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Abstract
Despite continued research into the Community of Inquiry (CoI) framework, the best 
way to measure each presence of the framework, and in particular social presence, 
has not been effectively settled in prior research. The purpose of this study was to 
evaluate the validity of the social presence items in the CoI framework and its sub-
scales, as well as to determine the strongest contributors to the social presence con-
struct. An online survey of 413 students in online courses in the U.S. was adminis-
tered to assess the validity and structural framework of the social presence construct. 
The findings from the current survey suggest that social presence is most strongly 
predicted by affective expression, and that all three subscales explain approximately 
72% of the variance in social presence. The implications of this variance and future 
research items suggest that emotional expression is one of the more important fac-
tors for instructors to focus on in online courses to promote social presence.

Keywords  Social presence · Online learning · Community of inquiry · 
Measurement · Validation

1  Introduction

Even before COVID-19, in higher education, enrollments in online courses have 
increased while enrollments in face-to-face courses have decreased (Seaman 
et al., 2018). As a result, online education has become an essential aspect of uni-
versity-wide strategies for improving student experiences and retaining enrollment 
(Sanchez, 2020). However, online educators still struggle to improve retention 
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rates in online courses and programs (McClendon et al., 2017), which is likely to 
become an even bigger problem as more students are forced to take some or all of 
their courses online (e.g., due to things such as pandemics, wars, or even simply 
course availability) despite preferring to take courses in an in-person face-to-face 
format. Research suggests that students struggle in online courses and online pro-
grams because of a lack of social presence (d’Alessio et al., 2019). At the same time, 
research also suggests that increasing a sense of social presence—that is, a sense 
that others are “real” and “there”—can help address feelings of isolation and in 
turn improve student success in online courses (Oregon et al., 2018; Rotar, 2020). 
Despite the potential of social presence to improve student retention and overall suc-
cess, educational researchers continue to discuss the best way to operationalize and 
measure social presence (Lah & Tasir, 2018; Lowenthal & Dunlap, 2014; Lowenthal 
& Snelson, 2017; Richardson et al., 2017), with much debate around the Commu-
nity of Inquiry (CoI) framework and its difference presences. The CoI framework 
has seen revisions in its recent past and has applied these changes to get a better 
understanding of social presence in blended courses and even in MOOCs (Alsayer, 
2023; Ng et al., 2021; Wang et al., 2023), but the social presence construct has seen 
a lack of clarity in terms of both its structure (e.g., single vs. multiple factor out-
comes; Stewart et al., 2021) and predictors of social presence (e.g., affective/emo-
tional expression, open/interactive communication, and group/community; Maddrell 
et al., 2020). The purpose of this study was to address these gaps in the literature in 
a sample of students taking online courses in the U.S. The following paper presents 
the results of the study and its implications for future research and practice.

2 � Background

2.1 � The community of inquiry framework

Social presence theory dates to the work of Short et al. (1976). They were interested 
in the effect telecommunications media had on communication (Lowenthal, 2010). 
They defined social presence as the degree of salience—that is, the quality or state 
of being there—between communicators using a communication medium. However, 
social presence did not become a popular construct in online learning until Garrison, 
Anderson, and Archer’s work on the Community of Inquiry during the late 1990s 
and early 2000s. Garrison et al. (1999) posited that a Community of Inquiry (CoI) 
involves a collaboration of learners who engage with course content through the 
interaction of three major elements: teaching, cognitive, and social presence. Teach-
ing presence was conceptualized as primarily the completion of course construction 
tasks (e.g., design, topic structure, homework, actual distribution of course content in 
class, updating content, and developing formative assessments). Cognitive presence 
was conceptualized as the construction of knowledge, alongside the general sharing 
of information, association of related ideas, incorporation of feedback, and applying 
learned skills. Finally, social presence, which is the focus of this paper, was originally 
defined as the ability to present oneself to others as being a “real” person (Garri-
son et al., 1999). Garrison et al. conceptualized social presence as consisting of three 
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main categories: emotional expression, open communication, and group cohesion. 
Researchers, though, modified these categories over time depending on the focus of a 
given study. For instance, Rourke et al. (1999) labeled them as affective, interactive, 
and cohesive responses when focused on analyzing online course discussions, and 
then Arbaugh et  al. (2008) later renamed them as affective expression, open com-
munication, and group cohesion when focused on developing an instrument to meas-
ure students’ perceptions (Arbaugh et al., 2008). Garrison et al. (1999) later defined 
social presence as “the ability of participants to identify with the community (e.g., 
course of study), communicate purposefully in a trusting environment, and develop 
inter-personal relationships by way of projecting their individual personalities” (p. 
352). While these definitions are relatively consistent across research, concerns have 
been raised about the measurement of social presence and which indicators are essen-
tial to use to identify the construct. In the following sections, we will discuss the his-
tory of social presence and where these concerns arise.

2.2 � Definition, history, and indicators of social presence

Definitions of social presence, even by Garrison, have varied over the years (see 
Lowenthal & Snelson, 2017). Early on, social presence was thought of as a psycho-
logical concept that was primarily related to concepts found in communication studies 
and, to some degree, was seen as a characteristic of a communication medium rather 
than a social context characteristic (Alanazi, 2019). Short et al. (1976), and other pro-
ponents of cues filtering-out theories (see Daft & Lengel, 1986; and Sproull & Kiesler, 
1986) argued that this medium largely determined how people communicated and the 
subsequent degree of social presence. However, in the 1990s, Gunawardena (1995) 
challenged this notion by showing that social presence can be developed using text-
based communication alone, thus suggesting that social presence was more depend-
ent on the social context and people’s communication skills than on any inherent con-
straints of a communication medium. Presently, the literature seems to suggest that 
the development of social presence stems most heavily from the social context (Gar-
rison et al., 1999; Lowenthal & Dunlap, 2018; Richardson et al., 2016, 2017; White-
side, 2015). This body of research suggests that the development of social presence 
depends on a host of different factors besides the communication medium itself. Fur-
thermore, concerns have been raised about the various ways researchers continue to 
define and redefine social presence. As noted by Kreijns et al. (2022), a precise defini-
tion of social presence is presently under debate, and the measures which are currently 
being used may stem from various theories and frameworks that do not equivocally 
predict student outcomes, raising serious concerns about the utility of some of the 
social presence measures. Further noted by the researchers is that many aspects of the 
social presence construct initially emerged as a way to understand how people com-
municate in telecommunications, so the construct may be biased toward behaviors and 
processes that only exist in online contexts. Given this concern, the next section details 
how social presence arose in online learning, and how recent research has sought to 
resolve issues with the construct’s measurement.
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2.2.1 � Role of social presence in online learning

Research has shown that, in online learning environments, social presence can lead to 
higher levels of organic social interaction (Kozan & Caskurlu, 2018; Oyarzun et al., 
2018; Song et al., 2019). In fact, some researchers have found that student success in 
online learning requires some form of social collaboration with their peers (Cobb, 
2009; Kim et al., 2015). Others have shown that learners are more likely to complete 
their courses with better grades when they possess a strong sense of social presence 
(Gregori et al., 2018; Liu et al., 2009). Conversely a lack of social presence has been 
shown to be related to poor learning outcomes (Lewis, 2019; McCreery et al., 2015; 
Song et al., 2019; Tu & McIsaac, 2002) and higher drop-out rates (Goodman et al., 
2019; Lee & Choi, 2011; Levy, 2007; Li et al., 2019; Mancini et al., 2018; McClen-
don et  al., 2017). Poor outcomes and high drop rates challenge not only online 
instructors (Trespalacios & Lowenthal, 2019), but also administrators involved with 
institutional planning and development. Findings like these continue to suggest and 
identify social presence as a prerequisite for many online learning outcomes.

Given the importance of social presence, researchers and practitioners have been 
interested in ways to measure and ultimately influence the development of social pres-
ence. Early on, Garrison et al. (1999) tried to find ways to better understand and iden-
tify social presence in computer conferencing (i.e., online discussions), although this 
measurement was primarily a coding process of looking for themes in qualitative data. 
Working from the literature, they made theoretical claims that social presence consisted 
of three previously mentioned categories: emotional expression (also called affective 
expression), open and interactive communication, and group cohesion. They used 
these categories to develop potential indicators of social presence in online discussions 
(Rourke et  al., 1999). However, using content analysis to analyze online discussions 
was very time-consuming which led others to begin to develop surveys to measure per-
ceptions of social presence, such as the scale developed by Hostetter and Busch (2006) 
which mixed Likert-scale responses with open-ended responses and was modified off 
of a similar scale by Richardson and Swan (2001). Another approach by Tu (2002) used 
the Computer-Mediated Communication questionnaire to approximate social presence, 
although this scale was not specifically designed to measure social presence. In 2008, 
recognizing the need to have a shared and common instrument and to build on the work 
of earlier researchers, Arbaugh et al. developed the Community of Inquiry (CoI) Ques-
tionnaire, which sought to establish the first set of agreed upon survey items to assess 
teaching presence, social presence, and cognitive presence. As will be noted below, 
there were issues with the initial rollout of the CoI Questionnaire as well.

While this was a positive step forward, researchers like Lowenthal and Dunlap 
(2014) identified problems with simply combining previous surveys, some of which 
were based on the earlier work of Gunawardena (1995; Gunawardena & Zittle, 1997) 
that focused more on immediacy than on social presence. For example, in the CoIQ, 
open/interactive communication metrics were designed to address this separation. 
For example, response options included “I felt comfortable conversing through the 
online medium”; “I felt comfortable participating in the course discussions”; “I felt 
comfortable interacting with other course participants” were found to center “too 
much on one’s comfort level and not enough on one’s ability or one’s actual behavior 
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online as the indicators do” (p. 24). Lowenthal and Dunlap (2014) continued to point 
out other issues with the survey; however, the items they proposed have not yet been 
examined. In addition, the specific nature of the social presence construct remains to 
be fully clarified. Several researchers have questioned not only how we define and 
conceptualize social presence but also how we measure it and its proposed catego-
ries and indicators (Lim & Richardson, 2016; Lowenthal & Dunlap, 2014; Lowen-
thal & Snelson, 2017)—Lowenthal and Snelson (2020) even highlighted how some 
researchers conceptualize social presence in relation to the other two presences in the 
CoI framework, others do not. For instance, in one study, Stewart et al. (2021) had 
social presence items in the CoI load onto two separate factors, raising further con-
cern about the reliability and validity of the scale as a single factor.

Contributing factors are another issue with the social presence construct. For exam-
ple, while some posit that social presence is a higher-order construct indicated by cer-
tain lower-order constructs (Wertz, 2022), other research suggests that social presence 
could be considered an outcome variable predicted by certain predisposing factors, in 
this case affective/emotional expression, open/interactive communication, and group 
cohesion (see Kreijns et al., 2021). More specifically, Kreijns et al. (2021) note that 
social presence is likely closely related to certain constructs, such as sociability, yet 
distinct from those constructs, although this approach has yet to be adequately tested 
using affective/emotional expression, open/interactive communication, and group 
cohesion as such predictive factors. It should be noted that this approach has been uti-
lized in other areas of the CoI framework as well, such as prior work exploring how 
cognitive presence is facilitated by certain factors (i.e., the Practical Inquiry Model; 
see Moore & Miller, 2022). This approach may be most useful for practitioners, as 
understanding which factors are the strongest predictors of social presence can help to 
guide instructional techniques in the online setting. In summary, clarity is still needed 
on the factors that are presumed to lead to social presence (e.g., affective/emotional 
expression, open/interactive communication, and group/community cohesion).

Therefore, a few gaps in the literature are increasingly clear. First, it is unclear 
if the previously used CoI social presence scale and subscale are internally consist-
ent—in other words, should these factors truly be considered single factors, or will 
they separate in a manner analogous to that of Stewart et al. (2021)? Second, it has 
been proposed that affective/emotional expression, open communication, and group 
cohesion, are determinants of higher social presence. If this is the case, these factors 
should be strongly related to the social presence factor, but it is currently unclear 
which of these factors may be the strongest predictor, and therefore, hold the most 
importance for educational practitioners.

In response to recent concerns and investigations into the measurement and struc-
tural component of the CoI, we sought to answer the following research questions:

•	 First Research Question (Measurement): To what extent do affective/emotional 
expression, open communication, group cohesion, and social presence all relate 
to the observed responses on their respective indicators?

•	 Second Research Question (Structural): How strongly is the social presence con-
struct indicated by affective/emotional expression, open/interactive communica-
tion, and group/community cohesion factors?
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3 � Methodology

We used Item Factor Analyses (IFA) and Structural Equation Modelling (SEM) 
to answer our research questions. As for the general research process, a series of 
courses were identified across the university, and instructors were notified to allow 
us to administer surveys to their students. Survey administration was done remotely, 
and participants completed the CoI questionnaire, alongside demographic items. 
Upon completion, survey data were pulled from Qualtrics and analyses began.

3.1 � Validity and reliability

A valid instrument was needed to assess participants on the four latent constructs 
(i.e., affective/emotional expression, open communication, group cohesion, social 
presence; See Fig. 1). Prior work has suggested three modified items for this pur-
pose (see Lowenthal & Dunlap, 2014). We elected to utilize these items to measure 
the predicting constructs: affective expression, open/interactive communication, and 
group cohesion. In addition, items were developed to measure the criterion construct 
of interest in this study, social presence, which incorporated relevant phrases from 
the definition of the social presence construct, including "presence," "real,” and 
"salience,” in addition to phrases which summarize participant’s ability to "project" 
within online environments.

We calculated McDonald’s omega as a coefficient estimate to reflect the reliabil-
ity of the four separate scales (Deng & Chan, 2017; Dunn et al., 2014; McDonald, 
2013), as the omega coefficient is frequently used within the framework or SEM 

Fig. 1   Structural model
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(Wirth & Edwards, 2007), and it minimizes the “risk of overestimation or under-
estimation of reliability” (p. 13). The reliability estimates produced by the omega 
method were then assessed for the four scales in the study (affective expression, 
interaction intensity, group cohesion, and social presence).

3.2 � Measures

Thirty total items were administered to assess the constructs of interest. Six of 
these items measured the affective expression construct, seven items measured the 
open communication construct, six items measured the group cohesion construct, 
eight items measured the social presence construct, and three items measured 
demographic items for gender, age, and ethnicity. A 5-point Likert scale was used 
to score the 27 items across the four constructs (1 = Strongly Disagree, 2 = Disa-
gree, 3 = Neither Agree nor Disagree, 4 = Agree, and 5 = Strongly Agree; As seen in 
the Appendix).

3.3 � Data collection

The 30-item online instrument containing the four scales (affective expression, 
open communication, group cohesion, social presence) and demographic items was 
distributed to students who reported that they were taking online courses which 
were fully online (no hybrid method courses)—items were used from Lowenthal 
and Dunlap (2014). When data collection was completed, the sample size was over 
200 observations, which provide sufficient power for statistical analyses (Barrett, 
2007; Brown, 2015), data were exported, cleaned, coded, and analyzed using R 
version 4.1.2 (R Core Team, 2023). with the process employed commonly used 
software packages, including lavaan (used in Rosseel, 2012), ggplot2 (used in 
Wickham, 2016), haven (used in Wickham & Miller, 2019), and semPlot (used in 
Epskamp, 2019).

3.4 � Sample

The sample of analyzed data consists of 413 participants, all of whom took 
courses that were delivered completely online by institutions of higher education 
within the United States. Participants were approached via convenience sampling, 
with surveys distributed to students at a research institution in the Midwestern 
United States to collect data. The surveyed courses included multiple higher edu-
cation courses in the school of education. Our total sample size vastly exceeded 
the classic “10 cases per variable” rule of thumb in SEM, as well as the minimum 
N = 300 threshold set by recent work for CFA and SEM approaches (Tabach-
nick & Fidell, 2013; Wolf et  al., 2013). The participants had an average age of 
25.33 years, with a standard deviation of ± 8.36 years. The majority of the sam-
ple were females (85.23%), and the majority of the sample was White/Caucasian 
(57.14%). A full description of the sample demographics is provided in Table 1.
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3.5 � Data analysis

The current study used an IFA approach in order to address potential limitations 
with the measurement of social presence scales cited by prior research and a more 
general desire for robust measurement models. The sample exhibited a potentially 
non-normal distribution across the observed measures. This was addressed using 
a Diagonally Weighted Least Squares (DWLS) specification to analyze these cat-
egorical responses. Four indices were employed to assess the goodness of fit for 
these models, including: 1) Comparative Fit Index (CFI), 2) Tucker-Lewis Index 
(TLI), 3) the Root Mean-Square Error of Approximation (RMSEA), and 4) the 
Standardized Root Mean Square Residual (SRMR), where the chi-square (X2) sta-
tistic and respective Degrees of Freedom (DF) were recorded for each separate 
model (Kline, 2015). However, the chi-square values were not used as a primary 
assessment of fit, given that there are "severe limitations" in its assumptions such 
as "multivariate normality" (see page 2 of Hooper, et al., 2007) and its well-known 
sensitivity to sample size (see Bentler & Bonett, 1980, as well as Bentler, 1990).

4 � Results

4.1 � IFA models

To ensure the consistency across the individual items arising from each scale, 
researchers estimated four IFA models with the DWLS estimator to assess model fit. 
The models, their fit indices, and the correlations between each pair of scale’s items 
are presented along with figures to depict the IFA models.

4.1.1 � Affective expression scale

In the model used for analyzing affective expression, researchers assessed an 
IFA model to ensure a proper evaluation of scale. After investigating the modifi-
cation indices, it was shown that Items AffExp4 ("I self-disclosed personal infor-
mation about life outside of class") and AffExp5 ("Others self-disclosed personal 

Table 1   Sample description table

Variables Category N Percentage

Gender Females 352 85.23%
Males 61 14.77%

Ethnicity White/Caucasian 236 57.14%
Black/African American 68 16.46%
Hispanic 32 6.29%
Asian/Pacific Island 26 7.74%
Native American/Alaskan Native 7 1.69%
Others 6 1.45%
Multiple Ethnicities 38 9.2%
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information in the course") required the addition of a residual covariance, given the 
extent to which items overlap in content about self-disclosure of personal informa-
tion of the final values of the fit indices were calculated when the residual covari-
ance was included. The results include: CFI = 0.998, TLI = 0.996, RMSEA = 0.071, 
SRMR = 0.034, and �2  (8) = 24.403. Each of the affective expressions was assessed 
using standardized factor loadings, which ranged in scale from 0.64 to 0.84 (the 
Appendix contains the table in its complete form). The affective expression scale 
exhibited an omega reliability estimate of 0.86. Table 2 reveals the relevant correla-
tion coefficients, and Fig. 2 describes the IFA model used for the analysis.

4.1.2 � Open communication scale

Another IFA was conducted for the open communication scale. The value of the 
indices indicating the final fit of the open communications coefficient estimates indi-
cate a high degree of confidence. For example, the CFI value is 0.997, the TLI value 
is 0.995, the RMSEA value is 0.073, the SRMR value is 0.041, and the �2 (13) value 
is 41.657. The residuals produced by OpeCom3 ("I felt comfortable participating 
in online threaded discussions") and OpeCom4 ("I felt comfortable interacting with 
others") were found to be correlated. This likely can be attributed to the overlap of 
both items in measuring the level of “comfort” in OLEs. The scale of standardized 
factor loadings arising from open communication ranges between 0.70 and 0.82 (the 
Appendix contains a complete table of these values). The estimated value for omega 
that reflects the open communication scale was 0.89. Table 3 lists these correlation 
coefficients and Fig. 3 illustrates the IFA model.

4.1.3 � Group cohesion scale

A separate IFA model was applied to the group cohesion model. This included items 
GrCo5 and GrCo6 from among the group cohesion items ("I referred to other par-
ticipants by their first name." and "Others addressed me by my first name."). The 
correlated items were overlapping in content and used the participants’ first names. 
The resulting coefficient estimates indicate a high degree of confidence. For exam-
ple, the value of CFI is 0.999, the value of TLI is 0.997, the value of RMSEA is 
0.071, the value of SRMR is 0.033, and the value of �2 (8) is 24.468. The scale of 

Table 2   Affective expression correlation

All correlations in Table 2 are significant at p < .05

AffExp1 AffExp2 AffExp3 AffExp4 AffExp5 AffExp6

AffExp1 1
AffExp2 0.674 1
AffExp3 0.500 0.561 1
AffExp4 0.425 0.457 0.512 1
AffExp5 0.517 0.509 0.514 0.752 1
AffExp6 0.483 0.441 0.402 0.394 0.473 1
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standardized factor loadings arising from group cohesion ranges between 0.69 to 
0.92 (the Appendix contains a complete table of these values). The estimated value 
for omega that reflects the group cohesion scale was 0.89. Table 4 lists these correla-
tion coefficients and Fig. 4 illustrates the IFA model.

4.1.4 � Social presence scale

A final IFA was conducted for the social presence scale (see Fig. 5). Modification 
indices showed that item SP7 ("I could easily project the participants’ personal 
characteristics into the online course.") and item SP8 ("I was able to project course 
participants effectively into the online course.") were likely related. This is likely 
due to both items questioning the participants’ “projection” of the OLEs. This 
implies that there may be a covariance between the residuals of SP7 and SP78. The 
resulting coefficient estimates again indicate a high degree of confidence. For exam-
ple, the value of CFI is 0.998, the value of TLI is 0.997, the value of RMSEA is 
0.068, the value of SRMR is 0.036, and the value of �2  (19) = 55.473. The scale 

Fig. 2   Affective expression IFA model. Note: N = 413. AffExp = Affective Expression. Loading values 
are standardized

Table 3   Open communication correlation

All correlations in Table 3 are significant at p < 0.05

OpeCom1 OpeCom2 OpeCom3 OpeCom4 OpeCom5 OpeCom6 OpeCom7

OpeCom1 1
OpeCom2 0.578 1
OpeCom3 0.481 0.604 1
OpeCom4 0.446 0.585 0.777 1
OpeCom5 0.351 0.465 0.534 0.589 1
OpeCom6 0.494 0.588 0.521 0.538 0.505 1
OpeCom7 0.462 0.501 0.553 0.504 0.522 0.584 1
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of standardized factor loadings arising from social presence ranges between 0.59 to 
0.89. The estimated value for omega that reflects the social presence scale was 0.91. 
Table 5 lists these correlation coefficients and Fig. 5 illustrates the IFA model.

The final measurement model investigated the links between the four latent con-
structs. The final model fit the data well: the value of CFI is 0.996, the value of TLI 
is 0.996, the value of RMSEA is 0.051, the value of SRMR is 0.044, and the value 
of �2 (314) is 651.983. Links between four constructs suggested moderate-to-high 
correlation coefficients ranging from 0.75 to 0.83. The three constructs of affec-
tive expression, open communication, and community cohesion are all highly cor-
related with the social presence construct. Specifically, an estimated r value of 0.79 
(p < 0.001) implies that affective expression correlates positively with open com-
munication. An estimated r value of 0.77 (p < 0.001) implies that effective expres-
sion also correlates positively with group cohesion. An estimated r value of 0.83 
(p < 0.001) implies that affective expression correlates positively with social pres-
ence. Further, open communication correlates positively with both group cohesion 
(r = 0.80, p < 0.001) and social presence (r = 0.76, p < 0.001). Finally, group cohe-
sion was linked with higher social presence (r = 0.75, p < 0.001). See Table  6 for 
correlation coefficients below.

Fig. 3   Open communication IFA model. Note: N = 413. OpenCom = Open Communication. Loading val-
ues are standardized

Table 4   Group cohesion correlation

All correlations in Table 4 are significant at p < 0.05

GrCo1 GrCo2 GrCo3 GrCo4 GrCo5 GrCo6

GrCo1 1
GrCo2 0.532 1
GrCo3 0.575 0.772 1
GrCo4 0.542 0.513 0.535 1
GrCo5 0.495 0.589 0.587 0.452 1
GrCo6 0.509 0.600 0.617 0.421 0.762 1
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5 � SEM results

An SEM analysis was conducted to verify that the measures provided by ear-
lier researchers do, in fact, reflect the degree of social presence (see Fig. 6). This 
approach allows us to explore the potential structural relationships that may exist 
between social presence and these three constructs. Model fit indices showed that 
the three constructs fit well into one structural model, where all three factors pre-
dicted social presence (the value of CFI is 0.996, the value of TLI is 0.996, the 
value of RMSEA is 0.051, the value of SRMR is 0.044, and the value of �2 (314) 
is 651.983). The results indicate that these indices are consistent fit the data well 
(Brown, 2015; Kline, 2015). This evidence suggests that the construct of social pres-
ence is comprised of these measured constructs.

The links produced by the SEM imply that the strongest predictor of social pres-
ence is affective expression (ß = 0.546, p < 0.001), though it produces a moderate 

Fig. 4   Group cohesion IFA model. Note: N = 413. GrCo = Group Cohesion. Loading values are standard-
ized

Fig. 5   Social presence IFA model. Note: N = 413. SP = Social Presence. Loading values are standardized. 
Full measurement model results
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effect. The results indicate that a one standard deviation (SD) increase in affective 
expression is associated with a 0.546 SD increase in social presence. In addition, the 
other two predictors of the model indicate significant yet objectively smaller influ-
ences. For example, open communication appears to be positively correlated with 
social presence (ß = 0.181, p = 0.014). The results indicate that a 0.181 SD increase 
in social presence increases the value of open communications by one SD. After 
analyzing this model, we can infer that a higher the level of interaction within the 
online community is likely to produce a higher social presence among learners.

Lastly, the cohesion of the online community is used as the third predictor in the 
SEM model. This last predictor also produces a statistically significant predictor of 
social presence in online learning environments (ß = 0.182, p = 0.006). This indicates 
that cohesion exerts a moderate impact on social presence, where a single SD increase 
in community cohesion increases social presence by 0.182 SD. All these three indica-
tors are positively related to overall social presence in online learning environments. 
Finally, the three indicators explain 72.8% of the variance in social presence. To sum-
marize, the factors of affective expression, community cohesion, and open communi-
cation in the course are all significantly linked to higher levels of social presence in 
online educational settings. Figure 6 below depicts the structural relationships.

6 � Discussions

Prior to the current study, research was lacking in how to effectively measure social 
presence scales. Fully understanding the underlying constructs requires a compre-
hensive validation approach. However, such robust analysis appears to be lacking in 

Table 5   Social presence correlation

All correlations in Table 5 are significant at p < 0.05

SP1 SP2 SP3 SP4 SP5 SP6 SP7 SP8

SP1 1
SP2 0.762 1
SP3 0.425 0.458 1
SP4 0.615 0.636 0.467 1
SP5 0.565 0.572 0.463 0.663 1
SP6 0.506 0.556 0.430 0.570 0.537 1
SP7 0.710 0.691 0.381 0.611 0.573 0.572 1
SP8 0.665 0.600 0.434 0.614 0.621 0.551 0.761 1

Table 6   Constructs’ correlation table

SP AffExp OpeCom GrCo

SP 1
AffExp 0.83 1
OpeCom 0.76 0.79 1
GrCo 0.75 0.77 0.80 1
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the literature. While a recent paper does look to analyze the effect of social presence 
on course outcomes, this work uses a highly complex social network approach to 
measuring social presence which involves data sources that are not easy to collect 
(log and social network data; Norz et al., 2023). Therefore, the current study uses 
scale items proposed by prior research to address this general measurement ques-
tion, developing empirical measurement of the measures found in Lowenthal and 
Dunlap (2014) who recommended that the CoI scale be revisited and revalidated 
over time (this recommendation has been taken up by recent work; e.g., Heilporn & 
Lakhal, 2020). The results derived from our IFA models imply that social presence 
construct metrics appear to fit well together. Descriptions that included keywords 
from discussions of social presence appearing in past literature, like "presence," 
"real,” and "salience,” and references to course participant abilities to "project" 
within their online environments, were found to effectively comprise the social pres-
ence measure. This result was based on high confidence levels of various model fit 
indices that have been suggested in the psychometrics literature (including Brown, 
2015; Kline, 2015; Maydeu-Olivares & Joe, 2014).

When analyzing any links between these constructs, we found that all of the con-
structs were positively related to one another, though evidence of multicollinearity 
(two measures appearing to measure the same construct) was not found. In other 
words, the modest correlations found (what many would consider adequate strength 
of correlations) suggest that these constructs are related to one another, but can be 
considered unique factors in the social presence literature from this point forward. 
Furthermore, in the IFA models, the authors did not allow for cross-loading items, 
providing further evidence for the unique contributions of each item to its respective 
construct.

Fig. 6   Social presence structural model. Note: N = 413. Beta values are standardized
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6.1 � Affective expression

In the structural model, the affective expression construct was the strongest predictor 
of social presence. In the formulation of the current project, prior research on defin-
ing social presence (such as in Rourke et al., 1999 or Garrison et al., 1999) describe 
how social presence simply cannot be fully defined without including an emotional 
element. For example, Rourke et al. (1999) defined social presence as “the ability of 
learners to project themselves socially and emotionally in a community of inquiry” 
(see p. 4). The first category used by Garrison et al. (1999) to create a taxonomy of 
social presence was “Emotional Expression,” with the primary metric being “Emo-
tions” (see p. 3). Other researchers such as Akyol and Garrison (2008), Argo, et al. 
(2005), Ekman et al. (2012), c, Shen, et al. (2010), and Tu (2002) continued to sup-
port the claim that emotional components were needed in order to fully understand 
social presence. These discussions used different approaches for understanding emo-
tions in social presence, such as through discussions of immediacy (e.g., Tu, 2002) 
or intimacy, but emotional components do seem to be needed in the definition.

In an applied sense, this work suggests that online learners can develop social pres-
ence if they report that they have formed clear impressions of their classmates, have 
felt they could project their self-image into the online course, can express their emo-
tions; within the course setting, are able to disclose information about themselves, and 
can use humor to a certain extent in their course (more on this below). These reports 
are critical in understanding the development of social presence in courses.

6.2 � Open communication

Open communication has been reiterated as a predictor of social presence for many years 
at this point, as it addresses the ability to openly interact and collaborate with other class-
mates in online settings. In the current research, this construct measured the communica-
tion of both positive and negative aspects (e.g., agreement and disagreement,), alongside 
a general sense of comfort, a capacity to connect with other participant’s course content/
contributions and being able to interact without disruption with other classmates. The 
importance of this aspect of online courses has been discussed recently (Fiock, 2020).

6.3 � Group cohesion

This indicator, in the current research, intended to refer to the extent which online com-
munities reported a sense of cohesiveness and connection to one another—this factor 
did, unsurprisingly, emerge as a significant predictor in our SEM. Prior work, such as 
Eggins and Slade (1997) and Rourke et al. (1999) find empirical evidence that such a 
construct is correlated with the affective components of a course (which was originally 
labeled affective responses or emotional expression; Lowenthal & Dunlap, 2014).

In an interesting addition to this work, Eggins and Slade (1997) suggested that humor 
may play a meaningful role in critical discourse, implying that the ability to engage 
with humor in a course might elicit higher levels of cohesion. They posited that this 
was because cohesive groups feel comfort to joke around with each other, engaging in 



5670	 Education and Information Technologies (2025) 30:5655–5676

forms of banter, and using other “fun” communication strategies to try and communicate 
important messages. These approaches are likened to how people communicate outside 
of the classroom allowing differences between group community to be presented casu-
ally, rather than perceived as classroom confrontations. This protects the cohesion of the 
group or the meaningful connections that exist between group members (see page 14).

Thus, group cohesion can be seen as a manifestation of enhanced communications 
and collaborations occurring among peers, achieved through various communications 
avenues. These may include both formal and informal greetings/salutations, referring 
to the group as “we”, reporting a broad sense of unity within the group, and using first 
names to refer to other classmates. In addition to this, humor may facilitate the com-
munity of online learners’ ability to develop social presence by permitting the disclo-
sure of personal information like experiences and personal anecdotes.

It is important to note that one potential limitation of the current research is the 
lack of analyses regarding gender and ethnic differences. It is certainly of interest to 
consider that men and women may have different reactions to the online environment, 
especially considering a general lack of consensus on whether men and women dif-
fer in online courses. For example, Park and Kim (2020) found the gender moderates 
the link between tool selectivity and course satisfaction (e.g., Park & Kim, 2020), 
although Harvey et  al., (2017) found no evidence for gender differences in online 
course satisfaction. Future work should consider exploring these potential differences 
in regard to social presence, as well as similar possibilities for ethnic groups.

7 � Conclusion

The main purpose of this research was to evaluate modified and proposed items of 
the social presence categories as part of the CoIQ to measure the indicators of social 
presence, and to develop a scale for social presence itself based on the definitions 
stated in the literature. The items within the four constructs demonstrate appropriate 
correlation coefficients with different predicted values (See Appendix). As a result of 
the analyzed measurement and structural models, emotional expression appeared to 
be the most presented indicator that depicts and affects the degree of social presence 
in fully online learning environments, whether those aspects are individually deline-
ated or as a combined whole of social presence. These findings suggest that online 
learners can develop social presence if they are able to be their authentic selves in 
the classroom, expressing their emotional responses to content. This has clear impli-
cations for instructors to build space for students to have natural responses to the 
content in class. While the current findings are limited in that they do not reveal 
potential gender and ethnic differences in the CoI framework, it does provide a 
roadmap for educational institutions to emphasize certain important aspects of their 
online courses and clarifies the importance of social presence in these goals.

The authors believe that as the potential for further classification within social 
presence may occur, the measurement tools utilized by future research will show 
that no matter the definition, social presence within an online learning commu-
nity remains a vital part of the desired educational outcomes.



5671Education and Information Technologies (2025) 30:5655–5676	

A
pp

en
di

x

Ite
m

 C
od

e
Ite

m
 T

ex
t

St
d.

 a
ll

A
ffe

ct
iv

e 
ex

pr
es

si
on

 S
ca

le
  A

ffE
xp

1
I f

or
m

ed
 d

ist
in

ct
 im

pr
es

si
on

s o
f s

om
e 

co
ur

se
 p

ar
tic

ip
an

ts
0.

82
  A

ffE
xp

2
I p

ro
je

ct
ed

 w
ho

 I 
am

 to
 o

th
er

 c
ou

rs
e 

pa
rti

ci
pa

nt
s

0.
84

  A
ffE

xp
3

I e
xp

re
ss

ed
 e

m
ot

io
ns

 in
 th

is
 c

ou
rs

e
0.

76
  A

ffE
xp

4
I s

el
f-

di
sc

lo
se

d 
pe

rs
on

al
 in

fo
rm

at
io

n 
ab

ou
t l

ife
 o

ut
si

de
 o

f c
la

ss
0.

67
  A

ffE
xp

5
O

th
er

s s
el

f-
di

sc
lo

se
d 

pe
rs

on
al

 in
fo

rm
at

io
n 

in
 th

e 
co

ur
se

0.
73

  A
ffE

xp
6

W
e 

us
ed

 h
um

or
 in

 th
is

 c
ou

rs
e

0.
64

O
pe

n 
co

m
m

un
ic

at
io

n 
Sc

al
e

  O
pe

C
om

1
I e

xp
re

ss
ed

 a
gr

ee
m

en
t o

r d
is

ag
re

em
en

t w
ith

 o
th

er
s o

r t
he

 c
on

te
nt

 o
f o

th
er

s’
 m

es
sa

ge
s

0.
70

  O
pe

C
om

2
I c

om
pl

im
en

te
d 

ot
he

rs
 o

r t
he

 c
on

te
nt

 o
f t

he
ir 

m
es

sa
ge

s
0.

83
  O

pe
C

om
3

I f
el

t c
om

fo
rta

bl
e 

pa
rti

ci
pa

tin
g 

in
 o

nl
in

e 
th

re
ad

ed
 d

is
cu

ss
io

ns
0.

80
  O

pe
C

om
4

I f
el

t c
om

fo
rta

bl
e 

in
te

ra
ct

in
g 

w
ith

 o
th

er
s

0.
80

  O
pe

C
om

5
I r

ec
ei

ve
d 

an
sw

er
s t

o 
th

e 
qu

es
tio

ns
 I 

po
se

d
0.

72
  O

pe
C

om
6

I d
ire

ct
ly

 re
fe

rr
ed

 to
 th

e 
co

nt
en

t o
f o

th
er

s p
os

ts
0.

78
  O

pe
C

om
7

O
th

er
s c

om
m

un
ic

at
ed

 e
ffe

ct
iv

el
y 

us
in

g 
on

lin
e 

co
m

m
un

ic
at

io
n 

to
ol

s (
e.

g.
 th

re
ad

ed
 d

is
cu

ss
io

ns
, 

em
ai

l, 
an

d 
in

st
an

t m
es

sa
gi

ng
)

0.
73

G
ro

up
 C

oh
es

io
n 

Sc
al

e
  G

rC
o1

I w
as

 a
bl

e 
to

 d
ev

el
op

 a
 se

ns
e 

of
 c

ol
la

bo
ra

tio
n 

w
ith

 m
y 

pe
er

s
0.

75
  G

rC
o2

I u
se

d 
gr

ee
tin

gs
 a

nd
 sa

lu
ta

tio
ns

0.
90

  G
rC

o3
O

th
er

s u
se

d 
gr

ee
tin

gs
 a

nd
 sa

lu
ta

tio
ns

0.
92

  G
rC

o4
I a

dd
re

ss
ed

 th
e 

gr
ou

p 
us

in
g 

in
cl

us
iv

e 
pr

on
ou

ns
 su

ch
 a

s “
w

e”
0.

69
  G

rC
o5

I r
ef

er
re

d 
to

 o
th

er
 p

ar
tic

ip
an

ts
 b

y 
th

ei
r fi

rs
t n

am
e

0.
74



5672	 Education and Information Technologies (2025) 30:5655–5676

Ite
m

 C
od

e
Ite

m
 T

ex
t

St
d.

 a
ll

  G
rC

o6
O

th
er

s a
dd

re
ss

ed
 m

e 
by

 m
y 

fir
st 

na
m

e
0.

75
So

ci
al

 P
re

se
nc

e 
Sc

al
e

SP
1

I w
as

 a
bl

e 
to

 fe
el

 o
th

er
 p

ar
tic

ip
an

ts’
 p

er
so

na
lit

y 
in

 th
e 

on
lin

e 
co

ur
se

0.
89

SP
2

I t
ho

ug
ht

 o
th

er
 p

eo
pl

e 
co

ul
d 

fe
el

 m
y 

pr
es

en
ce

 in
 th

e 
on

lin
e 

co
ur

se
0.

88
SP

3
W

e 
fe

lt 
th

e 
pr

es
en

ce
 o

f t
he

 in
str

uc
to

r i
n 

th
e 

on
lin

e 
co

ur
se

0.
59

SP
4

I f
el

t t
ha

t o
th

er
 p

ar
tic

ip
an

ts
 w

er
e 

pr
es

en
t i

n 
th

e 
on

lin
e 

co
ur

se
0.

81
SP

5
I p

er
ce

iv
ed

 p
ar

tic
ip

an
ts

 a
s ‘

re
al

’ p
eo

pl
e 

in
 o

nl
in

e 
co

ur
se

0.
79

SP
6

Th
e 

co
ur

se
 p

ar
tic

ip
an

ts
 w

er
e 

sa
lie

nt
 in

 th
e 

on
lin

e 
co

ur
se

0.
71

SP
7

I c
ou

ld
 e

as
ily

 p
ro

je
ct

 th
e 

pa
rti

ci
pa

nt
s’

 p
er

so
na

l c
ha

ra
ct

er
ist

ic
s i

nt
o 

th
e 

on
lin

e 
co

ur
se

0.
84

SP
8

I w
as

 a
bl

e 
to

 p
ro

je
ct

 c
ou

rs
e 

pa
rti

ci
pa

nt
s e

ffe
ct

iv
el

y 
in

to
 th

e 
on

lin
e 

co
ur

se
0.

81



5673Education and Information Technologies (2025) 30:5655–5676	

Data availability  The datasets analyzed during the current study are available from the author on reason-
able request.

Declarations 

Conflict of interest  None.

References

Akyol, Z., & Garrison, D. R. (2008). The development of a community of inquiry over time in an 
online course: Understanding the progression and integration of social, cognitive and teaching 
presence. Journal of Asynchronous Learning Networks, 12(1), 3–22. https://​doi.​org/​10.​24059/​olj.​
v12i3-4.​1680

Alanazi, A. A. (2019). Online learning environments: Investigating the factors influencing social pres-
ence (Doctoral dissertation, University of Kansas). Retrieved from https://​kusch​olarw​orks.​ku.​
edu/​handle/​1808/​30232

Alsayer, A. A. (2023). Learners’ Experiences in an Online Learning Environment: An Analysis of the 
Impact of International Collaboration. Sage Open, 13(4). https://​doi.​org/​10.​1177/​21582​44023​
12085​24

Arbaugh, J. B., Cleveland-Innes, M., Diaz, S. R., Garrison, D. R., Ice, P., Richardson, J. C., & Swan, 
K. P. (2008). Developing a community of inquiry instrument: Testing a measure of the Com-
munity of Inquiry framework using a multi-institutional sample. Internet and Higher Education, 
11(3–4), 133–136. https://​doi.​org/​10.​1016/j.​iheduc.​2008.​06.​003

Argo, J. J., Dahl, D. W., & Manchanda, R. V. (2005). The influence of a mere social presence in a 
retail context. Journal of Consumer Research, 32(2), 207–212. https://​doi.​org/​10.​1086/​432230

Barrett, P. (2007). Structural equation modelling: Adjudging model fit. Personality and Individual 
Differences, 42(5), 815–824. https://​doi.​org/​10.​1016/j.​paid.​2006.​09.​018

Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychological Bulletin, 107(2), 
238–246. https://​doi.​org/​10.​1037/​0033-​2909.​107.2.​238

Bentler, P. M., & Bonett, D. G. (1980). Significance tests and goodness of fit in the analysis of covariance 
structures. Psychological Bulletin, 88(3), 588–606. https://​doi.​org/​10.​1037/​0033-​2909.​88.3.​588

Brown, T. A. (2015). Confirmatory factor analysis for applied research (2nd ed.). New York, NY: Guil-
ford Press.

Cobb, S. C. (2009). Social presence and online learning: A current view from a research perspective. 
Journal of Interactive Online Learning, 8(3), 241–254. https://​www.​ncolr.​org/​jiol/​issues/​pdf/8.​3.4.​
pdf

d’Alessio, M. A., Lundquist, L. L., Schwartz, J. J., Pedone, V., Pavia, J., & Fleck, J. (2019). Social pres-
ence enhances student performance in an online geology course but depends on instructor facili-
tation. Journal of Geoscience Education, 67(3), 222–236. https://​doi.​org/​10.​1080/​10899​995.​2019.​
15801​79

Daft, R. L., & Lengel, R. H. (1986). Organizational information requirements, media richness and struc-
tural design. Management Science, 32(5), 554–571. https://​doi.​org/​10.​1287/​mnsc.​32.5.​554

Deng, L., & Chan, W. (2017). Testing the difference between reliability coefficients alpha and omega. 
Educational and Psychological Measurement, 77(2), 185–203. https://​doi.​org/​10.​1177/​00131​64416​
658325

Dunn, T. J., Baguley, T., & Brunsden, V. (2014). From alpha to omega: A practical solution to the per-
vasive problem of internal consistency estimation. British Journal of Psychology, 105(3), 399–412. 
https://​doi.​org/​10.​1111/​bjop.​12046

Eggins, S., & Slade, D. (1997). Analyzing casual conversation. Cassell.
Ekman, I., Chanel, G., Järvelä, S., Kivikangas, J. M., Salminen, M., & Ravaja, N. (2012). Social interac-

tion in games: Measuring physiological linkage and social presence. Simulation & Gaming, 43(3), 
321–338. https://​doi.​org/​10.​1177/​10468​78111​422121

Epskamp, S. (2019). semPlot: Path Diagrams and Visual Analysis of Various SEM. Packages’ Output. R 
package version 1.1. https://​CRAN.R-​proje​ct.​org/​packa​ge=​semPl​ot

https://doi.org/10.24059/olj.v12i3-4.1680
https://doi.org/10.24059/olj.v12i3-4.1680
https://kuscholarworks.ku.edu/handle/1808/30232
https://kuscholarworks.ku.edu/handle/1808/30232
https://doi.org/10.1177/21582440231208524
https://doi.org/10.1177/21582440231208524
https://doi.org/10.1016/j.iheduc.2008.06.003
https://doi.org/10.1086/432230
https://doi.org/10.1016/j.paid.2006.09.018
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1037/0033-2909.88.3.588
https://www.ncolr.org/jiol/issues/pdf/8.3.4.pdf
https://www.ncolr.org/jiol/issues/pdf/8.3.4.pdf
https://doi.org/10.1080/10899995.2019.1580179
https://doi.org/10.1080/10899995.2019.1580179
https://doi.org/10.1287/mnsc.32.5.554
https://doi.org/10.1177/0013164416658325
https://doi.org/10.1177/0013164416658325
https://doi.org/10.1111/bjop.12046
https://doi.org/10.1177/1046878111422121
https://CRAN.R-project.org/package=semPlot


5674	 Education and Information Technologies (2025) 30:5655–5676

Fiock, H. (2020). Designing a community of inquiry in online courses.  The International Review of 
Research in Open and Distributed Learning, 21(1), 135–153. https://​doi.​org/​10.​19173/​irrodl.​v20i5.​
3985

Garrison, D. R., Anderson, T., & Archer, W. (1999). Critical inquiry in a text-based environment: Com-
puter conferencing in higher education. Internet and Higher Education, 2(2–3), 87–105. https://​doi.​
org/​10.​1016/​S1096-​7516(00)​00016-6

Goodman, J., Melkers, J., & Pallais, A. (2019). Can online delivery increase access to education? Journal 
of Labor Economics, 37(1), 1–34. https://​doi.​org/​10.​1086/​698895

Gregori, E. B., Zhang, J., Galván-Fernández, C., & de Asís Fernández-Navarro, F. (2018). Learner support in 
MOOCs: Identifying variables linked to completion. Computers & Education, 122(1), 153–168. https://​
doi.​org/​10.​1016/j.​compe​du.​2018.​03.​014

Gunawardena, C. N. (1995). Social presence theory and implications for interaction and collaborative 
learning in computer conferences. International Journal of Educational Telecommunications, 1(2), 
147–166.

Gunawardena, C. N., & Zittle, F. J. (1997). Social presence as a predictor of satisfaction within a com-
puter-mediated conferencing environment. American Journal of Distance Education, 11(3), 8–26. 
https://​doi.​org/​10.​1080/​08923​64970​95269​70

Harvey, H. L., Parahoo, S., & Santally, M. (2017). Should gender differences be considered when assess-
ing student satisfaction in the online learning environment for millennials? Higher Education Quar-
terly, 71(2), 141–158. https://​doi.​org/​10.​1111/​hequ.​12116

Heilporn, G., & Lakhal, S. (2020). Investigating the reliability and validity of the community of inquiry 
framework: An analysis of categories within each presence. Computers & Education, 145(1), 
103712. https://​doi.​org/​10.​1016/j.​compe​du.​2019.​103712

Hooper, D., Coughlan, J., & Mullen, M. (2007). Structural Equation Modelling: Guidelines for deter-
mining model fit. Electronic Journal of Business Research Methods, 6(1), 53–60. https://​doi.​org/​10.​
21427/​D7CF7R

Hostetter, C., & Busch, M. (2006). Measuring up online: The relationship between social presence and 
student learning satisfaction. Journal of the Scholarship of Teaching and Learning, 6(2), 1–12.

Kim, Y., Glassman, M., & Williams, M. S. (2015). Connecting agents: Engagement and motivation in 
online collaboration. Computers in Human Behavior, 49, 333–342. https://​doi.​org/​10.​1016/j.​chb.​
2015.​03.​015

Kline, R. B. (2015). Principles and practice of structural equation modeling. Guilford.
Kozan, K., & Caskurlu, S. (2018). On the nth presence for the Community of Inquiry framework. Com-

puters & Education, 122, 104–118. https://​doi.​org/​10.​1016/j.​compe​du.​2018.​03.​010
Kreijns, K., Xu, K., & Weidlich, J. (2021). Social presence: Conceptualization and measurement. Educa-

tional Psychology Review, 34(1), 1–32. https://​doi.​org/​10.​1007/​s10648-​021-​09623-8
Kreijns, K., Xu, K., & Weidlich, J. (2022). Social presence: Conceptualization and measurement. Educa-

tional Psychology Review, 34(1), 139–170. https://​doi.​org/​10.​1007/​s10648-​021-​09623-8
Lah, N. H. C., & Tasir, Z. (2018). Measuring reliability and validity of questionnaire on online social 

presence: A Rasch model analysis. Advanced Science Letters, 24(11), 7900–7903. https://​doi.​org/​10.​
1166/​asl.​2018.​12452

Lee, Y., & Choi, J. (2011). A review of online course dropout research: Implications for practice and 
future research. Educational Technology Research and Development, 59(5), 593–618. https://​doi.​
org/​10.​1007/​s11423-​010-​9177-y

Levy, Y. (2007). Comparing dropouts and persistence in e-learning courses. Computers & Education, 
48(2), 185–204. https://​doi.​org/​10.​1016/j.​compe​du.​2004.​12.​004

Lewis, W. A. (2019). First-time online students’ perspectives towards social presence and satisfaction 
(Doctoral dissertation, Northcentral University).

Li, B., Yao, S., & Hong, W. (2019). Beginning Chinese as a foreign language online course design: Uti-
lizing multiple digital modes and assessments. In I. Management Association (Ed.), Computer-
assisted language learning: Concepts, methodologies, tools, and applications (pp. 2107–2145). IGI 
Global. https://​doi.​org/​10.​4018/​978-1-​5225-​7663-1.​ch101

Lim, J., & Richardson, J. C. (2016). Exploring the effects of students’ social networking experience on 
social presence and perceptions of using SNSs for educational purposes. Internet and Higher Edu-
cation, 29, 31–39. https://​doi.​org/​10.​1016/j.​iheduc.​2015.​12.​001

Liu, S. Y., Gomez, J., & Yen, C. J. (2009). Community college online course retention and final grade: 
Predictability of social presence. Journal of Interactive Online Learning, 8(2), 165–182.

https://doi.org/10.19173/irrodl.v20i5.3985
https://doi.org/10.19173/irrodl.v20i5.3985
https://doi.org/10.1016/S1096-7516(00)00016-6
https://doi.org/10.1016/S1096-7516(00)00016-6
https://doi.org/10.1086/698895
https://doi.org/10.1016/j.compedu.2018.03.014
https://doi.org/10.1016/j.compedu.2018.03.014
https://doi.org/10.1080/08923649709526970
https://doi.org/10.1111/hequ.12116
https://doi.org/10.1016/j.compedu.2019.103712
https://doi.org/10.21427/D7CF7R
https://doi.org/10.21427/D7CF7R
https://doi.org/10.1016/j.chb.2015.03.015
https://doi.org/10.1016/j.chb.2015.03.015
https://doi.org/10.1016/j.compedu.2018.03.010
https://doi.org/10.1007/s10648-021-09623-8
https://doi.org/10.1007/s10648-021-09623-8
https://doi.org/10.1166/asl.2018.12452
https://doi.org/10.1166/asl.2018.12452
https://doi.org/10.1007/s11423-010-9177-y
https://doi.org/10.1007/s11423-010-9177-y
https://doi.org/10.1016/j.compedu.2004.12.004
https://doi.org/10.4018/978-1-5225-7663-1.ch101
https://doi.org/10.1016/j.iheduc.2015.12.001


5675Education and Information Technologies (2025) 30:5655–5676	

Lowenthal, P. R. (2010). The evolution and influence of social presence theory on online learning. In 
T. T. Kidd (Ed.), Online education and adult learning: New frontiers for teaching practices. IGI 
Global: Hershey.

Lowenthal, P. R., & Dunlap, J. C. (2014). Problems measuring social presence in a community of inquiry. 
E-Learning and Digital Media, 11(1), 19–30. https://​doi.​org/​10.​2304/​elea.​2014.​11.1.​19

Lowenthal, P. R., & Dunlap, J. C. (2018). Investigating students’ perceptions of instructional strategies to 
establish social presence. Distance Education, 39(3), 281–298. https://​doi.​org/​10.​1080/​01587​919.​
2018.​14768​44

Lowenthal, P. R., & Snelson, C. (2017). In search of a better understanding of social presence: An investi-
gation into how researchers define social presence. Distance Education, 38(2), 1–19. https://​doi.​org/​
10.​1080/​01587​919.​2017.​13247​27

Lowenthal, P. R., & Snelson, C. (2020). In search of a better understanding of social presence: An inves-
tigation into how researchers define social presence. In Social presence and identity in online learn-
ing (pp. 5–23). Routledge.

Maddrell, J. A., Morrison, G. R., & Watson, G. S. (2020). Presence and learning in a community of 
inquiry. In Social presence and identity in online learning (pp. 109–122). Routledge.

Mancini, M. E., Cipher, D. J., & Ganji, D. (2018). Maximizing retention and progression to graduation in 
online programs: A case study in “Designing with the end in mind.” In R. C. Black (Ed.), Critical 
assessment and strategies for increased student retention (pp. 211–225). IGI Global. https://​doi.​org/​
10.​4018/​978-1-​5225-​2998-9.​ch013

Maydeu-Olivares, A., & Joe, H. (2014). Assessing approximate fit in categorical data analysis. Multivari-
ate Behavioral Research, 49(4), 305–328. https://​doi.​org/​10.​1080/​00273​171.​2014.​911075

McClendon, C., Neugebauer, R. M., & King, A. (2017). Grit, growth mindset, and deliberate practice in 
online learning. Journal of Instructional Research, 6(1), 8–17. https://​doi.​org/​10.​9743/​JIR.​2017.2

McCreery, M. P., Vallett, D. B., & Clark, C. (2015). Social interaction in a virtual environment: Examin-
ing socio-spatial interactivity and social presence using behavioral analytics. Computers in Human 
Behavior, 51(1), 203–206. https://​doi.​org/​10.​1016/j.​chb.​2015.​04.​044

McDonald, R. P. (2013). Test theory: A unified treatment. Psychology Press. https://​doi.​org/​10.​4324/​
97814​10601​087

Moore, R. L., & Miller, C. N. (2022). Fostering Cognitive Presence in online courses: A systematic 
review (2008–2020). Online Learning, 26(1). https://​doi.​org/​10.​24059/​olj.​v26i1.​3071

Ng, B. J. M., Han, J. Y., Kim, Y., Togo, K. A., Chew, J. Y., Lam, Y., & Fung, F. M. (2021). Supporting 
social and learning presence in the revised Community of Inquiry framework for hybrid learning. 
Journal of Chemical Education, 99(2), 708–714. https://​doi.​org/​10.​1021/​acs.​jchem​ed.​1c008​42

Norz, L. M., Dornauer, V., Hackl, W. O., & Ammenwerth, E. (2023). Measuring social presence in 
online-based learning: An exploratory path analysis using log data and social network analysis. The 
Internet and Higher Education, 56, 100894. https://​doi.​org/​10.​1016/j.​iheduc.​2022.​100894

Oregon, E., McCoy, L., & Carmon-Johnson, L. (2018). Case analysis: Exploring the application of using 
rich media technologies and social presence to decrease attrition in an online graduate program. 
Journal of Educators Online, 15(2). https://​doi.​org/​10.​9743/​jeo.​2018.​15.2.7

Oyarzun, B., Stefaniak, J., Bol, L., & Morrison, G. R. (2018). Effects of learner-to-learner interactions on 
social presence, achievement and satisfaction. Journal of Computing in Higher Education, 30(1), 
154–175. https://​doi.​org/​10.​1007/​s12528-​017-​9157-x

Park, C., & Kim, D. G. (2020). Exploring the roles of social presence and gender difference in online 
learning. Decision Sciences Journal of Innovative Education, 18(2), 291–312. https://​doi.​org/​10.​
1111/​dsji.​12207

R Core Team (2023). R: A language and environment for statistical computing. R Foundation for Statisti-
cal Computing, Vienna, Austria. https://​www.R-​proje​ct.​org

Richardson, J. C., Maeda, Y., Lv, J., & Caskurlu, S. (2017). Social presence in relation to students’ sat-
isfaction and learning in the online environment: A meta-analysis. Computers in Human Behavior, 
71(1), 402–417. https://​doi.​org/​10.​1016/j.​chb.​2017.​02.​001

Richardson, J., & Swan, K. (2001). The role of social presence in online courses: how does it relate to 
students’ perceived learning and satisfaction?. In EdMedia+ Innovate Learning  (pp. 1545–1546). 
Association for the Advancement of Computing in Education (AACE).

Richardson, J., Swan, K., Lowenthal, P., & Ice, P. (2016,). Social presence in online learning: Past, pre-
sent, and future. In P. Kirby & G. Marks (Eds.), Global Learn (pp. 477–483). Association for the 
Advancement of Computing in Education (AACE)

https://doi.org/10.2304/elea.2014.11.1.19
https://doi.org/10.1080/01587919.2018.1476844
https://doi.org/10.1080/01587919.2018.1476844
https://doi.org/10.1080/01587919.2017.1324727
https://doi.org/10.1080/01587919.2017.1324727
https://doi.org/10.4018/978-1-5225-2998-9.ch013
https://doi.org/10.4018/978-1-5225-2998-9.ch013
https://doi.org/10.1080/00273171.2014.911075
https://doi.org/10.9743/JIR.2017.2
https://doi.org/10.1016/j.chb.2015.04.044
https://doi.org/10.4324/9781410601087
https://doi.org/10.4324/9781410601087
https://doi.org/10.24059/olj.v26i1.3071
https://doi.org/10.1021/acs.jchemed.1c00842
https://doi.org/10.1016/j.iheduc.2022.100894
https://doi.org/10.9743/jeo.2018.15.2.7
https://doi.org/10.1007/s12528-017-9157-x
https://doi.org/10.1111/dsji.12207
https://doi.org/10.1111/dsji.12207
https://www.R-project.org
https://doi.org/10.1016/j.chb.2017.02.001


5676	 Education and Information Technologies (2025) 30:5655–5676

Rosseel, Y. (2012). Lavaan: An R package for structural equation modeling. Journal of Statistical Soft-
ware, 48(2), 1–36. https://​doi.​org/​10.​18637/​jss.​v048.​i02

Rotar, O. (2020). A missing element of online higher education students’ attrition, retention and success: 
an analysis through a systematic literature review. https://​eprin​ts.​lancs.​ac.​uk/​id/​eprint/​144549

Rourke, L., Anderson, T., Garrison, D. R., & Archer, W. (1999). Assessing social presence in asynchro-
nous text-based computer conferencing. Journal of Distance Education, 14(2), 50–71.

Sanchez, B.Y. (2020). History, research, and theory to practice: Scaffolding framework for graduate 
online courses. Frontiers in Education Technology, 3(3), 9–23. https://​doi.​org/​10.​22158/​fet.​v3n3p9

Seaman, J.E., Allen, I. E., & Seaman, J. (2018). Grade Increase: Tracking online education in the United 
States. Babson Survey Research Group.

Shen, K. N., Yu, A. Y., & Khalifa, M. (2010). Knowledge contribution in virtual communities: Account-
ing for multiple dimensions of social presence through social identity. Behaviour & Information 
Technology, 29(4), 337–348. https://​doi.​org/​10.​1080/​01449​29090​31566​22

Short, J. A., Williams, E., & Christie, B. (1976). The social psychology of telecommunications. Wiley.
Song, H., Kim, J., & Park, N. (2019). I know my professor: Teacher self-disclosure in online educa-

tion and a mediating role of social presence. International Journal of Human-Computer Interaction, 
35(6), 448–455. https://​doi.​org/​10.​1080/​10447​318.​2018.​14551​26

Sproull, L., & Kiesler, S. (1986). Reducing social context cues: Electronic mail in organizational commu-
nication. Management Science, 32(11), 1492–1512. https://​doi.​org/​10.​1287/​mnsc.​32.​11.​1492

Stewart, M. K., Hilliard, L., Stillman-Webb, N., & Cunningham, J. M. (2021). The Community of Inquiry 
in writing studies survey: Interpreting social presence in disciplinary contexts.  Online Learn-
ing, 25(2), 73–94. https://​doi.​org/​10.​24059/​olj.​v25i2.​2275

Tabachnick, B. G., & Fidell, L. S. (2013). Using Multivariate Statistics (6th ed.). Boston, MA: Pearson.
Trespalacios, J., & Lowenthal, P. (2019). What do they really like? An investigation of students’ percep-

tions of their coursework in a fully online educational technology program. Australasian Journal of 
Educational Technology, 35(5), 60–78. https://​doi.​org/​10.​14742/​ajet.​4364

Tu, C. H. (2002). The measurement of social presence in an online learning environment. International 
Journal on E-Learning, 1(2), 34–45.

Tu, C. H., & McIsaac, M. (2002). The relationship of social presence and interaction in online classes. 
The American Journal of Distance Education, 16(3), 131–150. https://​doi.​org/​10.​1207/​S1538​9286A​
JDE16​03_2

Wang, K., Zhu, C., Li, S., & Sang, G. (2023). Using revised community of inquiry framework to scaffold 
MOOC-based flipped learning. Interactive Learning Environments, 31(10), 7420–7432. https://​doi.​
org/​10.​1080/​10494​820.​2022.​20719​48

Wertz, R. E. (2022). Learning presence within the Community of Inquiry framework: An alternative 
measurement survey for a four-factor model. Internet and Higher Education, 52, 100832. https://​
doi.​org/​10.​1016/j.​iheduc.​2021.​100832

Whiteside, A. L. (2015). Introducing the Social Presence Model to explore online and blended learning 
experiences. Online Learning, 19(2). https://​doi.​org/​10.​24059/​olj.​v19i2.​453

Wickham, H. (2016). ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag
Wickham, H., & Miller, E. (2019). haven: Import and Export ’SPSS’, ’Stata’ and ’SAS’ Files. R package 

version 1.1.0. https://​CRAN.R-​proje​ct.​org/​packa​ge=​haven
Wirth, R. J., & Edwards, M. C. (2007). Item factor analysis: Current approaches and future directions. 

Psychological Methods, 12(1), 58–79. https://​doi.​org/​10.​1037/​1082-​989X.​12.1.​58
Wolf, E. J., Harrington, K. M., Clark, S. L., & Miller, M. W. (2013). Sample size requirements for struc-

tural equation models: An evaluation of power, bias, and solution propriety. Educational and Psy-
chological Measurement, 73(6), 913–934. https://​doi.​org/​10.​1177/​00131​64413​495237

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under 
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of such publishing agreement and 
applicable law.

https://doi.org/10.18637/jss.v048.i02
https://eprints.lancs.ac.uk/id/eprint/144549
https://doi.org/10.22158/fet.v3n3p9
https://doi.org/10.1080/01449290903156622
https://doi.org/10.1080/10447318.2018.1455126
https://doi.org/10.1287/mnsc.32.11.1492
https://doi.org/10.24059/olj.v25i2.2275
https://doi.org/10.14742/ajet.4364
https://doi.org/10.1207/S15389286AJDE1603_2
https://doi.org/10.1207/S15389286AJDE1603_2
https://doi.org/10.1080/10494820.2022.2071948
https://doi.org/10.1080/10494820.2022.2071948
https://doi.org/10.1016/j.iheduc.2021.100832
https://doi.org/10.1016/j.iheduc.2021.100832
https://doi.org/10.24059/olj.v19i2.453
https://CRAN.R-project.org/package=haven
https://doi.org/10.1037/1082-989X.12.1.58
https://doi.org/10.1177/0013164413495237

	Measuring social presence in online learning: A validation study
	Abstract
	1 Introduction
	2 Background
	2.1 The community of inquiry framework
	2.2 Definition, history, and indicators of social presence
	2.2.1 Role of social presence in online learning


	3 Methodology
	3.1 Validity and reliability
	3.2 Measures
	3.3 Data collection
	3.4 Sample
	3.5 Data analysis

	4 Results
	4.1 IFA models
	4.1.1 Affective expression scale
	4.1.2 Open communication scale
	4.1.3 Group cohesion scale
	4.1.4 Social presence scale


	5 SEM results
	6 Discussions
	6.1 Affective expression
	6.2 Open communication
	6.3 Group cohesion

	7 Conclusion
	Appendix
	References


