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A B S T R A C T   

This work was built on two strands of earlier research on the community of inquiry framework (CoI). The first 
strand was Biglan’s seminal work on disciplinary epistemological structures and how these structures impact 
digital technology-enabled higher education teaching. In the other strand, some rare studies suggested that 
emotional issues are important to understanding higher education teaching. Nevertheless, research that links 
these two strands is even rarer. Therefore, this study aims to analyze the relationship between digital technology- 
enabled teaching in higher educational settings, the presences of the community of inquiry framework (CoI), and 
disciplinary epistemological structures. Survey responses from 143 teachers were analyzed through confirmatory 
factor analysis (SEM) and reflexive thematic analysis. Emotional presence was found to be a possible fourth 
element in the CoI. Disciplinary differences (coded as pure vs. applied sciences) were found to have an effect on 
the CoI, and that effect was particularly evident through the mediation of emotional presence. The differentiating 
factor was teachers’ views on the role of teaching. When guiding digital design, the recommendation is to 
consider such disciplinary differences specifically.   

Introduction 

Teaching in higher education is a complex and multifaceted phe-
nomenon, affected by disciplinary differences [1]. It is a process made 
up of designing and organizing courses, facilitating learning, and per-
forming direct instruction. Quality learning experiences in higher edu-
cation are dependent upon effective teaching strategies [2]. To reach 
that outcome, teachers must develop appropriate teaching skills that 
enable learning. These skills link their teaching to the curricula, their 
disciplinary requirements, the educational settings where they teach, 
and the learners’ cognitive, emotional, and social needs. In this effort, 
higher education teachers build on ideas taken from professional 
development courses and encounters with higher education practices 
through their current and past roles of teacher and learner. 

Teaching in higher education also links to conditions in society, 
particularly the emerging technological and social development. Hence, 
high-quality teaching needs to adjust to these conditions. To meet the 
demands of the new curricula and the needs of the learners, teachers 
need technological literacy and the ability to engage diverse learners 
inclusively. One solution to meet these needs is to teach through 
educational settings that enable learners to be flexible regarding place 

and time. Usually, such educational settings are enabled by the appli-
cation of digital educational technologies. 

The inclusion of such technology-enabled, digital educational op-
portunities in higher education has resulted in education delivery being 
labeled in new ways, e.g., in terms of being blended, distance, hybrid, 
mobile, networked, online, or technology-enabled (e.g., [3–11]). These 
new opportunities demand new ways of understanding 
technology-enabled teaching and the activities required of the role. 

Digital technology-enabled teaching in higher education relates to 
human action’s cultural, ecological, historical, and social aspects [12]. 
From this perspective, learning is theoretically emphasized as a social 
phenomenon where human meaning-making relates to belonging to and 
participating in communities. Building on such a theoretical position, 
teaching in higher education implies fostering communities where 
learners engage in dialogues to apply, consider, and critique various 
content. One commonly applied framework/learning theory building on 
such a position is the community of inquiry (CoI) framework [13–15]. 
The application of this framework in higher educational settings in-
cludes highlighting teachers’ work as the fostering of three different 
presences in the educational setting: cognitive, social, and teaching 
presence. High levels of these presences are linked to deep and 
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meaningful learning experiences [16]. Therefore, teaching in digital 
technology-enabled higher educational settings should strive to reach 
high levels of presence for teachers and learners. It is worth noting that 
suggestions of additional presences have been put forth by several au-
thors [17], for instance, emotional presence [18–20], and learning 
presence [21,22]. No consensus has been reached so far, but it is an 
ongoing topic of discussion (e.g., [23]). 

Moreover, teaching builds on developed and emerging practices of 
higher education disciplines (e.g., [24,25]). Core beliefs and approaches 
to teaching in such practices are linked to epistemological structures 
within academic disciplines [26,27]. Such epistemological structures of 
higher education have been studied since the 1970s. Biglan [26] 
developed a theory building on the cognitive dimensions of hard versus 
soft and pure versus applied to categorize subject-matter or disciplinary 
areas. These dimensions were then used to divide academic disciplines 
into a four-field matrix (Table 1). In the hard versus soft dimension, hard 
disciplines (e.g., natural sciences) build on causalities, knowledge is 
cumulative and strive for generalization of findings, universal laws, and 
well-developed theories. In soft disciplines (e.g., history), boundaries 
are unclear, problems are loosely defined, style is important, and theo-
retical structures are more unspecified or flexible. Regarding the applied 
and pure dimensions, applied disciplines (e.g., education) link to 
external regulations and influences and have clear links to practices in 
terms of professions and problems. Pure disciplines (e.g., chemistry) are 
independent of professions and problems in social practices. Moreover, 
pure disciplines are self-regulating [28]. 

Several scholars have criticized the epistemological structural 
approach (e.g., [29,30]). Ylijoki [30] suggested a moral order as the 
mechanism behind different disciplines’ approaches, categorizations, 
and traditions. While Ylijoki disagrees with the mechanism behind 
disciplinary practices, she agrees that disciplines develop different 
practices. Whether the mechanism behind the hard-soft and 
pure-applied dimensions is linked to cognitive structures or moral orders 
or not, they seem to be dependent on “the delicate intertwining of 
disciplinary culture and knowledge structure” ([29], p. 1529). 

In the current study, the work by Biglan [26] was applied to consider 
the role of disciplines and epistemological structures in higher education 
teaching. This classification has since been verified and refined by 

scholars such as Becher and Trowler [31] and Kolb [32]. Becher [33] 
focused on Biglan’s four categories hard-pure, hard-applied, soft-pure, 
and soft-applied. These categories also match the work of Kolb and his 
study of structural differences between academic disciplines [34]. 
However, Kolb [32] applied the terms concrete-abstract for the dimen-
sion soft-hard and active-reflective for the dimension applied-pure. 

Evaluated within the higher education teaching context as described 
above, the research findings presented below add to the knowledge base 
in three ways. First, this study retests earlier conclusions that there is a 
link between Biglan’s dimensions of hard-soft and pure-applied disci-
plines and the presences in the community of inquiry framework [25,35, 
36]. The value of this retest rests on the validation, if it occurs, of earlier 
findings in a unique Swedish case. Second, this study seeks to verify the 
suggestion that emotional presence occurs as a separate element in the 
CoI experience [18–20,37,38] rather than as a sub-element of the 
broader definition of social presence where “learners feel socially and 
emotionally connected with others in an online environment” ([39], p. 
38). Finally, the assessment of emotional presence, where identified, 
will be measured across soft-hard, pure-applied disciplines, as suggested 
by Castellanos-Reyes, [37]. 

Aim and RQs 

The aim of this study was to explore and analyze the relationship 
between digital technology-enabled teaching in higher educational 
settings, the presences of the community of inquiry framework, and 
disciplinary epistemological structures. The following research ques-
tions will be answered: 

1 How do teachers’ expressions of presences of the community of in-
quiry framework relate to disciplinary epistemological structures in 
digital technology-enabled higher educational settings? 

2 Which role does emotional presence have in the relationship be-
tween the community of inquiry framework and disciplinary epis-
temological structures in digital technology-enabled higher 
educational settings? 

Before providing the method and results of the current study, a 
literature review and explanation of the CoI framework follow. There-
after, methodological issues are presented, followed by results, the dis-
cussion, and conclusions. 

Literature review and theoretical framework 

The community of inquiry 

The idea of communities for learners to support digital and 
technology-enabled higher educational settings rests on theories of so-
cial learning [40] and group dynamics [41,42]. Community, as defined 
for fostering learning experiences in such settings, emphasizes the 
human connection that can enhance emotional and cognitive engage-
ment. According to Rovai [43] “strong feelings of community increase 
the flow of information, the availability of support, commitment to 
group goals, cooperation among members, and satisfaction with group 
efforts” (p. 286). A CoI offers definition to a social-emotional educa-
tional setting that rests on inquiry-based learning processes rather than 
transmission-based, lecture-style delivery of content [44]. 

This pedagogical approach to teaching and learning can be applied 
for in-person or various digital technology-enabled educational settings. 
Once the learning community is enabled by digital educational tech-
nologies, these connections must be fostered among learners and 
teachers separated in space (synchronous) and time (asynchronous). The 
CoI theoretical framework [14] is one of the most widely used frame-
works for building communities online [45]. Prior to, and then partic-
ularly because of the Covid-19 global pandemic, the application of the 
CoI framework emerged as a relevant and theoretically appropriate 

Table 1 
Classification of academic disciplines, adapted from Biglan’s Dimension I “Hard- 
soft” and II “Pure-applied” (1973).   

Pure Applied 

Hard Biology 
Chemistry 
Electronics 
Natural Sciences 

Building Technology 
Chemical Engineering 
Computer Engineering 
Electrical engineering 
Environmental Engineering 
Environmental Science 
Industrial Design 
Mechanical Engineering 
Quality Technology 
Sport Technology 

Soft Comparative Literature 
Economics 
Geography 
History 
Political Science 
Psychology 
Public Health Science 
Religious Studies 
Sociology 
Swedish 

Archives and Information Science 
Business Administration 
Business Management and Organization 
Civics 
Criminology 
Education 
Graphic Design 
Informatics 
Journalism 
Mathematics Education 
Media and Communication Science 
Nursing Sciences 
Quality Management 
Social Work 
Sound Production 
Tourism Studies  
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collection of CoI instructional strategies based in cognitive presence, 
social presence, and teaching presence [46] for pedagogically sound use 
of online delivery strategies in higher educational settings. Emotional 
presence emerged later as an additional element affecting teaching and 
learning in the CoI framework [18–20,47]. 

The CoI framework (see Fig. 1.) explains the required communal 
teaching and learning processes to create conditions for deep and 
meaningful learning. The framework rests on the assumption that 
engaging, meaningful, educational experiences occur at the combina-
tion of three presences: cognitive, teaching, and social presence. Presence is 
defined as the human orientation to the current opportunity for 
engagement and experience. In reference to the application of digitally- 
enabled presence elements to educational design, there is a requirement 
for all members of the community to exhibit a state of alert awareness, 
receptivity, and connectedness to the social, cognitive, emotional, and 
communal workings of the collective (adapted from a definition by [48], 
p. 1). Current definitions of the three presences in the base model and 
the addition of emotional presence are as follows: 

Cognitive presence (CP) emerges from “the extent to which learners 
are able to construct and confirm meaning through sustained reflection 
and discourse in a critical community of inquiry” ([49], p. 11). Shaped 
by a model of practical inquiry, four sub-elements (categories) support 
this activity: triggering events, exploration, integration, and resolution 
or closing of the inquiry. 

Teaching presence (TP) is so named to be identified as unique from 
‘teacher presence’. As a critical requirement for learning inclusive of all 
community members; the teacher, or instructor of record, and the 
learners, provide leadership through a shared model of collaboration 
and co-construction of the educational setting. Teaching presence for all 
community members, although applied in different ways depending on 
whether you are a student or a teacher, emerges in the integration of 
three categories: the educational design and organization of its com-
munity, the facilitation of learning processes, and the direct instruction 
of content. The first explicit definition of TP is: “the design, facilitation 
and direction of cognitive and social processes for the purpose of real-
izing personally meaningful and educationally worthwhile learning 
outcomes” ([50], p. 5). These are the three uniquenesses to explicate 

teaching presence. (1) All learning community members have some role 
to play in the teaching space. (2) Under consideration before and during 
a bounded communal learning experience are the design and organi-
zation, facilitation, and direct instruction of content and processes. (3) 
In so doing these first two things, social and cognitive presence are 
managed and emergent. As such, teaching presence is of key importance 
for enabling both the other presences [16]. Of particular interest in this 
study, is that the learner experience of shared teaching presence affects 
the emergence of social presence [51]. 

Social presence (SP) has been redefined from its original definition 
and is now defined as “the ability of participants to identify with the 
community (e.g., course of study), communicate purposefully in a 
trusting environment, and develop interpersonal relationships by way of 
projecting their individual personalities” ([52], p. 352). The categories 
are interpersonal expression, group cohesion, and open communication. 
Interpersonal expression is expected to go beyond the idea of dialog and 
interplay – as strictly being about course activities and content – and add 
personal reflections and the presentation of self. Group cohesion is 
fostered through the explicit identification and mutual agreement about 
shared purpose and the communal educational setting. Open commu-
nication, the third category of social presence, supports both personal 
expression and group cohesion by allowing time and opportunity to 
express oneself freely and connect with others. 

These three presences represent the original, base model of the CoI. A 
fourth presence, emotional presence (EP), has been suggested [18–20]. 
Emotion was originally seen as a central sub-concept of social presence, 
particularly in reference to affective expression and a sense of belonging 
within the community [15]. The expansion of notions into emotional 
presence encapsulates the affective side of learning, but it has been 
further identified as something that permeates the CoI model [11,38, 
53]. Item indicators in the instrument measuring the original three 
presences [54] have been expanded to include six item indicators of 
emotional presence. Exploratory factor analysis suggests that emotional 
presence may stand alone as a separate element in this framework [18]. 
This occurred as the operationalization of emotional presence defined 
by Cleveland-Innes and Campbell [19] as the outward expression of 
affect, emotion and feeling, by individuals and among individuals in a 

Fig. 1. The community of inquiry framework (Illustration by: D.R. Garrison, University of Calgary; M. Cleveland-Innes, Athabasca University; and N. Vaughan, 
Mount Royal University. CC BY-NC-ND). 
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community of inquiry, as they relate to and interplay with the digital 
educational technologies, course content, learners, and the teacher. The 
six items are organized into the three categories: Teacher Interplay (item 
5 and 20), Learner Interplay (item 33 and 40), and Course Content Inter-
play (item 14 and 28). A list of all items can be found in the appendix. 

This additional conceptualization of the CoI model creates further 
redefinition of the role of the teacher in a community of inquiry. The 
diversity of learners’ emotional experiences and needs must be consid-
ered, particularly in reference to the move to digital technology-enabled 
education. As the nature and impact of emotion have little scientific 
consensus [55], considering how emotion affects teaching and learning 
must still be exploratory. Despite such ambiguity, “it is important for 
online course designers and instructors to understand the inevitable 
mixed emotions online learners could have and to optimize instructional 
strategies accordingly” ([56], p. 103). 

Disciplinary differences of digital technology-enabled teaching 

It is widely noted and accepted that “teaching practices vary greatly 
between disciplines” ([57], p. 23). Also noted and accepted is that what 
constitutes those differences and how to support the transition to 
high-quality digital technology-enabled teaching is illusive. Applica-
tions of Biglan’s taxonomy, described above, have demonstrated pat-
terns across hard-soft, pure-applied disciplines, and all combinations. 
This classification of academic disciplines can be a helpful heuristic 
device. Biglan [26] suggests that disciplines with a well-developed 
treatise would be hard, and those without would be soft. Applications 
of these suggestions to the CoI framework indicate that hard-applied 
disciplines are more likely to use teaching methods that are more 
directly instructive and teacher-centered [39]. Soft-applied disciplines 
benefit more from pedagogical processes than content delivery strate-
gies, processes that include deliberation and debate. These are 
constructivist and reiterative approaches that are more 
learner-centered. In this case, transferable skills, reflective practice, and 
lifelong learning are the focus. Pure disciplines focus on content 
knowledge where applied disciplines expect action. There are, of course, 
overlaps and combinations of these dichotomies [58]. 

As one complex example, Whitelock-Wainwright et al. [59] state that 
“pure and applied STEM disciplines offer an array of learning activities 
that are clearly discernible from pure and applied non-STEM disciplines 
… the study shows that learning activities are frequently facilitated in 
the LMS space, combined with lectures as the dominant activities in the 
physical spaces” (p. 587. Note: LMS = Learning Management System). 
Differences between STEM, a fit for the hard category, and non-STEM 
disciplines that better fit the soft category, have demonstrable, clear 
proclivities for different pedagogical forms. Earlier arguments suggest-
ing benefits for STEM disciplines through online and blended practices 
[39,60] are not supported in later studies. 

In support of findings noted above and employing the CoI theoretical 
framework, other research found that “the harder disciplines preferred 
the direct instruction sub-category of teaching presence rather than 
facilitating discourse” ([61], p. 47). From the learner point of view, Lim 
[36] found that two of the presences, cognitive and teaching presence, 
influenced perceived learning outcomes across all disciplines, but the 
impact of social presence across disciplines was inconsistent. 
Hard-applied discipline learners were one group reporting no impact 
from social presence. According to recent reviews on the CoI, there is a 
need to expand the settings in which the CoI instrument is applied [62]. 
As most CoI research has been conducted in social science settings, there 
is a need to expand to other academic disciplines to further study how 
disciplinary differences might affect the CoI [63,64], and specifically 
features “can be investigated further by separating the programs by 
types of disciplines (hard or soft, pure or applied)” ([65], p. 159). 
Further, Olpak [63] notes that most studies were conducted on higher 
education learners and within a North American cultural context. 
Accordingly, teacher perceptions are an under-researched area, 

especially from a non-American context. Research reported here ex-
pands this conversation and evaluation. 

Methods 

Participants 

All the teaching staff at a higher education institution in Sweden 
were invited to participate in the study. A small number of those 
teachers (n < 20) participated in a workshop on CoI prior to the survey, 
meaning that most teachers were not introduced to the framework by 
the authors. The 905 staff members were emailed an invitation with a 
link to the online survey, including a statement of informed consent. A 
total of 214 responses were returned, some after multiple reminders 
were sent. After the removal of incomplete survey responses (> 50% 
missing within), 143 responses remained for analysis (16% response 
rate). It is a low response rate (RR). However, a growing body of 
research shows a scant relationship between RR and non-response bias 
[66], and whether a sample is appropriate and representative is a more 
relevant indicator of quality [67,68]. As the studied Higher Education 
Institution (HEI) has a long tradition of digital technology-enabled ed-
ucation through all academic disciplines, including providing a profes-
sional development program for new staff, the teachers can be assumed 
to have relevant experiences for this survey. Further, a statistical model 
comparable to previous validations of the CoI instrument was tested and 
found to be valid (see M0, Table 4), indicating that no significant bias 
exists in the sample. There were 23 missing item responses in total 
distributed over three cases, where a single case accounted for 19 of 
those missing item responses. 

The HEI in this study is dominated by programs for teacher training, 
psychology and social work, engineering, and health science. It is 
organized in two academic faculties, the Faculty of Science, Technology, 
and Media (38.9%), and the Faculty of Human Sciences (61.1%). The 
academic disciplines for teaching by the respondents were organized 
into four categories adapted from Biglan’s [26] dimensions hard vs. soft- 
and pure vs. applied sciences (see Table 1). Biglan’s coding scheme has 
been verified by Becher [33] and Kolb [32], and was recently imple-
mented by Lim [36] in a CoI study. The resulting classifications can be 
seen in Table 1 and the proportions of respondents in each category in 
Table 2. 

Instrument 

A modified version of the CoI survey instrument [54,69] was used, 
where six items were added to measure an Emotional Presence element 
[70]. All item phrasings were adjusted to represent the teacher’s 
perspective rather than the learner’s [70]. An ordinal 5-point Likert 
scale was used to elicit responses. The 40 items of the instrument were 
randomized to minimize response-set error. In addition to the 
Likert-scale questions, a demographic question for academic discipline 
and an open-ended question for general comments and feedback were 
added to the survey. The principal presence elements are composed of 
three to four categories each, and the categories consist of two to five 
items each, as seen in Table 3. 

Procedure 

Mplus v. 8.1 [71] was used to analyze multivariate relationships 

Table 2 
Frequency and proportions of responding teachers in the Hard-soft and Pure- 
applied categories.  

Science n (%) Hard Soft 

Pure 5 (3.5) 32 (22.2) 
Applied 34 (23.6) 73 (50.7)  
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among the four presences and the exogenous background variables. 
Covariance-Based Structural Equation Modeling (CB-SEM) with robust 
Maximum Likelihood estimation (MLR) was used to test the hypothe-
sized relationships. Parceling of the survey items was done using the 
theoretical element structure of the presences (Table 3), as parceling can 
be advantageous when the sample is small [72]. Missing data patterns 
and normality assumptions were examined in SPSS before CFA and SEM 
analyses were carried out. Due to some non-normality, as indicated by 
the scaling correction factor (1.1179 > 1), MLR was selected for esti-
mation as it adjusts for non-normality of the data [72]. 

Open-ended responses were coded and analyzed qualitatively using 
an inductive approach ”designed to develop a richer more nuanced 
reading of the data, rather than seeking a consensus on meaning" ([73], 
p. 594) following the six phases of reflexive thematic analysis suggested 
by Braun and Clarke [73,74]: (1) Familiarize yourself with the data; (2) 
Generating initial codes; (3) Searching for themes; (4) Reviewing 
themes; (5) Defining and naming themes; and (6) Producing the report. 
A single author initially performed phases one through three, as the 
amount of text to code was very small. In phases four and five, results 
were reviewed by a second author, and a common solution was nego-
tiated. All authors participated in phase six. 

Results 

Structural equation modeling 

To report model fit, a number of widely used indices were adopted, 
as recommended by Kline [72]: (1) model χ2 as an absolute fit index, in 
combination with other indices due to its sensitivity to sample size; (2) 
Bentler Comparative Fit Index (CFI; [75]) together with Tucker-Lewis 
Index (TLI; [76]) as incremental fit indices scaled as goodness-of-fit 
statistics, where results above 0.90 and 0.95 indicate acceptable and 
excellent results, respectively; (3) Steiger-Lind Root Mean Square Error 
of Approximation (RMSEA; [77]) as a badness-of-fit statistic where re-
sults below 0.08 and 0.05 indicate acceptable and good results, 
respectively; (4) Standardized Root Mean Square (SRMR) for absolute fit 
scaled as a badness-of-fit statistic, where results below 0.06 are 
considered good; and (5) Akaike Information Criterion (AIC; [78]) as a 
predictive fit index to evaluate model selection for non-nested models, 
where comparatively smaller values are better. 

A CFA analysis was conducted to examine the factor structure of the 
modified instrument. As a reference, the measurement model of the 
original three presence factors was first tested without the EP items, and 
the resulting model demonstrated a good fit (see Table 4, M0, and Fig. 2 

(a)). 
After adding the latent EP element and its associated parceled items, 

the measurement model was tested but did not fit satisfactorily (see M1a 
in Table 4). Modification indices were examined, and by regressing SP 
on EP_SP, model fit improved substantially even if results still are 
moderate (Table 4, see M1b). That the model improved when the latent 
SP variable was regressed on the SP category for EP might indicate 
overlapping question scope. 

Previous studies have shown support for a structural model where TP 
has a direct effect on CP, and a mediated effect on CP via SP (Fig. 2(a); 
also see [39,79,80]). We make the theoretical assumption that TP must 
have a direct or mediated effect on all other presences, and not the other 
way around as “it makes little conceptual sense to view social presence 
as the intended outcome of a community of inquiry” ([79], p. 73). 
Further, because TP is constructed as that which enables learners to 
practice, it makes most theoretical sense to see TP as causally preceding 
the other presences. What remains to be tested is whether EP mediates 
TP on SP, or TP on CP, as illustrated in Fig. 2(b). No significant result was 
found for the regression of CP on EP (0.032, p = .74), meaning that the 
only possible model remaining is the one shown in Fig. 2(c). As the 
causal direction must flow from TP to EP, and no mediating effect exists 
directly from EP to CP, the only possibility remaining is for EP to be a 
mediator on SP. The structural regression model (SR; Fig. 2(c)) has an 
identical fit to the measurement model M1b. 

The effects of the classifications along the dimensions hard-soft and 
pure-applied were tested and found to produce quite similar effects 
(Table 4, models M2–M4), but as the pure-applied dimension led to a 
slightly better model fit, the hard-soft dimension was excluded for 
parsimony [72]. With pure-applied as an exogenous variable, model fit 
improved considerably. After considering modification indices, the 
structure was revised by regressing TP_DI on EP (Table 4, model M4). 
With this modification, all fit indices display good-to-excellent levels. 
This modification, however, caused the regression of TP on EP to turn 
non-significant, meaning that all effect of the teaching presence is in-
direct and mediated via direct instruction. The final model can be seen in 
Fig. 3. Apart from the regressions of EP on TP, and TP on Pure-applied, 
all regressions are significant. 

Thematic analysis of open-ended responses 

Of the 143 completed surveys, 50 contained open-ended responses. 
In 31 of those, expressions of difficulties answering the questionnaire 
were found. Two distinct themes of difficulty emerged, first regarding 
the perspective of the questions and second regarding clarity issues. 
Difficulties in the first theme revolved around teachers feeling the need 
to take the perspective of the learners, in essence trying to guess the 
learner’s perceptions. Some teachers also perceived that the questions 
implied a single learner’s perception while directed at the teacher’s 

Table 3 
Elements, categories, and associated survey items in the CoI framework.  

Element Category Variable 
name 

Item 

Social Presence (10 
items) 

Open Communication 
(OC) 

SP_OC 26, 30, 36 

Personal Expression 
(PE) 

SP_PE 7, 29, 31, 39 

Group Cohesion (GC) SP_GC 2, 12, 22 
Cognitive Presence (12 

items) 
Triggering Event (TE) CP_TE 3, 4, 32 
Exploration (Ex) CP_Ex 15, 19, 24, 

35 
Integration (Int) CP_Int 13, 18, 21 
Resolution (Res) CP_Res 1, 37 

Teaching Presence (12 
items) 

Direct Instruction (DI) TP_DI 9, 10, 34 
Facilitation (Fa) TP_Fa 11, 16, 23, 

25, 38 
Design & organisation 
(DO) 

TP_DO 6, 8, 17, 27 

Emotional Presence (6 
items) 

Teaching Interplay EP_TP 5, 20 
Learner Interplay EP_SP 33, 40 
Course Content 
Interplay 

EP_CP 14, 28  

Table 4 
Results of model fit analysis for CFA models.  

Model χ2 (df) p CFI/ 
TLI 

RMSEA 
[90% CI] p 

SRMR AIC 

M0: Measurement 
3 factors 

52.7 (32) 
0.0120* 

.961/ 
0.945 

.067 [.032 
0.098] 0.185 

.045* 5216.8 

M1a: 
Measurement 4 
factors 

108.2 (59) 
0.0001** 

.932/ 
0.910 

.076 [.053 
0.098] 
0.033* 

.067 6501.4 

M1b: MI – SP on 
EP_SP 

90.2 (58) 
0.0043** 

.955/ 
0.941 

.062 [.035 
0.086] 0.204 

.052 6483.9 

M2: 3-level Hard- 
soft 

108.4 (68) 
0.0013** 

.946/ 
0.928 

.064 (0.040 
0.086) 0.149 

.056 6473.1 

M3: 3-level Pure- 
Appl. 

108.1 (68) 
0.0014** 

.947/ 
0.929 

.064 (0.040 
0.086) 0.153 

.053 6477.8 

M4: 3-level Pure- 
Appl. & MI 

95.5 (67) 
0.0127* 

.962/ 
0.949 

.054 (0.026 
0.078) 0.368 

.049* 6466.2 

Note: MI = Modification index applied. ** p < .01. * p < .05. 
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perception of all the learners as a group. Here it is exemplified by 
Teacher C118 (translated from Swedish by authors, clarifications added 
in brackets): 

Do you think I only have one course? Do you think every learner 
performs equally well in every course? How are you [as a teacher] 
supposed to know how one learner perceives another learner? Maybe 
it is also conceivable that relations differ between different class-
mates? (Teacher C118) 

The response implies that this pure discipline teacher does not 

consider awareness of the learners’ social climate to be a thing the 
teacher could be aware of. As some hunch in that area is a prerequisite 
for the ability to design and develop social aspects in a course, it is 
unlikely that this teacher has an epistemological structure involving the 
social transformation of knowledge. 

Further, the fact that teachers are involved in multiple courses 
(typically 5–10 courses per semester) while questions were directed at a 
single course or learner group frustrated some teachers, similarly 
regarding the considerable differences between first, second, and third- 
cycle courses that the questions do not accommodate. First (Bachelor’s 

Fig. 2. Latent factor structure of the original CoI model (a), tested latent factor models with the addition of EP (b), and the final latent factor model (c). TP =
Teaching Presence, SP = Social Presence, CP = Cognitive Presence, EP = Emotional Presence. 

Fig. 3. Final SR model (M4) including the exogenous variable Pure-Applied and the regression of TP_DI on EP suggested by modification indices. Note: values in 
parenthesis are SE. ** p < .01. * p < .05. 
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degree or undergraduate), second (Master’s degree or graduate), and 
third cycle (Doctoral qualification or post-graduate) are the proposed 
system of easily readable and comparable degrees from the Bologna 
Declaration [81]. A teacher exemplifies these difficulties: 

As I teach all levels and in so many courses per year, my answers 
represent a sort of average of what my perceptions are. It makes a 
huge difference on the questions when comparing learners in the first 
cycle with those in the third cycle. (Teacher C066) 

The fact that the instructions at the beginning of the questionnaire 
asked respondents to select a single course as the basis for their answers 
was apparently not observed by these teachers. This particular response, 
however, gives reason to consider examining differences due to the ac-
ademic level of courses. 

The second theme revolved around various ways the teachers 
experienced a lack of clarity. Some teachers found it challenging to 
interpret the meaning of the concept “emotion” in this context, which 
might be related to a loss of nuance due to the translation (Swedish word 
“känslor” can also be interpreted closer in meaning to the English word 
“feelings”). Others found questions to be double-barreled (e.g., “… on-
line or in the classroom …”). A teacher expressed this as: “Difficult to 
answer when there are two questions in one so often, and when eye-to- 
eye and online are not separate. The survey does not capture differ-
ences” (Teacher C130), or they had an expectation that online and 
campus distribution was supposed to be compared: “I thought more 
differences between online and campus would be addressed in the 
questions” (Teacher C009). This further underlines that some teachers 
missed following the survey instructions properly (see the previous 
paragraph). 

Finally, there are several examples where teachers express in-
dications of their approaches to teaching. There were examples of both 
the view that meaning is transmitted to the learner, and that meaning is 
transformed by learners. An example of the former is that communication 
platforms are provided for the learners, but it is not the teacher’s busi-
ness to involve themselves in learner-to-learner communication. A pure 
discipline teacher expressed this as: “Learners are adults that are pre-
sented the opportunity to meet by themselves in [our video conferencing 
tool]. That is not something we meddle with” (teacher C126). The latter 
view that teachers must create a setting “where learners have room to 
grow as individuals” (teacher C018) was expressed by an applied 
discipline teacher who also emphasized that learners are an important 
support for each other, something that could reduce drop-outs and build 
a strong feeling of community. 

Discussion 

This section starts by discussing the results of the SEM analysis in 
light of previous research and its possible significance for the field. Next, 
the thematic analysis is discussed on both a surface level and a latent 
level, and it is tied in with the SEM analysis for better explanatory 
power. Finally, some secondary results that indicate opportunities to 
refine and improve the CoI instrument are briefly mentioned. 

A direct result of the SEM is that the teacher-focused version of the 
instrument validates for the original three presences [51,54]. The 
theoretical construct that TP has a direct effect on CP, along with a 
mediated effect via SP, is well supported by the SEM model as all 
regression coefficients are significant and the model fit indices range 
from good to excellent. Further, there is support for the idea proposed by 
Cleveland-Innes and Campbell [19] of EP as a separate element in the 
CoI framework. The EP category integrates well with the previously 
validated model and acts as a mediator between TP and SP. This result 
aligns with theoretical expectations as emotion has been conceived as a 
part of the social presence construct since the conception of the frame-
work [13,14]. An interpretation of this relationship is that emotion 
provides an additional path for the teaching presence to affect the social 
aspects of the community. These results extend and deepen previous 

studies that presented the idea of an emotional presence element and 
provide significant results in support of such a model. 

The addition of the disciplinary dimension of “pureness” to the 
model resulted in structural changes in the model. A respecification of 
the model by regressing EP on TP_DI led to excellent model fit (RMSEA <
0.06, CFI >0.96, SRMR < 0.05), but rendered the direct link between TP 
and EP non-significant (r = 0.14, p = .31). The finding that TP does not 
seem to affect emotional presence directly, but is mediated via direct 
instruction, is interesting in light of the results in the study by Dempsey 
and Chang [79]. They argue that social presence was negatively affected 
by the “hardness” of the discipline, and link this result to Garrison’s [13] 
idea that a community of inquiry is better supported in “educative 
spaces where cognitive challenges can be explored and meaning 
co-constructed, rather than in spaces where meaning is transmitted to 
more than it is transformed by learners” ([79], p. 72). In our case, we find 
a much similar effect of the “pureness” of the disciplines. This model 
reveals that academic discipline has an effect on social presence, and 
emotional presence helps to untangle that effect. It is likely that it pri-
marily is the emotional presence aspects that are affected negatively by 
the discipline’s pureness (e.g., going from pure to applied has a positive 
effect on EP). This, in turn, could be an argument in favor of specifically 
considering affective expression when coaching or supporting teachers 
from different academic disciplines in their course planning and 
educational design. 

On a surface level, the thematic analysis of the open-ended answers 
indicates problems with the instrument, as several teachers expressed 
difficulties answering the survey questions. Some teachers expressed 
frustration having to guess what their learners were thinking and 
feeling. However, on a latent level, this indicates epistemological 
structures that correlate with the academic discipline’s pureness [26, 
27]. To a higher degree, teachers on the pure end of the spectrum tend to 
signal that meaning is something that is transmitted to the learner. 
Therefore, it is not relevant for a pure discipline teacher to engage with 
their learners’ social community, least of all with emotional aspects, and 
learners’ perceptions cannot be known by the teacher. The subject 
matter is in focus, and it is the individual learner’s sole responsibility to 
acquire knowledge. As a consequence, pure discipline teachers are more 
likely to find the survey difficult to answer. As the M0 model result 
shows, such difficulties did not affect the validity of the study, e.g., not 
being familiar with the CoI framework renders low CoI scores. On the 
other hand, applied discipline teachers signal that meaning is something 
that needs to be transformed by the learners in a social community. 
Applied discipline teachers also tend to be more aware of their learners’ 
perceptions and therefore tend not to express problems answering the 
survey. Hence, what on a surface level appears as an instrument problem 
is instead a direct effect of teachers being unaware of or unconcerned 
with the principles in the CoI framework. These qualitative findings tie 
in with the SEM analysis, as a reason for the TP Direct Instruction var-
iable to suppress the direct TP-to-EP link could be because the episte-
mological transmission model of pure disciplines considers the learners’ 
social community largely irrelevant. Thus, direct instruction is the only 
path remaining to influence EP or SP with teaching interventions. 

Limitations and future work 

There were possible validity issues with the instrument identified in 
both the SEM results and the thematic analysis. There appears to be 
some overlapping scope of the indicators in both the SP and the EP el-
ements that need investigation. The measurement model showed that 
the separation between the question items in the EP sub-category for SP 
might not be sufficiently distinct from the SP items or vice versa. It is, 
however, not entirely surprising that there is an overlap in this regard, as 
affective expression originally was defined as a part of SP. If EP is to be 
incorporated into the model, there might be a need to revise some 
question items, primarily the EP Learner Interplay items, but it would be 
advisable to also consider revisions to the SP Personal Expression items 
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to make sure EP aspects are not overlapping. 
The difficulties some teachers experienced in responding to the 

survey most likely reflect teachers not being aware of what the CoI 
framework is about. When teachers work towards a CoI, a likely side 
effect will be that they gain the necessary insights into their learners’ 
situation to answer these survey items. In other words, an educational 
design that does not allow the teacher to observe or engage with learners 
working together will likely lead to difficulties answering SP and EP 
oriented survey items. Therefore, the instrument should still be valuable 
in its current form within the context of professional development efforts 
directed at the CoI framework. With opportunity to grow awareness of 
social and emotional presence elements, teachers’ survey issues should 
diminish. 

However, some frustrations with the instrument can likely be avoi-
ded if the perspective of the question items is better adapted to a teacher 
perspective. Further, even though the introduction to the survey in-
structs respondents to select a single course as the focus for their an-
swers, this was obviously overlooked by many respondents and could 
need clarification. However, these issues fall outside the scope of the aim 
of this paper and require further research. 

Two other issues are: First, this study is the first that applies a 
Swedish translation of the CoI instrument. The study could confirm the 
original three-element structure of the framework, suggesting that the 
translation was adequate. However, translation problems cannot be 
ruled out completely. Second, this study found the SEM model signifi-
cant. There is, however, an increased risk of type I errors because of the 
small sample size. Preferably, this study should be repeated with a larger 
sample. 

Finally, there is a need for future work to examine the role of 
emotional presence in the CoI framework further to determine whether a 
fourth presence is warranted or whether it should be considered a 
contextual factor in the outermost circle, along with communication 
medium, applications, discipline standards, and educational context 
(Fig. 1). The relevance of emotional presence remains a topic of dis-
cussion and exploration [23,82], and we suggest an examination of 
emotional presence in relation to learners – as opposed to teachers – and 
in relation to other suggested presences, such as learning presence [22] 
and autonomy presence [83]. 

Conclusions 

The purpose of this paper was to explore the relationship between 
teaching in higher educational settings, the presences of the CoI 
framework, and disciplinary epistemological structures by looking to 
answer the research questions: (1) How do teachers’ expressions of 
presences of the community of inquiry framework relate to disciplinary 
epistemological structures in digital technology-enabled higher educa-
tional settings?, and (2) Which roles does emotional presence have in the 
relationship between the community of inquiry framework and disci-
plinary epistemological structures in digital technology-enabled higher 
educational settings? 

From the current study results, a conclusion is that teaching striving 
towards a CoI in digital technology-enabled higher educational settings 
needs to include fostering and nurturing of four different presences: 
cognitive, social, teaching, and emotional. The addition of EP fills a gap 
from earlier studies. Particularly for the professional development of 
higher education teachers, it can be valuable to consider disciplinary 
differences when guiding design of digital educational settings. 

From the findings regarding RQ1, it appears that teachers’ expres-
sions of presences of the CoI framework show that differences in disci-
plinary epistemological structures have an impact on educational 
settings. The epistemological structure associated with meaning being 
transmitted to the learners appeared more prevalent in pure academic 
disciplines, and the structure associated with meaning being transformed 
by the learners appeared more prevalent in applied academic disciplines. 
Further, regarding RQ2 these epistemological structure differences seem 

to have a particular impact in relation to EP. Teachers from pure disci-
plines seemed less inclined to address EP than teachers in applied dis-
ciplines. Due to EP acting as an enabler of SP, this difference is relevant 
when striving for a developed CoI and can be one key factor to consider 
in teacher professional development efforts. Furthermore, the structure 
of the original three presences remains intact despite the translation to 
Swedish. 

Whether EP will be incorporated as a fourth presence in the CoI or 
not, it seems clear that higher education teachers working towards a 
community of inquiry will benefit from considering affective expres-
sions when engaging in educational planning and design by, for 
instance, being present in digital communication platforms together 
with the learners, and to encourage affective expression actively. It 
seems especially beneficial in the context of pure academic disciplines. 
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[23] Zhang Y, Stöhr C, Jamsvi SS, Kabo J. Considering the community of inquiry 
framework in online engineering education. In: Proceedings of the IEEE Frontiers 
in Education Conference (FIE); 2022. p. 1–9. https://doi.org/10.1109/ 
FIE56618.2022.9962591. 

[24] Albert S, Fulton D, Ramanau R, Janes A. Exploring cross-disciplinary differences in 
course mode, instructional tools and teaching methods in online courses in 
business & management. Int J Manag Educ 2021;19(3):100532. https://doi.org/ 
10.1016/j.ijme.2021.100532. 

[25] Arbaugh JB. Does academic discipline moderate CoI-course outcomes relationships 
in online MBA courses? Internet High Educ 2013;17:16–28. https://doi.org/ 
10.1016/j.iheduc.2012.10.002. 

[26] Biglan A. The characteristics of subject matter in different academic areas. J Appl 
Psychol 1973;57(3):195–203. https://doi.org/10.1037/h0034701. 

[27] Kreber C, Castleden H. Reflection on teaching and epistemological structure: 
reflective and critically reflective processes in ‘pure/soft’ and ‘pure/hard’ fields. 
High Educ 2009;57(4):509–31. https://doi.org/10.1007/s10734-008-9158-9. 

[28] Trowler P, Saunders M, Bamber V. Tribes and territories in the 21st-century: 
rethinking the significance of disciplines in higher education. Routledge; 2012. 

[29] Simpson A. The surprising persistence of Biglan’s classification scheme. Stud High 
Educ 2017;42(8):1520–31. https://doi.org/10.1080/03075079.2015.1111323. 

[30] Ylijoki OH. Disciplinary cultures and the moral order of studying – A case-study of 
four Finnish university departments. High Educ 2000;39(3):339–62. https://doi. 
org/10.1023/A:1003920230873. 

[31] Becher T, Trowler P. Academic tribes and territories: intellectual enquiry and the 
culture of disciplines. 2nd ed. Open University Press; 2001. 

[32] Kolb DA. Learning styles and disciplinary differences. A. W. Chickering (editor). 
The modern american college. Jossey-Bass; 1981. p. 232–55. 

[33] Becher T. The significance of disciplinary differences. Stud High Educ 1994;19(2): 
151–61. https://doi.org/10.1080/03075079412331382007. 

[34] Neumann R. A disciplinary perspective on university teaching and learning. M. 
Tight (editor). Access and exclusion, 2. Elsevier Science; 2003. p. 217–45. https:// 
doi.org/10.1016/S1479-3628(03)80011-4. 

[35] Garrison DR, Anderson T, Archer W. The first decade of the Community of Inquiry 
framework: a retrospective. Internet High Educ 2010;13(1):5–9. https://doi.org/ 
10.1016/j.iheduc.2009.10.003. 

[36] Lim, J. (2018). Disciplinary differences in a community of inquiry [Doctoral 
dissertation]. Purdue University. 

[37] Castellanos-Reyes D. 20 years of the Community of Inquiry framework. TechTrends 
2020;64(4):557–60. https://doi.org/10.1007/s11528-020-00491-7. 

[38] Majeski RA, Stover M, Valais T. The Community of inquiry and emotional 
presence. Adult Learn 2018;29(2):53–61. https://doi.org/10.1177/ 
1045159518758696. 

[39] Arbaugh JB, Bangert A, Cleveland-Innes M. Subject matter effects and the 
Community of Inquiry (CoI) framework: an exploratory study. Internet High Educ 
2010;13(1–2):37–44. https://doi.org/10.1016/j.iheduc.2009.10.006. 

[40] Hill JR, Song L, West RE. Social learning theory and web-based learning 
environments: a review of research and discussion of implications. Am J Distance 
Educ 2009;23(2):88–103. https://doi.org/10.1080/08923640902857713. 

[41] Dugas D. Group dynamics and individual roles: a differentiated approach to social- 
emotional learning. Clear House J Educ Strateg Issues Ideas 2017;90(2):41–7. 
https://doi.org/10.1080/00098655.2016.1256156. 

[42] Nazzaro A-M, Strazzabosco J. Group dynamics and team building. 2nd ed. World 
Federation of Hemophilia; 2009. 

[43] Rovai A. Building sense of community at a distance. Int Rev Res Open Distance 
Learn 2002;3(1):1–16. 
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