value of .007, indicating, respectively, 6% 

and less than 1% variance explained. The adjusted R2 value 

was examined because of the small number of respondents in 

this study (Tabachnick and Fidell, 1996). Examination of 

the coefficients indicated no significance on any of the 

predictor variables. 

Correlations 
 

Correlation analyses were conducted to examine the 

relationships between sense of community scores (adjsoc) 

(treated as the independent variable) and participation 

scores (overall participation (opart), interactive 

participation (ipart), and non-interactive participation 

(npart)) (treated as the dependent variables).  

Correlation analyses were conducted to examine the 

strength and direction of the relationships between the two 

quantitative items in Section 2 of the instrument (comfort 

with computers before the program began (combefore), and 
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comfort with computers after the program ended (comafter), 

(both treated as the independent variable)) and the three 

dependent variable scores (overall participation (opart), 

interactive participation (ipart), and non-interactive 

participation (npart)). Additionally, correlation analyses 

were conducted to examine the relationship between sense of 

community score (adjsoc) (treated as the independent 

variable) and perception of learning as compared to other 

participants in the same cohort (classrank) as the 

dependent variable.  

All correlations were investigated using the Pearson 

product-moment correlation coefficient and examined at the 

.05 alpha level. A one-tailed test of significance was used 

because specific prediction about the direction of the 

relationship was hypothesized for all analyses. Examination 

of the scatterplots was conducted to ensure that the 

assumptions of linearity and homoscedasticity were not 

violated. The correlations conducted are presented in Table 

10 below.
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Table 10: Correlations Conducted 

Independent Variable Dependent Variable

adjsoc opart* 

adjsoc ipart* 

adjsoc npart 

comBefore opart 

comBefore ipart 

comBefore npart 

ComAfter opart 

comAfter ipart 

comAfter npart 

class rank adjsoc* 

 
* - statistically significant 

 
The relationship between sense of community (adjsoc) 

and non-interactive participation (npart) shows no 

significant correlation. However, the correlation between 

sense of community (adjsoc) and overall participation 

(opart) was significant at the .05 level (r =.203, N = 68, 

• <.048). The relationship between sense of community 

(adjsoc) and interactive participation (ipart) was also 

significant at the .05 level (r = .240, N = 68, • < .024).  
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The relationships between comfort before the program 

(combefore) and overall participation (opart), interactive 

participation (ipart), and non-interactive participation 

(npart) showed no significant correlation. Additionally, 

the relationship between comfort after the program 

(comafter) and overall participation (opart), interactive 

participation (ipart), and non-interactive participation 

(npart) showed no significant correlation. 

The relationship between class rank and sense of 

community (adjsoc) was significant at the .05 level (r = -

.326, N = 68, • < .003). 

Other Analyses 
 

Examination of the data indicating how many 

participants completed an online course prior to 

participating in the program of study was conducted. Seven 

of the 68 participants (10%) reported having completed at 

least one online education course prior to completing the 

program of study course. 

Responses to the open-ended item in Section 1, Using 

this definition, please indicate whether or not you believe 

the Associate Fellowship program fostered a sense of 

community and how/why, were examined. Every respondent 

indicated the program of study, had, according to the 
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definition of sense of community provided on the 

instrument, fostered a sense of community. Several themes 

were discovered among the participants’ responses.  

The two most frequently mentioned themes were the 

residential week sessions, and the online threaded 

dialogues. Participants indicated that the residential 

weeks were a “key” component, and “critical” to the 

creation of a sense of community. For example, one 

participant noted, “the residential weeks were the “glue” 

that held things together.” Another participant noted, “I 

believe the residential weeks were key in fostering this 

sense of community.”   

The online threaded dialogues also emerged as a common 

theme among the responses to this item. Many participants 

noted that the dialogues provided them with a way of 

communicating on a more intimate level with fellow 

classmates. For example, one participant noted “The 

threaded dialogues provided a synergistic and energetic 

learning community.”   

There were several other themes that emerged from the 

participants’ responses to this open-ended item. A feeling 

of belonging was noted several times and was qualified with 

such terms as “connection”, “bonded”, “sense of family”, 
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“lifelong friends” and “caring”. One participant noted “It 

blessed me with life-long, faithful friends.” Another 

participant replied “It was like finding the lost family.” 

Another evident theme was shared values and beliefs. Terms 

such as “common goals”, “similar attitudes”, and “like-

minded individuals” were used when describing relationships 

with other participants in the course. For example, one 

participant noted “Common goals were sensed, openly shared, 

affirmed and reinforced by the cohesion of the class.” 

Finally, mention of an environment of understanding and 

support was noted several times in describing the sense of 

community created by the program of study. Examples of 

comments include “There was no competition in this group”, 

“We were each other’s teachers, in both content, emotional 

support, and clinical issues”, and “The level of 

understanding, love, support, and fun is just 

immeasurable.”   

Summary 
 

Results from the analyses conducted for this study 

produced, after adjustment, a reliable instrument for 

measuring sense of community felt by participants in an 

online continuing education program. The t-tests revealed 

no gender differences in overall adjusted sense of 
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community or sub-scales scores, or on participation scores. 

MANOVA analysis found no cohort differences on adjusted 

sense of community scores or participation scores. 

Regression analyses were conducted on the three 

participation scores (overall participation (opart), 

interactive participation (ipart), and non-interactive 

participation (npart)) using the four factors extracted 

from the principal components analyses as predictor 

variables. One significant finding was detected among these 

analyses, that communicating for understanding (comunder) 

predicted interactive participation (ipart). 

Several correlations, as described in the Correlations 

Conducted Table 10 were conducted to examine the 

relationship between several pairs of variables. 

Significant correlation coefficients were found between 

adjusted sense of community score (adjsoc) and overall 

participation score (opart) and between adjusted sense of 

community score (adjsoc) and interactive participation 

score (ipart). Additionally, significance was detected 

between class rank (classrank) and adjusted sense of 

community score (adjsoc). Further interpretation, 

discussion, and conclusions regarding these data are 

presented in Chapter 5. 
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Chapter 5: SUMMARY, CONCLUSIONS AND IMPLICATIONS 

This chapter will summarize the information presented 

in the previous chapters of this dissertation. The specific 

hypotheses will be reviewed and limitations of the study 

will be discussed. Finally, conclusions of the study will 

be presented and implications for practice and future 

research will be provided. 

Summary of the Study 
 

Online learning methods have become a pervasive force 

in all levels of education and across all disciplines 

around the world (Howland & Moore, 2002). Particularly 

noteworthy is the prevalence of online learning programs in 

continuing and professional education because many 

participants in these programs, who are often working full 

time and managing other responsibilities, find it more 

convenient to participate in online learning environments 

than in conventional classroom settings to complete their 

studies (Brown, 2001).  

While the convenience of online learning programs is an 

important factor in reaching participants seeking 

continuing and professional education, active participation 

(engagement) in these programs varies greatly, and further, 

many online programs report much lower persistence rates 
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than conventional classroom settings (Carr, 2000; Dille & 

Mezack, 1991). Many of these programs do not prioritize the 

social aspects of learning as important factors in the 

design process, and do not emphasize reciprocal interaction 

among participants and faculty. Most developers of online 

learning programs overlook the social aspects of learning 

when designing programs, citing access, convenience, and 

availability issues as more important factors for adult 

students enrolled in these programs (Seehusen, 2000).  

According to social learning theory, learning is 

contextual. Social learning theorists postulate that 

interaction of the person with the social environment 

influences learning and engagement (Bruner, 1996; Dewey, 

1916; Vygotsky, 1978). Most conventional education settings 

inherently contain social components because the 

participants are in the same physical location at the same 

time. This is not true with online learning environments, 

so social interaction must be facilitated in alternative 

ways. Social interaction contributes to a sense of 

community with other participants in the learning 

environment, and according to Knowles (1975) and Lewin 

(1939) the absence of a sense of community among 
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participants has an impact on their participation in the 

course. 

The first step in ascertaining if social interaction, 

and thus sense of community, is a contributing factor in 

participants’ level of participation in an online 

continuing professional education program, is to measure 

participants’ feeling of a sense of community. In order to 

do this, an instrument must be administered that adequately 

measures a sense of community including identifiable 

subscale measures contributing to an overall sense of 

community. The assessment of a sense of community is 

hampered by the lack of available instruments which measure 

this construct, revealing a need for development of an 

instrument. Scores from such an instrument could then be 

compared to participation rates of participants as measured 

by Web log data recorded in program databases, and 

conclusions drawn about possible models of prediction for 

participation in online learning programs. 

Statement of the Problem 
 

Development of educational material for presentation in 

online learning environments is a relatively new concept, 

yet the popularity of such programs has grown and the 
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occurrences of online continuing professional education 

programs have increased rapidly over the past decade.  

The rapid growth of this method of instruction has 

hindered the conduct of research to examine the 

effectiveness of such delivery methods, including a lack of 

research on influences on participation in online programs 

(Garrison, 2000). While there may be many factors that 

contribute to lower participation levels, it could be 

hypothesized, supported by social learning theory and other 

evidence, that the sense of community that is felt by the 

participants enrolled in these courses may be in part, 

predictive of the level of participation participants 

demonstrate. However, there is not sufficient research that 

supports such hypotheses, and no models have been found 

that might be used to predict participation as it relates 

to sense of community. 

Review of the Procedures 
 

The first step in administering an instrument to 

measure sense of community felt in an online continuing 

professional education program was to review the literature 

and ascertain if existing instruments used to measure 

various social aspects of educational settings were 

appropriate for measuring sense of community for the 
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purposes of this research. A review of the literature 

located one instrument (Classroom Community Scale) that had 

been developed to measure a sense of community in 

educational settings; however the instrument was comprised 

of only two factors; connectedness and learning (Rovai, 

2002). Although this instrument advanced the research into 

sense of community in online education environments, it did 

not address trust, mutual interdependence among members, 

interactivity, shared values and beliefs, and common 

expectations, as postulated by Bellah, Madsen, Sullivan, 

Swidler, & Tipton (1985), Rovai (2002), and Shaffer & 

Anundsen (1993) as being the five basic factors comprising 

sense of community. No other instruments to measure sense 

of community in educational settings were found in a review 

of the literature.  

Since the literature review produced no existing 

instrument that could measure sense of community for the 

purposes of this study, an instrument was designed to 

measure overall sense of community as well as the five 

subscales postulated by Bellah, Madsen, Sullivan, Swidler, 

& Tipton (1985), Rovai (2002), and Shaffer & Anundsen 

(1993). The intent was to produce a reliable instrument 

whose scores could be correlated with participation scores, 
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as calculated from the Web logs and program databases to 

determine if a model of prediction for participation could 

be ascertained. 

An effort was made to construct items for each of the 

five subscales that included all potentially relevant 

content needed to adequately define the subscale construct. 

Once constructed, the instrument was reviewed for clarity, 

wording, format, and overall design among professionals 

astute in instrument and scale development, instructional 

technology, instructional design, and distributed learning. 

Changes were made in wording, format, and design. The 

instrument was further modified for online presentation. 

The instrument was not piloted prior to administration to 

the target population. The first administration with the 

target population sought to validate the instrument.  

After administration, an item analysis was performed to 

determine what items, if any, were not contributing to the 

model and thus should be removed from further analyses. 

Based on this analysis, eight items were removed from 

further analyses. A final PCA was conducted to test for 

reliability and determine which factors to retain and 

interpret. An orthogonal (varimax) rotation was used 

because the purpose of this research was to determine the 
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fewest number of factors that are uncorrelated. The 

reliability coefficient (Cronbach’s alpha) was .89 

indicating an acceptable level of reliability for the 

instrument after removal of the eight items. An examination 

of the output from the PCA analysis produced four factors 

with eigenvalues >1 and accounting for over 65% of the 

total variance. The four factors were identified and named 

and participants’ scores on these factors were further 

analyzed. 

Specific Research Hypotheses 
 

The research questions being examined are whether 

participation can be predicted from the sense of community 

participants feel in an online learning program and whether 

the instrument developed for the purposes of this research 

is reliable assessment of sense of community.  

Therefore, the objectives of this research were: 

a) to conduct an exploratory factor analysis of the sense 

of community instrument with the target population to 

ascertain if items load on the anticipated five subscale 

factors. 

b) to correlate sense of community scores of participants 

with participation scores and identify a probable model of 

prediction for participation.  
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Secondary objectives of this research are: 

a) to correlate comfort in using computers before and 

after completion of the program with participation scores. 

b) to correlate sense of community scores of participants 

with self reported class ranking.  

These secondary analyses were conducted to ascertain if 

participants’ comfort in using computers was a factor 

impacting participation in the program, and if sense of 

community scores correlate with participants’ perception of 

learning in the course.  

Specific research reliability hypotheses regarding the 

reliability of the instrument were tested. 

1. The internal consistency of the Sense of Community 

instrument will be greater than .7 (Pallant, 2005). 

This hypothesis was supported indicating the 

instrument is a reliable measure of sense of 

community.  

2. The internal consistency of each subscale of the 

instrument will be greater than .7 (Pallant, 2005). 

This hypothesis was supported indicating the four 

subscales measure unique dimensions of the construct 

of sense of community. 
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The following specific research hypotheses were provided 

regarding the relationship between sense of community 

scores and participation scores. 

1. There will be a positive correlation of • = .3 or 

greater between overall participation score and sense 

of community score. Although results for this 

correlation were significant, this hypothesis was not 

supported because the correlation coefficient did not 

reach the hypothesized level. 

2. There will be a positive correlation of • = .3 or 

greater between interactive participation score and 

sense of community score. Although results for this 

correlation were significant, this hypothesis was not 

supported because the correlation coefficient did not 

reach the hypothesized level. 

3. There will be a positive correlation of • = .2 or 

greater between non-interactive participation score 

and sense of community score. This hypothesis was not 

supported.  

The following specific research hypotheses are provided 

regarding the relationship between participation scores and 

comfort using computers before and after completion of the 

course. 
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1. There will be no significant correlation between the 

three participation scores (opart, ipart, and npart) 

and comfort using computers before completion of the 

course. This hypothesis was supported, generating a 

reasonable speculation that comfort using computers 

before completion of the course did not confound the 

analysis. 

2. There will be no significant correlation between the 

three participation scores (opart, ipart, and npart) 

and comfort using computers after completion of the 

course. This hypothesis was supported, generating a 

reasonable speculation that comfort using computers 

after completion of the course did not confound the 

analysis. 

The following specific research hypothesis is provided 

regarding the relationship between sense of community 

scores and participants’ self-reported perception of 

learning (classrank) as compared to other participants in 

their cohort. 

1. There will be a negative correlation of • = .3 or 

greater between sense of community scores and class rank. 

This hypothesis was supported, indicating the participants 

who felt a stronger sense of community than their 
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counterparts, ranked themselves lower in amount learned as 

compared to others in the cohort. Conversely, participants 

who felt a weaker sense of community than their 

counterparts, ranked themselves higher in amount learned as 

compared to others in the cohort. 

Prior to examination of the specific research 

hypotheses, independent sample t-test analyses were 

conducted to determine the existence of gender difference 

among participation scores as well as overall sense of 

community and subscale scores. None of the eight t-test 

analyses conducted showed statistical significance at the 

.01 level indicating no gender differences among scores. 

A between groups multivariate analyses of variance 

(MANOVA) was conducted to determine if differences existed 

among scores of each of the three cohorts. Class was used 

as the independent variable in the analysis and included 

three levels (Class of 2002, Class of 2003, and Class of 

2004). Participation scores (overall participation (opart), 

interactive participation (ipart), non-interactive 

participation (npart)) and adjusted sense of community 

scores (adjsoc), mutual interdependence (mutint), common 

expectations (comexp), communicating for understanding 

(comunder), and trust (trust)) were used as the dependent 
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variables. The MANOVA was conducted at the .05 alpha level. 

The MANOVA analysis showed no statistical significance 

indicating no differences between classes on any of the 

measures. A separate univariate analysis at the .25 level 

on the variable communicating for understanding (comunder) 

was conducted because of the violation of Levene’s test for 

homogeneity of variance (Pallant, 2005; Tabachnick and 

Fidell, 1996).  This univariate analysis revealed no 

significance. 

Three regression analyses were conducted to determine 

if a model of prediction for the dependent variables could 

be identified from the independent variables. The first 

regression analysis was conducted with the overall 

participation (opart) score entered as the dependent 

variable and the four subscale scores, mutual 

interdependence (mutint), common expectations (comexp), 

communicating for understanding (comunder), and trust 

(trust), entered as the independent predictor variables. 

Examination of the coefficients indicated no significance 

on any of the predictor variables. The second regression 

analysis was conducted with the interactive participation 

(ipart) score entered as the dependent variable and the 

four subscale scores, mutual interdependence (mutint), 
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common expectations (comexp), communicating for 

understanding (comunder), and trust (trust), entered as the 

independent predictor variables. Examination of the 

coefficients indicated significance on the predictor 

variable communicating for understanding (comunder). No 

significant findings were evident on the other three 

predictor variables. The third and final regression 

analysis was conducted with the non-interactive 

participation (npart) score entered as the dependent 

variable and the four subscale scores, mutual 

interdependence (mutint), common expectations (comexp), 

communicating for understanding (comunder), and trust 

(trust), entered as the independent predictor variables. 

Examination of the coefficients indicated no significance 

on any of the predictor variables. 

Correlation analyses were conducted to examine the 

strength and direction of the relationships between sense 

of community scores (treated as the independent variable) 

and participation scores (overall participation (opart), 

interactive participation (ipart), and non-interactive 

participation (npart)) (treated as the dependent 

variables).  
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Correlation analyses were also conducted to examine the 

strength and direction of the relationships between the two 

quantitative items in Section 2 of the instrument (comfort 

with computers before the program began (combefore), and 

comfort with computers after the program ended (comafter), 

(both treated as the independent variable)) and the three 

dependent variable scores (overall participation (opart), 

interactive participation (ipart), and non-interactive 

participation (npart)).  

Additionally, correlation analyses were conducted to 

examine the relationship between sense of community score 

(adjsoc) (treated as the independent variable) and 

perception of learning as compared to other participants in 

the same class (classrank) as the dependent variable. All 

correlations were investigated using the Pearson product-

moment correlation coefficient and examined at the .05 

alpha level.  

Three of the correlation analyses showed statistical 

significance. The relationship between sense of community 

(adjsoc) and overall participation (opart) was significant 

at the .05 level (r = .203, N = 68, ρ < .048). The 

relationship between sense of community (adjsoc) and 

interactive participation (ipart) was also significant at 
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the .05 level (r = .240, N = 68, ρ < .024). And finally, 

the relationship between class rank and sense of community 

(adjsoc) was significant at the .05 level (r = -.326, N = 

68, ρ < .003). While significant, these correlations were 

small. 

Limitations of the Study 

A few limitations of this research exist suggesting 

results from analyses be cautiously interpreted. While the 

program of study may be representative of a variety of 

similar programs and holds many advantages for examining 

the stated hypotheses, there are several limitations that 

exist relative to the disposition of the population and 

program of study. 

The participants in the program of study were self-

selected and voluntarily participated in the program thus 

posing a potential bias in the results of the analyses. 

All of the participants were medical professionals and 

brought with them to the program personal and professional 

characteristics and histories that may have affected the 

nature of their participation in the program, some of which 

may be unrelated to their feeling of a sense of community.  

All of the participants in the study were graduates of 

the program. Participants who voluntarily dropped out of 
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the program before its completion are not included in this 

study.  

While participation was measured in a consistent manner 

for all three cohorts at the conclusion of their program, 

the instrument measuring sense of community was 

administered to all cohorts after the third cohort (Class 

of 2004) graduated from the program in December 2004. The 

first cohort (Class of 2002) graduated from the program in 

fall 2002, and the second cohort (Class of 2003) graduated 

from the program in fall 2003. Therefore, the first cohort 

reported their feeling of sense of community two years post 

graduation, the second cohort reported their feeling of a 

sense of community one year post graduation, and the third 

cohort reported their feeling of a sense of community 

immediately upon graduation.  

The program of study is unique in both its design and 

content, and also includes a stated goal in the 

instructional design of the program aimed at building a 

sense of community among participants (Maizes, et al., 

2002). 

Finally, while the participants in this study 

represented the entire population being examined, the 

number of potential participants is relatively small (N = 
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118). In addition, data from only 68 of the 118 

participants (57%) were analyzed for this research. 

Given these limitations, generalizing results from this 

study to other online learning programs at other levels of 

education and in other disciplines should be done 

cautiously. 

Conclusions 

There is increasing evidence that a strong sense of 

community is important in online learning environments. The 

purpose of this dissertation research was to investigate 

the effect of a sense of community on participation in an 

online continuing education course and suggest a possible 

model of prediction for participation in such programs. 

This investigation required the development of a reliable 

instrument to measure feeling of a sense of community among 

participants and an examination of the relationships 

between sense of community and participation scores as 

calculated from the Web logs and program databases.  

Secondary objectives of the research were to examine 

relationships between comfort in using computers before and 

after completion of the program and participation scores, 

and sense of community scores of participants with self 
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reported class ranking. This section will address all of 

these questions. 

Relevance of the Model 

Based on Lewin’s work and mention of the importance of 

a sense of community and the social aspects of the learning 

environment in subsequent literature, it is prudent to 

examine these aspects and determine if a sense of community 

influences various educational measures such as learning 

outcomes, participation, and persistence, especially in 

online learning environments.  

This research produced some evidence that sense of 

community is an important component of online learning 

environments and supports Lewin’s framework of a sense of 

belonging and its importance in learning. Participant 

responses to the open-ended items on the instrument noting 

phrases such as “connection,” “sense of belonging,” and 

“lifelong friends,” support the postulate that a sense of 

community is important in an online learning environment. 

Reliability of Sense of Community Instrument 

This research produced a reliable instrument for 

assessing the sense of community participants experience in 

an online continuing professional education program. Upon 

item analysis, eight items were eliminated from the 
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instrument before a final principal components analysis was 

conducted. Four subscales were identified and named as a 

result of this PCA. Reliability was determined using 

Cronbach’s alpha as a measure of internal consistency on 

the entire instrument as well as the four subscales. 

Analysis yielded a coefficient alpha for the entire 

instrument of .89 indicating an acceptable level of 

reliability for the instrument after removal of the eight 

items. The coefficient alpha for the subscale mutual 

interdependence (mutint) was .86, the coefficient alpha for 

the subscale common expectations (comexp) was .81, the 

coefficient alpha for the subscale for communicating for 

understanding (comunder) was .70, and the coefficient alpha 

for the subscale trust (trust) was .77, indicating clear 

evidence of reliability of subscales in representing a 

definition of sense of community.  

Validity of Sense of Community Instrument  

The results of the principal components analysis provide 

evidence of construct validity. The analysis produced four 

factors that closely aligned with those found in previous 

research (Bellah, Madsen, Sullivan, Swidler, and Tipton, 

1985) with an adequate number of unique loadings. These 

results suggest that the instrument indeed measures sense 
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of community and the subscales measure unique dimensions of 

that construct.  

The attempt to identify a model of prediction was only 

partially successful. Examination of the coefficients 

indicated a positive and significant correlation of the 

predictor variable communicating for understanding with 

interactive participation. This result indicates that 

communicating for understanding may be a predictor of 

participation in the interactive portions of an online 

continuing professional education program.  

Interpretation of Correlations 

There was a positive statistically significant 

correlation (r = .203) at the .05 level between the overall 

participation score (opart) and the sense of community 

(adjsoc) score. There was also a positive statistically 

significant correlation (r = .240) at the .05 level between 

the interactive participation (ipart) and the sense of 

community (adjsoc) score. While statistically significant, 

the correlations are small (Pallant, 2005) and should be 

interpreted cautiously. That being said, the significance 

of these findings may suggest that designers of online 

continuing professional education programs might consider 

incorporating interactive activities into the overall 
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instructional design of the program to potentially increase 

participation in the course. The correlation between the 

non-interactive participation (npart) score and the sense 

of community (adjsoc) score was not significant suggesting 

that even with a small study, sense of community felt does 

not necessarily influence participation in the non-

interactive activities of the course.  

There was no correlation between the three 

participation scores (opart, ipart, and npart) and comfort 

using computers before completion of the course, therefore 

generating a reasonable speculation that comfort using 

computers before completion of the course did not represent 

a confound on participation. 

 There was no correlation between the three 

participation scores (opart, ipart, and npart) and comfort 

using computers after completion of the course therefore 

generating a reasonable speculation that comfort using 

computers after completion of the course did not represent 

a confound on participation. 

There was a negative relationship between class rank 

and sense of community (adjsoc) score which was significant 

at the .05 level (r = -.326). This finding supports the 

stated hypothesis and indicates that those who felt a 
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strong sense of community ranked themselves lower in class 

rank (the amount learned in comparison to others in their 

class) than those participants with a lower sense of 

community score. Conversely, those participants with lower 

sense of community scores ranked themselves higher in class 

rank than fellow participants with higher sense of 

community scores. Further interpretation of this finding is 

not appropriate without ascertaining the reasons 

participants ranked themselves as they did. 

Interpretation of Other Analyses 

Examination of participant responses to the open-ended 

items on the instrument yielded several findings. All 

participants indicated that the program fostered a sense of 

community as defined by the definition of sense of 

community provided. This finding demonstrates the success 

of the program of study in achieving the stated goal of 

building a sense of community among participants in the 

program (Maizes, et al., 2002).  

The residential week sessions and online threaded 

dialogues were overwhelmingly noted as being key and 

critical to the feeling of a sense of community in the 

program. This finding indicates the importance of these 

components in the instructional design of the program in 
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maintaining a sense of community among participants. 

Designers of online programs with a stated goal of creating 

a sense of community should take note of these findings and 

consider implementation of these types of activities into 

the course design. 

Finally, mention of an environment of understanding and 

support was noted several times in describing the sense of 

community created by the program of study. Examples of 

comments include “There was no competition in this group”, 

“We were each other’s teachers, in both content, emotional 

support, and clinical issues”, and “The level of 

understanding, love, support, and fun is just 

immeasurable.” These comments support the finding of 

significance on communicating for understanding as a 

predictor of participation in the interactive activities of 

an online continuing professional education program and 

indicate that generating mechanisms for participants to 

achieve a feeling of being understood may influence 

participation in the interactive portions of similar 

courses.  

Implications 
 

This section will address implications for further 

research as well as online education program design. 
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Implications for Further Research 

This research produced a reliable instrument for 

measuring the sense of community felt by participants in an 

online continuing professional education program. The 

principal components analysis revealed four subscales that 

comprise a set of variables that measure sense of 

community. 

Future administrations of the sense of community 

instrument could determine if a sense of community is 

evident in other online learning programs. Future use of 

the instrument could assist those programs with a stated 

goal of building community to assess that construct. 

However, it is unclear if the instrument could be used in 

online learning programs in which building a sense of 

community was not a stated goal or the instructional design 

did not include interactive learning components. It is 

assumed then that the use of this instrument would be 

limited to those programs which have interactive components 

included in the instructional design of the curriculum and 

are seeking to create a sense of community among 

participants. 

The fact that the analyses detected no significant 

gender or cohort differences implies that the instrument is 
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free from bias relative to gender and differences for this 

group. However, this research did not examine other 

personal characteristics, such as ethnicity, medical 

specialty, or age, for example. Further administration of 

the instrument to examine other personal characteristics of 

participants would be necessary to assure no bias was 

evident in the instrument. 

The significance of the applicability of the instrument 

to predict participation in online learning environments is 

questionable. Only one factor, communicating for 

understanding, could be postulated as a possible predictor 

for participation, but only for the interactive activities 

of the online course. These limitations indicate that 

additional research is needed to build a predictive model 

of prediction for participation in online learning 

environments.  

Finally, the generalizability of findings from this 

research is limited. The number of participants in this 

study was small and the unique nature of the program, 

including content, participant demographics, level of 

education, and instructional design perspectives, restrict 

generalizing results to other online programs. Replication 

of findings from other administrations of the instrument in 
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different online learning programs would be necessary 

before generalizations could be made. 

Implications for Online Education Program Design 

This research seemed to support previous research that 

a sense of community is important in all educational 

settings, but is especially critical in online learning 

environments where face to face social interactions are 

rare, or in some situations, absent. Participants’ 

responses to the open-ended items indicated that a sense of 

community was indeed important and that certain 

instructional design components (residential week sessions 

and online threaded dialogues) contributed most to a sense 

of community. 

It has been argued that the process of forming a 

community is important because it affects student 

satisfaction, retention, and learning (Gabelnick, 

MacGregor, Matthews, & Smith, 1990; Kowch & Schwier, 1997; 

Powers & Mitchell, 1997). This study found that a sense of 

community is important because it is related to increased 

levels of participation in the interactive portions of the 

course. It seems reasonable, therefore, to speculate that 

including interactive activities in online courses could 

lead to development of a sense of community and increased 
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participation among students in the course. Given these 

findings, it is important for designers of online learning 

programs to consider including interactive components in 

the instructional design of such programs and encourage 

interactions among participants. Specifically, this 

research suggests that program designers might consider 

creating interactive learning opportunities in which 

participants can communicate openly and freely, thus 

acquiring a deeper understanding and connection with other 

students in the course. 

Suggested further research 
 

This research represented the first administration of 

the instrument and since instrument development is an 

ongoing process requiring revisions and piloting of 

subsequent versions of the instrument, additional changes 

to the instrument are recommended. Such modifications might 

include the following considerations: 

1. The eight items that were eliminated from the 

instrument as a result of the principal components analysis 

should be permanently excluded from the instrument. 

2. Scale development should be revised to include 

labels on all Likert scale points and not just end-points. 
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Additionally, other scales should be revised to ensure 

balance. 

3. A question should be added to the class rank item 

asking participants to explain why they ranked themselves 

as they did to further explain findings. 

4. Item 1.27 (I preferred the individual readings and 

assignments over the group activities) should be revised to 

read I preferred the individual assignments over the group 

activities. 

5. Both online and hard copy versions of the instrument 

should be constructed prior to commencement of research 

activities. 

6. Administration of the instrument to a larger 

population with simultaneous administrations with different 

levels, types, and discipline specific educational 

environments is recommended. 

Additional revisions and administrations of the 

instrument will improve generalizability. It is also 

recommended that analyses of other personal characteristics 

such as age and ethnicity be conducted to ensure the 

instrument is free from bias relative to those 

characteristics. 
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Further, it is recommended that additional research be 

conducted to improve the predictive value of the instrument 

so as to be more beneficial to online program designers in 

improving participation rates of online learning program 

participants. 

Summary 
 

This chapter began with a review of the overall purpose 

of this research and a need for an instrument that measures 

sense of community in an effort to build a model of 

prediction for participation in online learning 

environments. 

Responses were received from 68 participants of an 

online continuing education program for physicians, nurse 

practitioners and physician’s assistants. An item analysis 

was conducted resulting in eight items being removed from 

the instrument. The resulting instrument was found to be 

reliable and four factors produced Cronbach’s alphas 

ranging from .70 to .86. 

The specific hypotheses were restated and limitations 

of the study were provided.  

Additional analyses were conducted which produced a 

significant finding on communicating for understanding as a 

possible predictor for participation in the interactive 
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components of the program. Additionally, a significant 

finding was produced on correlations between sense of 

community and overall participation score and sense of 

community and interactive participation score, yet these 

correlations were small and were cautiously interpreted. 

Additionally, there was a significant negative relationship 

between class rank and sense of community score which was 

significant at the .05 level (r = -.326) but further 

interpretation of this finding was not possible. 

The results suggest that the instrument may be a 

reliable instrument to effectively measure the existence of 

a sense of community in online learning environments, yet 

does not represent an adequate measure of predicting 

overall participation in such environments. The results 

suggest that a sense of community might predict increased 

participation in the interactive portions of the course 

where open and clear communication among participants is 

facilitated and encouraged. Results also suggest the 

instrument is free from bias related to gender and cohort 

for this program, but it was not tested for additional 

personal characteristics to ensure it is free from bias on 

those characteristics.  
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It is hoped that with further modifications to 

instrument, other administrations will replicate the 

findings of this study and produce additional data to 

establish utility for effectively and accurately measuring 

a sense of community in online learning environments. Most 

importantly, it is hoped that additional research will 

produce a predictive model of participation in online 

learning environments. 

 

















































































  220  

REFERENCES 

 
Battistich, V., Terry, T., Bridger, R., & Winsor, A. 

(1997). Schools as caring communities: A relational 
approach to school reform. School Psychology Review, 26, 
586-602. 

 
Baym, N.K. (1995). The emergence of community in 

computer-mediated communication. In S. Jones, (Ed.), 
CyberSociety, Computer-mediated communication and community 
(pp. 136-163). Thousand Oaks, CA: Sage. 

 
Beaudoin, M. (2002). Learning or lurking?: Tracking 

the “invisible” online student. Internet and Higher 
Education, 5, 147-155. 

 
Bellah, R.N., Madsen, R., Sullivan, W.M., Swider, A., 

& Tipton, S.M. (1985). Habits of the heart: Individualism 
and commitment in American life. New York: Harper & Row. 

 
Besser, H., & Donahue, S. (1996). Introduction and 

overview: Perspective on distance independent education. 
Journal of the American Society for Information Science, 
47(11), 801-804. 

 
Blomeyer, R. (2002). Online learning for k-12 

students: What do we know now? Retrieved June 15, 2005, 
from http://www.ncrel.org/tech/elearn/synthesis.pdf 

 
Briggs, S.R. & Cheek, J.M. (1986). The role of factor 

analysis in the development and evaluation of personality 
scales. Journal of Personality, 54, 106-148. 

 
Brown, R. (2001). The process of community-building in 

distance learning classes. Journal of Asynchronous Learning 
Networks, 5(2), 18-34. 

 
Brufee, K.A. (1993). Collaborative learning: Higher 

education, interdependence, and the authority of knowledge. 
Baltimore: John Hopkins University Press. 

 
Bruner, J.S. (1996). The culture of education. 

Cambrige, MA: Harvard University Press. 
 



  221  

Callahan, T. (2001). Toward a methodology for 
conducting successful online surveys: A closer look at 
online surveys. Retrieved June 15, 2005, from 
http://www.amplituderesearch.com/white.shtml  

  
Carr, S. (2000, February 11). As distance education 

comes of age, the challenge is keeping the students. 
Chronicle of Higher Education, A39-A41. 

 
Carswell, A., & Venkatesh, V. (2002). Learner outcomes 

in an asynchronous distance education environment. 
International Journal of Human-Computer Studies, 56, 475-
494. 

 
Cavanaugh, C. (2001). The effectiveness of interactive 

distance education technologies in k-12 learning: A meta-
analysis. International Journal of Educational 
Telecommunications, 7(1), 73-88. 

 
Chen, D., & Hung, D. (2002). Personalised knowledge 

representations: The missing half of online discussions. 
British Journal of Educational Technology, 33(3), 279-290.  

 
Cohen, J.W. (1988). Statistical power analysis for the 

behavioral sciences (2nd ed.). Hillsdale, NJ: Erlbaum. 
 
Crosby, M.E., & Stelovsky, J. (1995). From multimedia 

instruction to multimedia evolution. Journal of Educational 
Media and Multimedia, 4, 147-162.  

 
Daley, E.M., McDermoot, R.J., McCormack Brown, K.R., 

Kittleson, M.J. (2003). Conducting web-based survey 
research: A lesson in internet designs. American Journal of 
Health Behavior, 27(2), 116-124. 

 
Danchak, M. (2000). Giving web-based courses an active 

human face. Paper presented at the Institute for Teaching 
and Learning, University of Connecticut, Storrs. 

 
Dede, C. (1996). The evolution of distance education: 

Emerging technologies and distributed learning. American 
Journal of Distance Education, 10(2), 4-36. 

 
Dewey, J. (1916). Democracy and education. New York: 

Free Press.  



  222  

 
Dille, B., & Mezack, M. (1991). Identifying predictors 

of high risk among community college telecourse students. 
American Journal of Distance Education, 5(1), 24-35. 

 
Dillman, D.A., Tortora, R.E., & Bowker, D. (1999). 

Principles for constructing Web surveys. Retrieved June 14, 
2005 from 
http://survey.sesrc.wsu.edu/dillman/papers/websurveyppr.pdf

 
Dutton, J., & Dutton, M. (2002). How do online 

students differ from lecture students? Journal of 
Asynchronous Learning Networks, 6(1), 1-6. 

 
Farmer, T. (1998). Understanding this thing we call 

internet research. Retrieved June 14, 2005 from 
http://infotekonline.com/Info_Online_New/White_paper_on_int
ernet.htm

 
Fink, A. & Kosecoff, J. (1985). How to conduct 

surveys: A step-by-step guide. New York: Sage. 
 
Fishman, B.J. (1999). Characteristics of students 

related to computer-mediated communications activity. 
Journal of Research on Computing in Education, 32(1), 73-
77. 

 
Fowler, F.J. (1993). Survey research methods. (2nd 

Ed.). Newbury Park, CA: Sage. 
 
Frank, M., Reich, N., & Humphreys, K. (2003). 

Respecting the human needs of students in the development 
of e-learning. Computers & Education, 40, 57-70. 

 
Frymier, A.B. (1993). The impact of teacher immediacy 

on students’ motivation over the course of a semester. 
Paper presented at the annual meeting of the Speech 
Communication Association, Miami Beach, FL.  

 
Gabelnick, F., MacGregor, J., Matthews, R., & Smith, 

B. (1990). Students in learning communities: Engaging with 
self, others, and the college community. New Directions for 
Teaching and Learning, 41, 39-51. 

 

http://survey.sesrc.wsu.edu/dillman/papers/websurveyppr.pdf
http://infotekonline.com/Info_Online_New/White_paper_on_internet.htm
http://infotekonline.com/Info_Online_New/White_paper_on_internet.htm


  223  

Ganzel, R. (1998). The monster in the basement. 
Training, 35, 69-80. 

 
Garrison, R. (2000). Theoretical challenges for 

distance education in the 21st century: A shift from 
structural to transactional issues. International Review of 
Research in Open and Distance Learning, 1(1), 3-17. 

 
Gibbs, J. (1995). Tribes. Sausalito, CA: Center Source 

Systems. 
 
Gosling, S.D., Vazire, S., Srivastava, S., & John, O. 

(2004). Should we trust web-based studies?: A comparative 
analysis of six preconceptions about internet 
questionnaires. American Psychologist, 59(2), 93-104. 

  
Graves, L.N. (1992). Cooperative learning communities: 

Context for a new vision of education and society. Journal 
of Education, 174(2), 57-79. 

 
Gunn, H. (2002). Web-based surveys: Changing the 

survey process. First Monday, 7(12), 1-17. 
  
Haag Granello, D., & Wheaton, J. (2004). Online data 

collection: Strategies for research. Journal of Counseling 
& Development, 82, 387-393. 

 
Hatcher, L. (1994). A step-by-step approach to using 

the SAS system for factor analysis and structural equation 
modeling. Cary, NC: SAS Institute. 

 
Hill, J.R. (1997). Distance learning environments via 

the world wide web. In H.K. Badrul (Ed.), Web-based 
instruction (pp 75-80). Englewood Cliffs NJ: Educational 
Technology.  

 
Hiltz, S.R. (1997). Impacts of college-level courses 

via asynchronous learning networks: Some preliminary 
results. Journal of Asynchronous Learning Networks, 1(2), 
1-19. 
 

Howland, J., & Moore, J. (2002). Student perceptions 
as distance learners in internet-based courses. Distance 
Education, 23(2), 183-195. 

 



  224  

Huang, H. (2002). Toward constructivism for adult 
learners in online learning environments. British Journal 
of Educational Technology, 33(1), 27-37. 

 
Keegan, D. (1990). Foundations of distance education. 

London: Routledge. 
 
Kelsey, K.D., & D’souza, A. (2004). Student motivation 

for learning at a distance: Does interaction matter? Online 
Journal of Distance Learning Administration, 7(2), 1-11. 

 
Kerka, S. (1996). Distance learning, the internet, and 

the world wide web. Retrieved June 25, 2006 from 
http://www.ericdigests.org/1997-1/distance.html 

  
King, F.B. (2002). A virtual student not an ordinary 

joe. Internet and Higher Education, 5, 157-166. 
 
Kirkpatrick, D.L. (1994). Evaluating training 

programs: The four levels. San Francisco: Berrett-Koehler. 
 
Knowles, M. (1975). Self-directed learning: A guide 

for learners & teachers. New York: Cambridge Books. 
 
Kowch, E., & Schwier, R. (1997). Building learning 

communities with technology. Paper presented at the second 
national Congress on Rural Education, Saskatoon, SK. 

 
Krantz, J.H., & Dalal, R. (2000). Validity of web-

based psychological research. In M.H. Birnbaum (Ed.), 
Psychological experiments on the Internet (pp. 35-60). San 
Diego, CA: Academic Press. 

 
Lewin, K. (1939). Field theory and experiment in 

social psychology: Concepts and methods. American Journal 
of Sociology, 44, 868-896. 

 
Lewin, K. (1948). Resolving social conflicts. New 

York: Harper Brothers. 
 
Lewin, K. (1951). Field theory in social science: 

Selected theoretical papers. New York: Harper Brothers. 
 
Maizes, V., Schneider, C., Bell, I., & Weil, A., 

(2002). Integrative medical education: Development and 



  225  

implementation of a comprehensive curriculum at the 
University of Arizona. Academic Medicine, 77(9), 851-860. 

 
McMillan, D.W., & Chavis, D.M. (1986). Sense of 

community: A definition and theory. Journal of Community 
Psychology, 14(1), 6-23. 

 
Menzel, K.E., & Carrell, L.J. (1999). The impact of 

gender and immediacy of willingness to talk and perceived 
learning. Communication Education, 48, 31-40. 

 
Mertler, C.A., Vannatta, R.A. (2002). Advanced and 

multivariate statistical methods: Practical application and 
interpretation. (2nd ed.). Los Angeles: Pyrczak.  

 
Meyen, E., Aust, R., Bui, Y., Ramp, E., & Smith, S. 

(2002). The online academy formative evaluation approach to 
evaluating online instruction. The Internet and Higher 
Education, 5, 89-108. 

 
Miller, M.D., Rainer Jr., R.K., & Corley, J.K., 

(2003). Predictors of engagement and participation in an 
on-line course. Online Journal of Distance Learning 
Administration, 6(1), 1-10. 

 
Mood, T.A., (1995). Distance education: An annotated 

bibliography. Englewood, CO: Libraries Unlimited. 
 
Oblinger, D.C. & Rush, S.C. (1997). The learning 

revolution: The challenge of information technology in the 
academy. Bolton, MA: Anker. 

 
Owston, R.D., (1997). The world wide web: A technology 

to enhance teaching and learning? Educational Researcher, 
26(2), 27-33. 

 
Pallant, J., (2005). SPSS survival guide: A step by 

step guide to data analysis using SPSS version 12. New 
York: Open University Press. 

  
Phillips, J.J. (1994). In Action: Measuring return on 

investment. Alexandria, VA: American Society for Training 
and Development. 

 



  226  

Powers, S., & Mitchell, J. (1997). Student perceptions 
and performance in a virtual classroom environment. Paper 
presented at the annual meeting of the American Educational 
Research Association, Chicago.  

 
Powers, S., & Rossman, M.H. (1985). Student 

satisfaction with graduate education: Dimensionality and 
assessment in college education. Psychology: A Quarterly 
Journal of Human Behavior, 22(2), 46-49. 

 
Quinn, W., & Williams, D. (1987). Statewide evaluation 

report on productivity project studies related to improved 
use of technology to extend educational programs. Logan, 
UT: Wasatch Institute for Research and Evaluation. 

 
Reeves, B. & Nass, C. (1996). The media equation. 

Cambridge: Cambridge University Press. 
 
Reid, E. (1995). Virtual worlds: Culture and 

imagination. In S.G. Jones (Ed.), CyberSociety: computer-
mediated communication and community (pp. 165-183). 
Thousand Oaks, CA: Sage. 

 
Rheingold, H. (1993). The virtual community: 

Homesteading on the electronic frontier. Reading, MA: 
Addison-Wesley. 

  
Robertson, T. & Klotz, J. (2002). How can instructors 

and administrators fill the missing link in online 
instruction? Online Journal of Distance Learning 
Administration, 5(4). 

 
Roscoe, T. (1999). The construction of the world wide 

web audience. Media, Culture & Society, 21, 673-684. 
 
Rovai, A.P. (2002). Building a sense of community at a 

distance. International Review of Research in Open and 
Distance Learning. 3,1.  

 
Rovai, A.P. (2002). Sense of community, perceived 

cognitive learning, and persistence in asynchronous 
learning networks. The Internet and Higher Education, 5(4), 
319-332. 

 



  227  

Royal, M.A., & Rossi, R.J. (1996). Individual-level 
correlates of sense of community: Findings from workplace 
and school. Journal of Community Psychology, 24(4), 395-
416. 

 
Russel, T.L. (1999). The no significant difference 

phenomenon. Chapel Hill: North Carolina University. 
 
Schleyer, T.K.L., & Forrest, J.L. (2000). Methods for 

the design and administration of web-based surveys. Journal 
of the American Medical Informatics Association, 7, 416-
425. 

 
Seehusen, V. (2000). A consortial approach to distance 

education delivery and management. Community College 
Journal of Research and Practice, 24, 27-36. 

 
Spitzberg, I. & Thorndike, V. (1992). Creating 

community on college campuses. Albany, NY: State University 
of New York Press. 

 
Stevens, J. (1996). Applied multivariate statistics 

for the social sciences (3rd ed.). Mahwah, NJ: Erlbaum. 
 
Suthers, D., Hundhausen, C., Girardeau, L. (2003). 

Comparing the roles of representations in face-to-face and 
online computer supported collaborative learning, Computers 
& Education, 41, 335-351. 

 
Tabachnick, B.G. & Fidell, L.S. (1996). Using 

multivariate statistics (3rd ed.). New York: Harper 
Collins.  

 
Thompson, M.M. (1998). Distance learners in higher 

education. In C.C. Givson (Ed.), Distance learners in 
higher education: Institutional responses for quality 
outcomes. (pp. 9-24). Madison, WI: Atwood. 

 
Thorndike, R.M. (1997). Measurement and evaluation in 

psychology and education (6th ed.). Upper Saddle River, NJ: 
Prentice-Hall. 

 
Tu, C. & Corry, M. (2001). Research in online learning 

community. E-Journal of Instructional Science & Technology. 
5(1), 1-15. 



  228  

 
Twigg, C.A. (1997). Is technology a silver bullet?: 

Educom Review, March/April, 28-29. 
 
Vygotsky, L.S. (1978). Mind in society. Cambridge, MA: 

Harvard University Press. 
 
Wagner, E.D. (1994). In support of a functional 

definition of interaction. American Journal of Distance 
Education, 8(2), 6-29. 

 
Wang, A., & Newlin, M. (2002). Characteristics of 

students who enroll and succeed in psychology web-based 
classes. Journal of Educational Psychology, 92(1), 127-147. 

 
Wegerif, R. (1998). The social dimension of 

asynchronous learning networks. Journal of Asynchronous 
Learning Networks, 2(1), 34-49. 

 
Weiner, B. (1992). Human motivation: Metaphors, 

theories & research, Thousand Oaks, CA: Sage. 
 
Wellman, B. (1999). Networks in the global village. 

Boulder, CO: Westview. 
 
Westheimer, J. & Kahne, J. (1993). Building school 

communities: An experience-based model. Phi Delta Kappan, 
75(4), 324-28. 

 
Willis, B. & Dickinson, J. (1997). Distance education 

and the world wide web. In H.K. Badrul (Ed.), Web-based 
instruction. Englewood Cliffs, NJ: Educational Technology. 

 
Wolcott, L. (1995). The distance teacher as reflective 

practitioner. Educational Technology, 35(1), 39-43. 
 

 

 


	Infectious Disease–1
	Dermatology–1
	Research-1
	Medical Student-1
	Infectious Disease–1
	Orthopedic Surgery-1
	General Surgery-1
	Dermatology-1
	Research-1
	Ophthalmology-1
	Diagnostic Radiology-1
	Psychiatry-1
	Mind Body Medicine-1
	Medical Student-1
	 
	 
	 

