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ABSTRACT

The goal of this article is to present and validate an instrument that reflects

the Community of Inquiry Model (Garrison, Anderson, & Archer, 2000,

2001) and inquire into whether the instrument and the model it reflects

explain variation in levels of student learning and satisfaction with online

courses in a higher education context. Additionally this study sought to

examine the effects of two other variables—age and students’ registration

status—on levels of satisfaction and learning in online courses. The issue of

age and the “net generation” has generated considerable interest recently with

a number of contradictory predictions made for younger students engaged in

text-based, technology-mediated learning environments. Previous research

indicates that student registration status serves as a relatively reliable pre-

dictor of commitment to degree and likely persistence in higher education

(Horn & Neville, 2006)—does commitment to degree predict satisfaction

and likely persistence with online learning in the same manner? We sought

to inquire into the amount of variance these variables predict relative to

constructs in the Community of Inquiry Framework. Results indicated that

the instrument provides a coherent factor structure that reflects the Com-

munity of Inquiry Model. Other findings provide new insight into additional

variables that account for variation in students’ satisfaction, reported learn-

ing, and cognitive presence in text-based, asynchronous online environments.
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The Community of Inquiry Model (Garrison et al., 2000, 2001) is one of the

few theoretical frameworks that attempts to systematically describe and explain

the underlying processes and dynamics of student engagement and learning in

online environments. Rooted in the literature reflecting a Dewian perspective

(Dewey, 1897, 1910) that highlights critical thinking, the Community of Inquiry

Framework represents a departure from a-theoretical “best practice” models. The

framework aims to articulate the social and academic factors necessary for the

development of high-quality online education. Beginning with the premise that

knowledge is constructed through critical inquiry that occurs within focused

communities of discourse, the model seeks to identify the elements that contribute

to the development of authentic collaboration and online learning. To achieve this

goal, the authors examined online course transcripts and identify various forms

of “presence” which may exist in virtual educational environments. The three

forms have been defined as teaching presence, social presence, and cognitive

presence. These three forms of presence, described in detail below, combine to

contribute to an online community, the goal of which is the construction of new

knowledge and learning through individual and joint, collaborative activity. In

previous work in this area we sought to investigate components of this model,

teaching presence and the development of community specifically (Shea, Li, &

Pickett, 2006; Shea, Li, Swan, & Pickett 2005; Shea, Pickett, & Pelz, 2003). The

goal of this article is to present and validate an instrument that reflects the

entire Community of Inquiry Model and inquire into whether the instrument

and the model it reflects explain variation in levels of student learning and

satisfaction with online courses in a higher education context. Additionally

we sought to examine the effects of two other variables—age and students’

registration status—on levels of satisfaction and learning in online courses. The

issue of age and the “net generation” has generated considerable interest recently

with a number of contradictory predictions made for younger students engaged

in technology-mediated learning environments. This article seeks to empirically

investigate some of these open questions. Others working in this area suggest that

such research is much needed to advance the field of online teaching and learning

(Garrison & Arbaugh, 2007). As the next section documents, issues surrounding

student learning in online environments are of increasing importance as the

extent of online instruction in the United States continues to expand rapidly.

In the last decade distance education has been increasingly employed as a

means through which students can meet the often competing demands of school,

family, and work. For example, approximately 56% of all 2- and 4-year higher

education institutions offered distance learning opportunities in 2001 (U.S.

Department of Education, National Center for Education Statistics, 2003). Among

public institutions that number is far higher, with roughly 90% of all public

colleges offering at least some distance learning courses in 2001. Most of these

courses are now offered over the internet—90% of colleges providing distance

education reported that they offered asynchronous internet-based courses (U.S.
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Department of Education, National Center for Education Statistics, 2003). It is

estimated that 3.2 million students were enrolled in such courses in the United

States in 2005 (Allen & Seaman, 2006) and that more than 4 million were enrolled

in fall 2008 (Theil, 2008). Further, it is estimated that growth in enrollments

in online higher education will continue to represent the majority of distance

education offerings, with growth rates about ten times that of traditional,

classroom-based higher education. Online education is now also expanding into

the lives of pre-college learners with an estimated 700,000 students enrolled in

one or more courses at the K-12 levels (Picciano & Seaman, 2007). Clearly it is

crucial that we gain a better understanding of the conceptual and practical issues

that frame the quality of the learning experience in these rapidly growing and

changing environments. The issue of the appropriateness of online education for

younger students is particularly significant given the recent and rapid growth in

this sector. The Community of Inquiry (CoI) Model represents a promising

framework for providing such insight. What follows is a more detailed description

of the components of the model.

TEACHING PRESENCE

Garrison, Anderson, and Archer (2001) define teaching presence as the design,

facilitation, and direction of cognitive and social processes for the realization

of personally meaningful and educationally worthwhile learning outcomes. In

the model, teaching presence has three components: instructional design and

organization, facilitating discourse, and direct instruction. These categories align

well with others identified by researchers working on the roles of instructors in

online environments (e.g., Berge, 1995). Under the category instructional design

and organization, the authors include setting curriculum, designing methods,

establishing time parameters, utilizing the medium effectively, and establishing

“netiquette.”

The second component of teaching presence in the Community of Inquiry

model is facilitating productive discourse. The task of facilitating discourse is

necessary to maintain learner engagement and refers to focused and sustained

deliberation that marks learning in a community of inquiry (Garrison et al., 2001).

The authors provide indicators of the activity of facilitating discourse, which

include: identifying areas of learner agreement and disagreement; seeking to

reach consensus and understanding; encouraging, acknowledging, and reinforcing

student contributions; setting the climate for learning; drawing in participants

and prompting discussion; and assessing the efficacy of the process.

Garrison et al. (2001) also include indicators of direct instruction in their

framework for the analysis of teaching presence. These indicators include pre-

senting content and questions, focusing and summarizing discussion, confirming

understanding, diagnosing misperceptions, injecting knowledge from diverse

sources, and responding to technical concerns.
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The nascent literature on teaching presence indicates that the construct

coheres as an interpretable factor (Arbaugh & Wang, 2006; Shea et al., 2006)

and that instructor skills in this area are strongly correlated with online learners’

sense of community (Shea et al., 2005; Wilson, Ludwig-Hardman, Thornam,

& Dunlap, 2004), satisfaction, and learning (Shea et al., 2005, 2006). In a 5-year

case study, Kamin et al. (2006) concluded that the instructor’s teaching presence

behaviors varied as experience with new content was gained. The authors con-

cluded that the instructor initially generated excessive numbers of messages as

she grappled with new content and courses, achieving appropriate levels with

time. Other research (Shea et al., 2003) suggests that teaching presence skills

can be taught and that online faculty who receive this training improve more

quickly than in Kamin’s study. This research also indicates that student ratings of

trained instructors and their courses are more positive than those of instructors

who do not receive teaching presence training (Shea, 2003). This is significant

given that other work in this area has concluded that appropriate levels of teaching

presence supports cognitive presence, a multivariate indicator of learning evident

in online discourse, regardless of whether the discourse was text-based syn-

chronous (Stein, Wanstreet, Glazer, Engle, Harris, Johnston, et al., 2007), text-

based asynchronous (Vaughan & Garrison, 2005), or asynchronous with audio

feedback (Ice et al., 2007a, 2007b).

SOCIAL PRESENCE

The literature on social presence is a great deal more detailed than either

teaching presence or cognitive presence in light of its longer history, starting in

communications research. Social presence is a construct originally proposed by

Short, Williams, and Christie (1976) in their early research on the effectiveness

of various media for communications, largely in business environments. They

initially characterized social presence as a subjective quality of a particular

medium. The authors define social presence as “the degree of salience of the

other person in the interaction and the consequent salience of the interpersonal

relationship” (Short et al., 1976). In this model of social presence, media are

considered to have inherent capacities to carry and transmit social presence; those

best able to mimic face-to-face interaction are considered to have the highest

degree of social presence. According to this view, the less information that a

medium is capable of transmitting, such as information about facial expressions

and gestures, the lower the medium’s social presence ranking relative to others.

The authors provided support for this hypothesis using a variety of media and

communicative tasks. Additional research in this area supported some of these

conclusions—for example Walther and Parks (2002) reviewed literature indi-

cating that text-based communication more frequently resulted in a “task orien-

tation,” and an absence of clear group leadership and consensus, especially around

affective topics. Culnan and Markus (1987) refer to these deficit approaches as
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the “cues filtered out” model suggesting that the absence of body language and

social context information which signal rules of decorum, roles, status, and affect

result in more frequent hostility and higher degrees of task orientation among

computer-mediated communicators. Online teaching and learning conducted in

asynchronous environments would thus not be expected to result in high levels

of social presence nor in productive communities of learners.

Subsequent research, however, suggests that more complex mechanisms

predict social presence, accompanying levels of satisfaction, and the effective-

ness of computer mediated communication for learning. For example media

richness theory (Daft, Lengel, & Trevino, 1987) posits that there is a best match

between the ambiguity of communication tasks and the media one chooses with

which to communicate. More ambiguous messages, it is suggested, are most

effectively communicated in richer media (e.g., video-conferencing). Messages

that are less uncertain are not affected by the richness of the medium of com-

munication but are more efficiently communicated in leaner media (e.g.,

text-based media). Results of research on media richness theory have been

inconsistent—when subjects are asked to choose various media for the accom-

plishment of tasks of varying levels of equivocality, there appears to be con-

firmation for hypotheses the theory generates. Other research approaches

(experimental and observational) indicate that lean media are often used quite

effectively for the accomplishment of very ambiguous communicative tasks

(Dennis & Kinney, 1998; Fulk, Schmitz, & Steinfeld, 1990; Markus, 1994).

Wise, Chang, and Duffy (2004) found that social presence did not contribute to

learners’ satisfaction, reported learning, or final course product grades, but that

social presence affects the learner’s interactions and perception of the instructor.

Their findings suggest social presence is a correlational rather than a causal

variable associated with student learning. Cleary, these vary basic communicative

issues are of great importance when considering the potential of online environ-

ments to support learning.

What is lacking from much of this analysis of social presence in higher

education contexts is a focus on the underlying social and cognitive processes

that support learning, rather than the nature of the technologies deployed. The

Community of Inquiry model focuses on these processes and articulates social

presence not as a function of the medium of delivery but through the capacity of

participants to establish satisfying relationships and levels of interaction necessary

to engage in discourse that is foundational to learning. Garrison et al. (2000) define

social presence as: “the ability of participants in the Community of Inquiry to

project their personal characteristics into the community, thereby presenting

themselves to the other participants as “real people.” A good deal of research

suggests that the absence of face-to-face interaction in online learning is likely

to cause miscommunication and misunderstanding (see e.g., Clark & Krych,

2004; Kraut, Gergle, & Fussell, 2002 on problems related to “grounding”). The

notion of social presence is an inclusive construct meant to help identify, address,
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and resolve the kinds of miscommunications that may impede learning. A small

number of promising research studies using the social presence construct have

been completed (Richardson & Swan, 2003; Swan & Shih, 2005). In the instru-

ment tested here we extend this line of research using Garrison’s description

to develop a social presence subscale for an overarching CoI scale.

COGNITIVE PRESENCE

Cognitive presence is defined as “the extent to which learners are able to

construct and confirm meaning through sustained reflection and discourse in a

critical community of inquiry” (Garrison et al., 2000, p. 5). The notion of cognitive

presence “thus reflects higher-order knowledge acquisition and application and

is most associated with the literature and research related to critical thinking”

(p. 6). This focus on critical thinking as a foundation for the model is consistent

with current conception of the role of higher education vis-à-vis student learning.

Much of the emphasis on the importance of critical thinking can be traced back

to Dewey (1910) who argued that it should be a central aim of the college

experience. The impact of the work of Dewey is reflected in later efforts to

reform U.S. higher education, for example the Rockefeller Commission’s Report

on the Humanities (Commission on the Humanities, 1980). Largely as a result

of these efforts, the U.S. Department of Education elected to include critical

thinking in its definitions of the goals of higher education, and colleges across the

United States have since incorporated it into the curriculum (Ircink-Waite, 1989).

At a conceptual level, when looking at learning in higher education online

environments it therefore makes sense to frame knowledge development through

the lens of critical thinking. The conceptualization of cognitive presence in the

Community of Inquiry model is unique in this sense and represents an advance

over other approaches that lack such a rich and historically grounded theoretical

focus on critical thinking.

THE “NET GENERATION” AND “COMMITMENT

TO DEGREE”

A great deal has been written recently about the mismatch between the

dominant pedagogy of schools and the needs of today’s “digital natives”—

younger students who have grown up immersed in new media (e.g., Gee, 2003,

2005; Prensky, 2003, 2005). The claim in this line of writing is that the curriculum

and pedagogy of schooling is out of step with the expectations of today’s stu-

dents and that institutions of education at all levels would do well to integrate

more recent technologies, such as video games and other visually rich and

interactive media, into instruction to “engage” rather than “enrage” younger

students (Prensky, 2003). This work suggests that text-based asynchronous

online learning networks (ALNs), typical of online higher education, are unlikely
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to satisfy younger students. However, other studies document the rapid growth

of such online education among pre-college age students. In 2000-2001, Clark

(2001) estimated that 40,000 to 50,000 students were enrolled in ALN online

courses. In 2003, Newman, Stein, and Trask, put the number at approximately

300,000. In 2007, a study by Picciano and Seaman (2007) suggested that more

than 700,000 K-12 students were involved in online education. While exact

estimates remain elusive, rapid expansion in online education for younger students

is well documented and this growth extends through the early college years.

Given this growth, there has been an increase in interest in student age as

it impacts performance in online learning environments. Research into the

experience of younger online college students is nascent and mixed. While

some researchers have found negative effects for younger students relative to

their older counterparts in higher education, others have found no effect by

age. For example Carbonaro, Dawber, and Arav (2006) studied online college

students’ performance on examination over time and found that older students

outperformed their younger counterparts as they gained more experience in

online education. Similarly, Richardson and Newby (2006), studying cognitive

engagement in online environments, found negative effects for age in students’

uses of learning strategies, with younger students more likely to employ surface

strategies and motives in their online learning. Along similar lines, Hoskins

and van Hoof (2005) found that older students were more active in online

discussion with the number of hits, length of access, and overall use of the

bulletin board predicted by age. This is important in that bulletin board use

influenced achievement, with those posting more messages outperforming those

not using or passively using this online discussion mechanism (i.e., younger

students) (Hoskins & van Hoof, 2005).

Conversely, in a study of nursing students’ preference for a hybrid format,

Salamonson and Lantz (2005) found no correlation between the age of the

student and their satisfaction level with the format. Fletcher (2005) also failed

to find significant differences between old and younger students’ self-efficacy

scores in a study of an intervention for supporting the technological literacy of

undergraduate students who were using online course management systems, but

a relationship between experience with computers and scores was found. This

raises the question as to whether the possibility of younger students’ relatively

poor performance found in other studies might be an artifact of their experience

with computers rather than age per se. A large body of work, however, reports that

younger students seem to be quite comfortable with computers, internet use, and

technology in general (e.g., Brown, 2002; Oblinger & Oblinger, 2005).

Given that studies showing no differences by age examined students who were

not engaged in fully online courses, the question also remains as to the possible

positive impact of hybrid or blended instruction (some classroom learning and

some online learning) for younger students. There has been limited empirical work

in this specific arena. In one study, Dziuban (2007) examined the experiences of
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students of varying ages in blended learning environments and found that

the youngest (“millennials”) were least engaged in blended learning and also

less likely to find positive effects of enhanced interaction in such courses

when compared to older age groups. Shea et al. (2006) also examined age as a

construct that impacts online learner satisfaction. In a study of student ratings

of instructor teaching presence behaviors they found that online students’

perceptions of instructional quality were much more likely to predict variance

in levels of satisfaction with online education than was age. Regardless of age,

or format (blended or fully online), variance in both satisfaction and reports of

learning was accounted for more completely by students’ ratings of instructor

teaching presence behaviors. It thus appears that many questions surround-

ing student age in higher-education online and blended environments remain

unresolved at this point.

Given the mixed results of studies attempting to understand the importance of

age versus the design and facilitation of learning within the online environment,

this study seeks to approach this question from both theoretical and empirical

perspectives. Employing the Community of Inquiry framework as a basis for

designing an instrument to assess the quality of an online learning environment,

we will first explore the appropriateness of the item groups as useful factors

for describing online students’ perceptions of their learning experiences. We will

then use students’ ratings of online instruction as described by this exploratory

CoI instrument as a predictor of satisfaction and learning and investigate the

impact of age while holding these instructional-quality variables constant.

The issue of attrition in higher education has garnered significant attention in

recent years with hundreds of articles, a dedicated journal, and annual conferences

devoted to the problem. Research on attrition in online education remains in

the early stages, but concerns have been raised. At this point it is necessary to

borrow from the extensive literature on traditional student departure from college

to better understand the issues. Some of the best of this research centers on

concepts core to this investigation, including the connection between learner

engagement (e.g., Kuh, 2003; Umbach & Wawrzynski, 2005; Zhao & Kuh,

2004), learning community (e.g., Tinto, 1997), and student satisfaction, learning,

and persistence. Studies of persistence in traditional face-to-face 4-year and

community colleges suggest that part-time status, identified as a less efficient

pathway to graduation, is associated with higher attrition rates (Bradburn, 2002;

Johnson, 2006) and low engagement (Marti, 2008). Previous investigations have

analyzed learner “commitment to degree” as a major predictor of persistence in the

classroom (Horn & Neville, 2006). A core component of commitment to degree is

reflected in student registration status, with those registered full-time signaling a

greater level of commitment than part-time and non-matriculated students (Horn

& Neville, 2006). In this research we use this measure as an independent variable

to account for relative variance in satisfaction, learning, and cognitive presence in

the online environment studied here.
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RESEARCH QUESTIONS

1. Do the items used in the instrument to describe teaching, social, and cognitive

presence cohere into interpretable factors that reflect the intended latent

constructs within the Community of Inquiry (CoI) Framework?

2. Does learner age predict variance in satisfaction with online learning? What

percentage of the variance in satisfaction is associated with age as opposed to

other constructs such as registration status and ratings of teaching, social, and

cognitive presence?

3. Does learner age or registration status predict variance in student perceptions

of teaching, social, and cognitive presence? Do younger or part-time students

score lower on these variables?

4. Do the hypothesized constructs of teaching and social presence predict

variance in learner reports of cognitive presence as would be predicted by

the CoI framework? What is the percentage of variance in cognitive presence

predicted by teaching and social presence as opposed to other variables such

as age and registration status?

METHOD

Instrument Construction

The instrument used in this study was developed in collaboration with several

other researchers interested in the Community of Inquiry Framework (see

acknowledgments below). To develop the overall CoI instrument, researchers

who had developed previous scales and subscales (Arbaugh, 2007; Arbaugh &

Hwang, 2006; Garrison & Cleveland-Innes, 2005; Garrison, Cleveland-Innes, &

Fung, 2004; Ice, Arbaugh, Diaz, Garrison, Richardson, Shea, & Swan, 2007;

Richardson & Swan, 2003; Shea, Li, & Pickett, 2006; Swan, 2003; Swan &

Shih, 2005) collaborated to integrate these validated works into a new, single,

coherent instrument. Items were discussed for inclusion or exclusion based on

criteria for reflection of the CoI model as well as practical concerns such as overall

length, redundancy, and readability. Given that this was one of the first attempts to

develop an omnibus CoI instrument, we considered this research to be somewhat

exploratory in nature. A description of the factor analysis results appears below.

Sample

The original sample used in this study was drawn from students participating

in a multi-institutional, asynchronous, primarily text-based, online learning

network. A random sample of students was requested to complete the survey

when they logged into the online system. This sample has several advantages—it

is broad in that it represents dozens of institutions and it is large, with more

than 1,100 responses—a figure that is appropriate for factor analytic studies such

as this one. The sample also represents learners studying in a program with
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a single course management system, a single faculty development and training

program, a single technology infrastructure provider, and a single student and

faculty helpdesk. All of the courses are based on a common instructional design

template and contain common documents allowing for the description of the

course, its goals, objectives, readings, instructor expectations, learning activities,

evaluation criteria, schedule, etc. The courses also all have a similar modular

structure with common components allowing for module level description, goals,

due dates, and learning activities. The sample thus avoids many pitfalls associated

with multi-institutional analysis in which learning environment differences in

technology, instructional design, support, or training are uncontrolled variables

themselves. Finally, the 39 public institutions in this higher education virtual

learning environment are quite diverse, representing community colleges, 4-year

liberal arts colleges, and university centers offering degrees from one large, public

state university system.

The initial sample contained 1,555 responses from students enrolled in fully

online college courses in the college system that was the focus of the study. In

the sample, 12.2% (189 cases) had missing values on any of the 34 variables

under consideration. These 189 cases were excluded from the data set. The

variables were examined for skewness and kurtosis to determine their univariate

normality. The maximum absolute value for skewness was 1.79 and that for

kurtosis was 3.11. The first four items from the set (questions 22, 23, 24, and

25) had somewhat pronounced negative skew and positive kurtosis. Neverthe-

less, the skewness and kurtosis of these four variables was judged as being

within acceptable ranges, according to the interpretative guidelines set forth by

Tabachnick and Fidell (2001).

The remaining 1,366 cases were examined for univariate outliers. Univariate

outliers were sought by examining the z scores for each of the 34 variables. Table 1

displays the number and percent of univariate outliers (with z > |3.26|) for each

of the variables.

All cases with extreme high or low scores on any of the variables were deleted

from the analysis: 1,265 cases remained. Following the deletion of the outliers, a

substantial improvement in the skewness and kurtosis of the variables was noted.

To establish whether the data conforms to the assumption of multivariate

normality, a variable of random numbers was created and regressed on the

34 variables. Using the Mahalanobis distance as a criterion (chi-square (34),

p < .001), 159 cases were identified as multivariate outliers, and the data from

these cases were also deleted.

RESULTS

Exploratory Factor Analysis

Principal axis factoring with Oblique rotations was performed using data

from 1,106 students. The analysis was conducted using SPSS 15. When the
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number of factors was set to vary, a four factor structure emerged. All four

factors had eigenvalues greater than 1.00 (see Table 2). The results from the

screen plot analysis and the parallel analysis confirmed that the number of

factors should be four.

The first extracted factor consisted of 12 items and accounted for 57.73% of

the variance. The reliability of the factor was .97. The items, part of the factors,

all dealt with the motivating value of the students’ online experiences relative

to development of new knowledge; hence the factor was labeled “Cognitive

Presence.”

The second factor was comprised of nine items, accounted for another 7.54%

of the variance, and produced a reliability estimate of .96. The items in this

factor reflected students’ comfort with the classroom discussions and repre-

senting themselves as individuals; therefore the factor could be termed “Social

Presence: Affective Expression, Open Communication, and Group Cohesion.”

The third factor was composed of nine items, all of which mirrored the

instructors’ facility with delivering the course content and managing the virtual

classroom. The factor could be labeled “Teaching Presence: Facilitation.” It

accounted for an additional 5.25% of the variance and demonstrated an internal

consistency of .93.

The fourth extracted factor had four items and accounted for 3.98% of the

variance. Its estimated reliability was .95. The items in this factor were all

related to activities associated with the design of the online course before delivery

and can be tentatively labeled “Teaching Presence: Design and Organization.”
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Table 1. Univariate Outliers for Each

of the Variables

Variable Frequency Percent

23

25

38

39

40

41

42

47

50

52

49

43

14

16

17

12

16

24

26

32

3.6%

3.1%

1.0%

1.2%

1.2%

.9%

1.2%

1.8%

1.9%

2.3%
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Table 2. Results from Principal Axis Factoring with

Oblique Rotations: Factors and Loadings

Factors h2

Items F1 F2 F3 F4

22. The instructor clearly communicated important

course topics.

23. The instructor clearly communicated important

course goals.

24. The instructor provided clear instructions on how

to participate in course learning activities.

25. The instructor clearly communicated important

due dates/time frames for learning activities.

26. The instructor was helpful in identifying areas of

agreement and disagreement on course topics

that helped me to learn.

27. The instructor was helpful in guiding the class

toward understanding course topics in a way

that helped me clarify my thinking.

28. The instructor helped to keep course participants

engaged and participating in productive

dialogue.

29. The instructor helped keep the course partici-

pants on task in a way that helped me to learn.

30. The instructor encouraged course participants

to explore new concepts in this course.

31. Instructor actions reinforced the development of

a sense of community among course

participants.

32. The instructor helped to focus discussion on

relevant issues in a way that helped me to

learn.

33. The instructor provided feedback that helped me

understand my strengths and weaknesses

relative to the course’s goals and objectives.

34. The instructor provided feedback in a timely

fashion.

35. Getting to know other course participants gave

me a sense of belonging in the course.

36. I was able to form distinct impressions of some

of my classmates.

37. Online or web-based communication is an

excellent medium for social interaction.

38. I felt comfortable conversing through the online

medium.

.18

.20

.00

.12

.00

.00

.01

.00

.00

–.01

.22

.21

.16

.21

.23

.10

.01

.12

.13

.18

.13

.00

.00

.00

.00

.01

.01

.01

.00

.00

.38

.42

.50

.87

.22

.19

.25

.18

.89

.90

.97

.92

.85

.90

.53

.53

.49

.33

.20

.24

–.01

.65

.66

.65

.65

.00

.01

.00

.00

.00

.00

.20

.23

.32

–.24

–.19

–.19

.18

.85

.86

.82

.74

.81

.84

.86

.86

.80

.84

.73

.66

.60

.57

.50

.51

.77
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Table 2. (Cont’d.)

Factors h2

Items F1 F2 F3 F4

39. I felt comfortable participating in the course

discussions.

40. I felt comfortable interacting with other course

participants.

41. I felt comfortable disagreeing with other course

participants while still maintaining a sense of

trust.

42. I felt that my point of view was acknowledged by

other course participants.

43. Online discussions helped me to develop a

sense of collaboration with course participants.

44. Problems and issues in this course were inter-

esting to me.

45. Course activities piqued my curiosity.

46. I felt motivated to explore course-related

questions.

47. I utilized a variety of information sources to

explore problems posed in this course.

48. Brainstorming and finding relevant information

helped me resolve issues.

49. Online discussions were valuable in helping me

appreciate different perspectives.

50. Combining new information helped me answer

questions raised in course activities.

51. Learning activities helped me construct explana-

tions or solutions to course issues or problems.

52. Reflection on course content helped me under-

stand fundamental concepts in this class.

53. I can describe ways to test and apply the

knowledge created in this course.

54. I have developed solutions to course problems

that can be applied in practice.

55. I can apply the knowledge created in this course

to my work or other non-class-related activities.

Percent of variance

Eigenvalue

Reliability

.00

.01

.00

–.01

.00

.86

.89

.94

.83

.79

.43

.78

.82

.88

.91

.89

.86

57.7

19.8

.95

.88

.93

.83

.82

.76

.00

.00

.00

–.01

.00

.33

.11

.01

.01

.00

.00

–.01

7.5

2.8

.96

.01

–.01

–.01

.01

.15

.00

.00

.00

.01

.01

.17

.00

.00

.00

.00

.00

.00

5.25

2.03

.93

.19

.15

.00

.00

–.14

.00

.00

.00

.00

.00

–.11

.00

.01

.01

.00

.00

.01

3.9

1.5

.97

.81

.83

.71

.72

.74

.69

.75

.79

.71

.71

.63

.76

.79

.82

.78

.76

.73

Note: Highest loadings are in bold-face. F1: “Cognitive presence”; F2: “Social presence:

Affective expression, open communication, and group cohesion”; F3: “Teaching presence:

Facilitation”; F4: “Teaching presence: Design and Organization.”



It should be noted that only one item showed abnormal loadings. This item

was “Getting to know other course participants gave me a sense of belonging

in the course.” The item was interpreted as belonging to the “Social Presence”

factor by virtue of the magnitude of its loading on that factor. The zero-order

correlations between each pair of factors are presented in Table 3.

Multivariate Analysis of Variance: The Effect of

Age and Registration Status on the Four Factors

A two-way multivariate analysis of variance was performed with age, con-

sisting of three categories (< 18 to 25, 26 to 40, and > 40) and registration status

(full-time vs. part-time) as independent variables, and the four factors extracted

through principal axes factoring as dependent variables. The omnibus MANOVA

revealed a significant main effect for age Wilks’ lambda = .97, F(8, 2132) = 3.80,

p < .001; a significant main effect for registration status Wilks’ lambda = .99,

F(4, 1066) = 3.11, p = .015; and no statistically significant interaction effect,

Wilks’ lambda = .97, F(8, 2132) = .55, p = .81.

A separate two-way univariate ANOVA with “Cognitive Presence” as depen-

dent variable revealed significant main effects for age F(2, 1075) = 6.49, p = .002,

� = .01. The Scheffe post-hoc test showed that the age group of the 18- to

25-year-old group reported less cognitive presence (M = 4.10, SD = .69), p < .01

than the age group of 26 to 40 (M = 4.24, SD = .67) and the students older than

40 (M = .4.30, SD = .62). There was no statistically significant differences in the

mean scores for the ages 26 to 40 and 41 and older, p = .51. Overall, older students

tended to report greater cognitive presence in their online courses, regardless

of their full-time or part-time registration status. The Levene’s test of homogeneity

352 / SHEA AND BIDJERANO

Table 3. Correlations between the Factors

Factor

Cognitive

presence

Social

presence

Teaching

presence:

Facilitation

Teaching

presence:

Design and

Organization

Cognitive presence

Social presence

Teaching presence:

Facilitation

Teaching presence:

Design and organization

— .68

—

.69

.56

—

.37

.19

.36

—



of variance was non-significant, F(5, 1069) = 1.01, p = .41; therefore, the

assumption of equality of error variances was met.

An ANOVA with “Social Presence” as dependent variable showed a significant

main effect for registration status only F(1, 1075) = 4.93, p = .023, � = .01.

Regardless of age, full-time online students (M = 4.12, SD = .69) scored signifi-

cantly higher on the social presence factor than the part-time students (M = 4.04,

SD = .66). The assumption for equality of error variances was met, Levene’s

F(5, 1069) = .96, p = .44.

The third ANOVA with “Teaching Presence: Facilitation” resulted in non-

significant effects for age F(2, 1075) = .92, p = .40, � = .00, registration status

F(1, 1075) = 1.93, p = .17, � = .00, and the interaction term F(2, 1075) = 1.83,

p = .16, � = .00.

In terms of “Teaching Presence: Design and Organization” ANOVA revealed

significant main effect for age F(2, 1075) = 4.17, p = .016, � = .01. For both types

of students (part-time and full-time), the younger students (< 18 to 25) scored

lower on the factor (M = 4.41, SD = .68) than the other two groups of students:

26 to 40 years old (M = 4.55, SD = .63), p = .02 and more than 41 years old

(M = 4.56, SD = .64), p = .02. There was no difference in the scores on the factor

for the two older age groups, p = .97. The Levene’s test of equality of error

variances was non-significant, Levene’s F(5, 1069) = 1.35, p = .24.

Hierarchical Linear Regression with Overall

Course Satisfaction as a Dependent Variable

A hierarchical multiple regression was employed to determine which of the

four factors has significant effect on student overall satisfaction with the course

controlling for their registration status and age. The analysis was performed with

SPSS REGRESSION.

Table 4 displays the results from the two-step hierarchical regression analysis:

correlations between the variables, the unstandardized regression coefficients and

intercepts, the standardized regression coefficients, the semipartial correlations

and R, R
2 after all independent variables have been entered into the regression

equation. R
2 was significantly different from zero at the end of each step.

After step 1, with registration status and age in the equation, R
2 = .02, F(2, 970)

= 8.02, p < .001. As seen in Table 4, the regression coefficient for age was

statistically different from zero; that is, older students reported greater satisfaction

with the courses. When the fours factors—F1: “Cognitive Presence”; F2: “Social

Presence”; F3: “Teaching Presence: Facilitation”; and F4: “Teaching Presence:

Design and Organization”—were added to the prediction (step 2), R
2 = .60,

F(6, 970) = 239.78, p < .001. Of the four factors, only F2: “Social Presence” did

not contribute unique variance to the prediction of satisfaction. The results of the

analysis indicate that students scoring higher on the dimensions of “Cognitive

Presence,” “Teaching Presence: Facilitation,” and “Teaching Presence: Design

MEASURES OF QUALITY IN ONLINE EDUCATION / 353



and Organization” also tended to report more overall satisfaction, regardless of

their registration status and age.

At step two, a substantial reduction in the magnitude of the unstandardized

regression coefficient for age was observed, suggesting that the four factors

completely mediated the effect of age on overall satisfaction (see Table 4).

At the same time, the effect of registration status was reversed; the regression

coefficient for registration status became significant.

Hierarchical Linear Regression with Cognitive

Presence as a Dependent Variable

Hierarchal linear regression with ”Cognitive Presence” as a dependent variable

was performed to examine the unique contribution of the three factors over and

above status characteristics such as age and registration status (full-time vs.

part-time students).

Similarly to the previous analysis, registration status and age were entered

at step one. Both variables explained 2% of the variance in Student Learning,

R
2 = .02, F(2, 971) = 14.09, p < .001. As shown in Table 5, the regression coeffi-

cient for age was statistically significant.

At step 2 with the three factors in the equation, R
2 = .70, F(5, 971) = 615.60,

p < .001. The regression coefficient for age remained significant and those
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Table 4. Results From Hierarchical Regression Analysis with

Overall Satisfaction Regressed on Registration Status, Age,

Cognitive Presence, Social Presence, Teaching Presence:

Facilitation and Teaching Presence: Design and Organization

Step 1 Step 2

Variables B(SD) � sr2 B(SE) � sr2

Registration status

Age

Cognitive presence

Social presence

Teaching presence:

Facilitation

Teaching presence:

Design and organization

.07 (.05)

.10* (.03)

.04

.11* .02

.09* (.03)

.01 (.02)

.29* (.04)

.01* (.04)

.13* (.03)

.48* (.04)

.06*

.01

.27*

.01

.15*

.43* .58*

R = .77, R2 = 60*, R2 adjusted .60*

Note: N = 971, *p < .001



of registration status, “Social Presence,” “Teaching Presence: Facilitation,” and

“Teaching Presence: Design and Organization” uniquely contributed to the pre-

diction of learning in their own right.

The results suggest that older students, full-time students, and students with

higher scores on the three dimensions of “Social Presence,” “Teaching Presence:

Facilitation,” and “Teaching Presence: Design and Organization” tend also to

report cognitive presence to a greater extent, irrespective of the other variables

in the model.

DISCUSSION

In general, these results suggest that items in the instrument developed for

this study cohered into interpretable factors that can be understood to reflect

the subscales and an overall scale for the Community of Inquiry framework. The

analysis resulted in loadings and measures of reliability suggesting the items

reflected coherent factors indicative of social presence, cognitive presence, and

two “forms” of teaching presence—instructional design and organization and

directed facilitation. This dual factor for teaching presence is also consistent

with previous research in this area (Shea et al., 2005, 2006) lending evidence to

the position that the Community of Inquiry Model might better be conceived as

consisting of elements of teaching presence that occur before the inception of

MEASURES OF QUALITY IN ONLINE EDUCATION / 355

Table 5. Results From Hierarchical Regression Analysis with Cognitive

Presence Regressed on Registration Status, Age, Social Presence,

Teaching Presence: Facilitation and Teaching Presence:

Design and Organization

Step 1 Step 2

Variables B(SD) � sr2 B(SE) � sr2

Registration status

Age

Social presence

Teaching presence:

Facilitation

Teaching presence:

Design and organization

.01 (.05)

.05* (.01)

.00

.14* .02

.08* (.03)

.03* (.01)

.42* (.02)

.31* (.02)

.17* (.02)

.05*

.09*

.40*

.36*

.19* .68*

R = .84, R2 = 60*, R2 adjusted .70*

Note: N = 972, *p < .001



the course (Instructional Design and Organization) and those that occur during

the course (Directed Facilitation).

The analysis of age is interesting in that it provides some evidence for the

position that younger students may experience online learning in ways that vary

from that of older students. The MANOVA suggests that age and registration

status impacts students’ perceptions of presence in online courses. In general,

students in the youngest age group (18-25) scored lower on one of the measures of

teaching presence—instructional design and organization—than did students in

older age groups. Both older age groups also reported greater cognitive presence,

regardless of their full-time or part-time registration status. The youngest students

report the least cognitive presence. Recall that cognitive presence is meant to

reflect the extent to which learners are able to construct and confirm meaning

through sustained reflection and discourse in a critical community of inquiry.

Given the importance of this construct for learning, the result suggesting that

younger online students report lower levels of cognitive presence might seen as

troubling. However, additional analysis suggests that other factors appear to

impact variance in cognitive presence more powerfully. Results from the multiple

regression analysis indicate that, while age appears to impact learner perceptions

to a small degree, other factors are more important in accounting for variance

in students’ reports of cognitive presence in their online education. The results

of the analysis show that students scoring higher on the dimensions of cognitive

presence and the two teaching presence factors also tended to report more overall

satisfaction, regardless of their registration status and age. When age and regis-

tration status are held constant and student ratings of the Community of Inquiry

factors are added to the regression equation, a substantial reduction in the mag-

nitude of the unstandardized regression coefficient for age is observed, sug-

gesting that the four CoI factors completely mediate the effect of age on overall

satisfaction. These results are significant in that they support the position that

age is less important to both satisfaction in asynchronous online education

than is the orchestration of the learning environment such that high degrees of

teaching, social, and cognitive presence (i.e., a productive community of inquiry)

is developed. This orchestration is, to a large extent, under the control of the

course instructor and, when done well, the community of learners participating in

the class. With regard to cognitive presence, however, although experience with

online courses were not measured directly in this study, the findings suggest

that age and more exposure to online environments may lead to a greater

ability to integrate course materials, experiences, and interaction with others

into an effective whole. Further research could address the joint effect of age and

experience with online learning as potential factors contributing to students’

cognitive engagement.

The analysis of registration status and social presence is also interesting.

Regardless of students’ age, full-time students report a higher level of social
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presence than do part-time students. Recall that the Community of Inquiry model

represents social presence as the capacity of participants to establish satisfying

relationships and levels of interaction necessary to engage in discourse that is

foundational to learning (i.e., the ability of learners to project their personal

characteristics into the community, thereby presenting themselves to the other

participants as “real people.” This finding has a high degree of face validity, as

one might expect that students who are engaged in full-time study would be more

interested and possibly more able to expend the time and effort necessary to

establish a stronger sense of social presence. The concern is that part-time students

may be less able to establish the sense of connectedness with online classmates

that can lead to sustained and serious discourse and reflection needed to construct

knowledge through critical inquiry. Further research is needed to investigate this

possibility. However, results presented here raise perhaps even deeper questions

as to the importance of social presence for the kinds of activities that were

undertaken in the online learning environment investigated here. Social presence

was not a significant contributor to the regression analysis predicting students’

overall satisfaction. The results therefore open a discussion regarding the role of

social presence in asynchronous online higher education. One might wonder

whether the task orientation that frequently typifies online asynchronous learning

networks reduces the need for a high degree of social presence. Or perhaps the

lack of ambiguity in well designed online courses makes social presence less

important. The result indicating the relative importance of instructional design

and organization to the prediction of online satisfaction and learning suggests

the latter of these two speculations may be the more likely. A third interpreta-

tion is also possible; i.e., the entire construct of social presence derived from

communication research of Short, Williams, and Christie (1976) needs further

re-conceptualization for research on online learning. Such a reframing might

recognize the significance of “dialogicality” to human consciousness (Bakhtin,

1981) and therefore learning. James Wertsch (2002) touches on this in discussing

how new meditational tools, such as threaded discussion forums inherent in

text-based online education, shape the forms of dialogue that are privileged in

asynchronous learning environments. Wertsch points out, for example, that the

kinds of exchange favored in online threaded discussion differ from the “give and

take of intense, rapid fire face-to-face interaction where utterances are often

fragmentary and interrupted” (Wertsch, 2002, p. 107). Online asynchronous

discourse appears characterized instead by “extended, maximally explicit, fully

developed and uninterrupted utterances” (Wertsch, 2002, p. 108). This dialogical

shift has potentially profound consequences for the expression of social presence

in computer-mediated interaction, and this is just one example. Clearly, additional

theoretical approaches, further research and a variety of research methods are

needed to better understand these changes, the significance and development of

social presence, and its impacts on learning in online education.
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