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The COVID-19 pandemic has brought online learning to the forefront of many peda-
gogy and technology conversations (Dhawan, 2020). However, recent discussions view 
online learning as a homogenous approach to remote learning that is new to students 
and teachers. This online learning perspective stems from Emergency Remote Teaching 
(ERT), where teachers and students were given little to no time to prepare to transition to 
online learning spaces at the beginning of the COVID-19 pandemic (Hodges et al., 2020). 
Teachers and students within Ontario, Canada, were told to prepare online classes for 
two weeks, hoping the pandemic would normalize and a return to physical classrooms 
would be imminent. However, this was not the case; various versions of ERT were imple-
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Abstract
The onset of the pandemic catalyzed a paradigm shift in educational methodologies, 
bringing various forms, such as hybrid, distance, and fully online models, into focus. 
The following study explores the affective domain in online learning, focusing on 
how emotions, facial expressions, and body language influence engagement and 
support community building in fully online learning environments. This research 
explores the role of emotional intelligence in Fully Online Learning Communities 
(FOLC) and examines the impact of positive and negative emotions on interpersonal 
engagement and participation. Findings indicate positive emotions to be closely 
linked to increased engagement and active participation. The study also highlights 
the importance of exploring body language in digital learning environments 
and addresses challenges posed by technological barriers in fully online learning 
spaces. Emotional intelligence is pivotal in online learning and community building, 
emphasizing the need to understand how to create emotionally supportive digital 
learning environments. Outcomes indicate a need for future research to focus on 
understanding the role of cultural dimensions in supporting learner agency and 
community building in the fully online learning context.
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mented over two years. Students and parents faced many challenges with ERT, as there 
were expectations for digital tools and hardware, digital competencies, social competen-
cies, and executive functioning (Erlam et al., 2021).

Instructors and course designers also faced many challenges while moving to ERT. 
Among the challenges was the lack of cues about student progress that would normally 
be collected on an ad-hoc basis by instructors while interacting with students in physi-
cally co-located classrooms. According to Usher et al. (2021), this caused many instruc-
tors to attend to and use alternative data sources, such as the number of times a user 
accesses a platform, as the basis for making decisions. Simultaneously, the pandemic 
identified, and perhaps exacerbated, inequalities that exist in higher education, such as 
existential inequality, which refers to dignity, autonomy, and representativity (Czernie-
wicz et al., 2020). While making these inequalities apparent, opportunities to address 
them arose as increased orientations to the use of online community-oriented collabora-
tive environments began to emerge (Czerniewicz et al., 2020). Hadar et al. (2021) sug-
gest that having to move to ERT during the pandemic gave rise to renewed interest in 
learner-centred resilience and well-being-focused approaches and shifting pedagogical 
emphasizes from traditional didactic modes to dynamic, flexible skills and competency-
oriented processes.

Online learning can take many forms, including blended learning, where students 
participate in physical and virtual environments; hybrid or hyflex learning, where some 
students participate in physical environments while others in the same cohort work 
in virtual environments (Saichale, 2020); or fully online, where students participate in 
classes through a/synchronous tools (vanOostveen et al., 2016a). Codification of these 
forms is ongoing, with a variety of terms used in various contexts (Raes et al., 2019; 
Lakhal et al., 2020). As there are differences in physical classroom environments based 
on pedagogical decisions, there are also differences in online learning based on peda-
gogy, tools, and affordances. One such learning environment is the Fully Online Learn-
ing Community (FOLC) model (vanOostveen et al., 2016a). The FOLC model (Fig.  1) 
focuses on learning through social constructivism within spaces that learners share.

FOLC-type environments foster collaborative learning through Social and Cogni-
tive Presence interactions within a digital space. Within these intersections, learners 

Fig. 1 The Fully Online Learning Community (FOLC) model (vanOostveen et al., 2018)
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are provided opportunities to co-create knowledge instead of being receivers of infor-
mation. To achieve this, facilitators must nurture learning environments conducive to 
collaborative participation. Cognitive Presence allows learners to be challenged about 
their understanding of a topic to construct new meaning. Social Presence discusses the 
opportunities for learners to connect with others, encouraging communication through 
video conferencing tools.

Affective domain
This project explores the role of the affective domain within collaborative online envi-
ronments. Emotions detected through facial expressions and body language were 
analyzed with participation and active engagement within a collaborative online envi-
ronment. Engagement, in the context of this study, refers to active involvement and par-
ticipation in the online focus group discussions. It encompasses, among other things, 
behaviours such as collaborating, negotiating, feeling, perceiving, and reacting to oth-
ers in online settings (Tu & McIsaac, 2002). The literature provides a close link between 
engagement and active learning within fully online learning community-type environ-
ments (Oh et al., 2018). We analyzed these affective experiences in relation to their con-
nection to engagement, aiming to explore the following research questions.

1. What emotions are exhibited while participants are engaged?

 a. What emotions are displayed when engaging with peers?
b. What emotions are displayed when engaging with content?

2. What, if any, relationship exists between using participants’ videos and engaging with 
peers?

Literature review
The focus of this research is the development of fully online learning communities, 
which historically predate the pandemic (vanOostveen et al., 2016a). According to Quin-
lan (2016), emotions are crucial in developing human relationships, particularly within 
communities. They serve as a communication tool, expressing feelings and needs to oth-
ers. Positive emotions like joy and happiness can foster closeness and bonding, strength-
ening and building relationships (Meneghel et al., 2016). While often seen as harmful, 
negative emotions can also contribute to relationship development when managed 
effectively (Graham et al., 2008). They can signal problems or conflicts that should be 
addressed, leading to understanding and growth.

This literature review explores the intricate interplay between the development of fully 
online learning communities and the utilization of emotions within those communi-
ties. As education’s digital landscape continues to evolve, creating and nurturing online 
learning communities has become a focal point of research. This review combines vari-
ous studies to understand how emotions are leveraged to develop these communities. 
It scrutinizes the role of emotions and emotional intelligence in fostering engagement, 
collaboration, and a sense of belonging among online learners (Zembylas, 2008). Draw-
ing from fields as diverse as behavioural psychology, education (particularly concerning 
social learning theories), and digital technology usage, this review aims to shed light on 
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the multifaceted role of emotions in shaping the growth and effectiveness of fully online 
learning communities.

The Fully Online Learning Community (FOLC) model (vanOostveen et al., 2016a) 
describes a community-based learning ecosystem. The model consists of four dimen-
sions: Social Presence (SP), Cognitive Presence (CP), Collaborative Learning (CL), and 
Digital Space (DS). The most pertinent of these dimensions for the present study is the 
SP, as Social Presence Theory proposes that learners must perceive others as “real” in 
online environments to communicate openly, leading to better knowledge construction. 
Emotional responses can enhance social presence, making learners feel more connected 
(Gunawardena, 1995).

Online engagement

Environments designed using the Fully Online Learning Community Model are pre-
mised on students engaging in active learning while working within group or community 
environments: watching and listening to video clips, posting and responding to reflec-
tive blogs, and interacting with the course facilitator and other course participants in 
ways which reduce transactional distance (McKeithan et al., 2021; Molinillo et al., 2018). 
While active learning occurs in all four dimensions of fully online learning community-
type environments, it is clearly apparent in the SP dimension. According to Gunawar-
dena and Zittle (1997), SP can be characterized as “the degree to which a person is 
perceived as a real person in mediated communication” (p. 9) or, as Oh et al. (2018) sug-
gest, “the ease with which one perceives to have the access to the intelligence, intentions, 
and sensory impressions of another” (para. 5 in Immersion and Dimensions of Presence 
section). Tu and McIsaac (2002) summarize SP to be the awareness of interactivity.

Oh et al. (2018) expands on the concept of presence within virtual environments hav-
ing at least three sub-divisions: telepresence or the perception of being present in a com-
puter-mediated environment, self-presence or the connection felt between the actual 
person and the virtual person (emotions or body), and social presence as defined in the 
previous paragraph. Molinillo et al. (2018) contend that student SP in online group work 
is related to their inclination to engage in problem identification, exploration, and work-
ing toward solutions.

Cleveland-Innes and Campbell (2012) contend that emotions are intricately connected 
to learning, engagement and motivation, leading to the contention that emotional pres-
ence or “the outward expression of emotion, affect, and feeling by individuals and among 
individuals” (p. 283) is necessary within an online community environment. Accordingly, 
if individuals are engaging with each other to establish a learning community, they must 
experience a closeness or immediacy/intimacy with each other, leading to a willingness 
to make themselves vulnerable to others whom they trust (vanOostveen et al., 2018).

Emotions and emotional intelligence

Emotional intelligence, or EI, the ability to understand and manage one’s and others’ 
emotions, is also crucial in relationship development (Dhani & Sharma, 2016). It enables 
empathy, effective communication, conflict resolution, and mutual understanding, vital 
for intimacy within learning communities. Emotional intelligence is increasingly rec-
ognized as a critical factor in successful collaborative learning. Cleveland-Innes and 
Campbell (2012) describe emotional intelligence as “the outward expression of emotion, 
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affect, and feeling by individuals and among individuals in a community of inquiry, as 
they relate to and interact with the learning technology, course content, students, and 
the instructor” (p. 283). Individuals who can manage and understand their own and oth-
ers’ emotions are believed to be more effective in knowledge construction (Brackett et 
al., 2011; Gunasekara et al., 2022).

Exploring the effects of emotions on the achievement of online learning outcomes, it 
was found that understanding and managing achievement emotions can significantly 
impact online learning outcomes (Fasso & Knight, 2018). When students experience 
positive emotions such as enjoyment, interest, and enthusiasm while engaging in online 
learning activities, they are more likely to have better academic performance and reten-
tion of knowledge. Positive emotions can also enhance motivation, engagement, and 
cognitive processes, improving learning outcomes. Conversely, the article also high-
lights the influence of negative affective states on online learning. States such as anxi-
ety, frustration, and boredom can hinder learning progress and impede the achievement 
of desired outcomes. Anxiety, for example, can lead to reduced attention and impaired 
information processing, negatively affecting comprehension and retention (Fasso & 
Knight, 2018; Clarke, 2010; Wu & Yu, 2022).

Emotions from facial expressions and body language analysis

Facial expressions are one of the more essential aspects of human communication. The 
face and body movements are responsible for communicating thoughts, ideas, and emo-
tions. Synchronous and asynchronous apps are employed in fully online learning com-
munity-type environments in a digital space co-created (vanOostveen et al., 2021) by all 
members of the learning community through the identification and use of Web 2 (social 
networking) and Web 3 (semantic networking) apps (Hope et al., 2023). When inter-
acting through these types of apps, emotions can be expressed through emoticons and 
tone of text. However, emotions are best expressed through facial expressions and body 
language captured in audio-video conferencing software. The circumplex model of affect 
(Russell, 1980) states that emotional states are behavioural expressions of internal psy-
chological sensations and that these sensations are caused by two physiological systems: 
valence (pleasant to unpleasant) and arousal (low activation to high activation) (Barrett 
& Russell, 2015). As Yagci and vanOostveen (2021) suggest, due to human nature’s com-
plexities, personal dispositions determine the affective states displayed by facial expres-
sions and body language and the decoding the emotions of others.

Relevant social learning theories

This study is premised on social constructivist theories, suggesting that learning (adap-
tation and reorganization of concepts and constructs in each individual’s mind) occurs 
in a social context, primarily through discourse with others and when interacting with 
human artifacts, such as written statements and computer files. However, critics argue 
that these theories may not fully account for individual abilities and preferences. They 
also may not fully capture the complexity of online learning environments, where social 
cues can be more obscure (Bandura, 1977).

Self-efficacy, or the perceptions of learning capability, has been positively correlated 
to personal motivation, engagement, and self-regulation (Schunk & Pajares, 2009). Ban-
dura (1977) stated that learning is a set of cognitive processes in a social context and can 
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occur purely through observation or direct instruction. When synchronous applications 
are used in fully online learning communities, learners interact with each other and with 
other objects within the environment. Those “who feel more efficacious about learn-
ing should be more apt to engage in self-regulation (e.g., set goals, use effective learning 
strategies, monitor their comprehension, evaluate their goal progress) and create effec-
tive environments for learning (e.g., feedback from teachers, social comparisons with 
peers (Schunk & Pajares, 2009).

Self-Determination Theory (SDT) (Deci & Ryan, 2012) emphasizes the role of auton-
omy, competence, and relatedness in motivating quality learning. The theory suggests 
that learning environments that encourage independence instead of control in fostering 
motivation, positive actions, holistic growth, and mental wellness should be emphasized. 
Positive emotional responses from other learners can enhance these feelings, promoting 
engagement and knowledge construction in online learning communities.

Moore’s (1993) Transactional Distance Theory (TDT) describes the separation 
between learners and teachers, particularly in the context of distance education. Psycho-
logical and communication gaps can arise due to the separation or distance. To minimize 
the resulting potential misunderstanding, the environments employed in this study used 
dialogue and community structures to reduce the distance between individuals (Blayone 
et al., 2017). According to vanOostveen et al. (2018), while facial expressions can help 
clarify shared thoughts, they can also lead to misunderstandings or unclear communica-
tion because societal expectations can mask emotions felt by learners and their struggle 
to decode expressions accurately.

Emotionally supportive learning environments

Research suggests positive emotional responses can contribute to knowledge construc-
tion and community development (Pekrun & Linnenbrink-Garcia, 2012). However, 
creating such environments can be challenging online, where body language cues are 
absent, and misunderstandings can easily occur. Moreover, the literature often needs to 
offer more concrete strategies for creating these environments (Pekrun & Linnenbrink-
Garcia, 2012). The literature also often assumes that online learning communities are 
inherently beneficial. However, critics argue that these communities can also lead to 
feelings of isolation and disconnection, particularly if not well-managed (Kaufmann 
et al., 2022). Furthermore, the effectiveness of online learning communities can vary 
greatly depending on the platform used, the facilitation, and the participants involved 
(Rovai, 2002).

One of the issues that must be addressed is the nature of the communities that can be 
built in the environment. A traditional definition of community comes from Lave and 
Wenger (1991), who define it as a place where people are brought together by a shared 
purpose or set of aims. However, this definition seems to avoid the social nature of com-
munities where people build relationships and personalize their interactions (Hod et 
al., 2018). Relevant definitions of community may also center on values since “what our 
community does not value we might even see; inversely, activities valued by our commu-
nity are salient and inviting” (Trninic et al., 2018, p.622).

Derks et al. (2008) suggest that social presence and visibility are the most important 
contextual factors that influence emotional communication in both computer-medi-
ated communication (CMC) and face-to-face (F2F) communication. While engaging 
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in collaborative learning, learners in FOLC-type environments are encouraged to use 
audio-video conferencing software applications such as Google Meet, Zoom or Micro-
soft Teams to make their facial expressions and body language accessible to others 
(vanOostveen et al., 2016b).  vanOostveen et al. (2016b) also state that “while there is 
comfort and security in being supported, the real gains are made when students are 
being challenged about their preconceived notions, allowing for a redefinition of the 
concepts and processes involved” (p.16).

Conceptual framework (TIER)

The TIER Environmental Determinants and Emotional Response Framework employed 
in this research builds upon the Fully Online Learning Community (FOLC) model, 
which guides the structuring of online learning environments with a focus on collab-
orative learning and community building (vanOostveen et al., 2016a). Additionally, it is 
essential to note that the FOLC model is firmly rooted in a constructivist perspective, 
highlighting the importance of both social presence (SP) and cognitive presence (CP) 
and introducing the concept of collaborative learning (CL) within a digital space (DS) to 
reduce the transactional distance (Moore, 1993) and promote trust-building for effective 
communication (vanOostveen et al., 2016b).

The TIER framework (see Fig. 1) was designed for this study, incorporating essential 
elements used in analyzing the facial expression data produced by Noldus’ FaceReader 
and from the coding of body language and verbalizations, and not previously theo-
rized regarding the affective domain within collaborative online environments. It facili-
tates a nuanced exploration of how Triggers (T), Interpretations (I), Emotions (E), and 
Responses (R) shape the dynamics of online learning communities and provides a struc-
tured and tailored approach to guide research into the affective domain within collab-
orative online environments. The primary focus of this framework is to conceptualize 
the elicitation of emotions and how these emotions impact online engagement and com-
munity building. The TIER framework systematically examines the interplay between 
environmental determinants, emotional responses, and subsequent behaviours in online 
collaborative learning settings. The conceptualization of the TIER Environmental Deter-
minants and Emotional Response Framework is informed by various psychological and 
educational theories discussed (See Fig. 2).

Trigger (T): The “Trigger” phase within the TIER framework delves into the environ-
mental determinants that initiate emotional responses in online collaborative settings. 
These triggers are contextual and influenced by (SP and CP, as theorized in the Fully 
Online Learning Community (FOLC) model (vanOostveen et al., 2016a). Additionally, 
FOLC acknowledges the importance of the digital space, recognizing its role in sup-
porting SP and CP through various dimensions of human-computer-human interac-
tion and associated competencies. In this context, SP aligns with the ability to project 
oneself into a community of inquiry, examining how learners in online settings are per-
ceived and how this impacts emotional responses. CP emphasizes collaborative prob-
lem-solving and synthesizing solutions to trigger emotional responses in online learning 
environments.

Interpretation (I): The individual interpretations of triggers are conceptualized in the 
“Interpretation” phase within TIER, recognizing that external triggers do not solely 
shape emotions but are influenced by numerous factors. This phase aligns with the 
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Circumflex model, which posits that information is first interpreted and categorized 
within an individual’s emotional state before becoming an affective experience (Rus-
sell, 1980). The interpretation phase investigates how interpreting triggers as hostile or 
hospitable can lead to distinct emotional responses (Cacioppo et al., 2012), potentially 
affecting subsequent behaviours within online learning contexts.

Emotion (E): Drawing from the Evaluative Space Model (Norris et al., 2010), which 
broadens the understanding of evaluative processes, the TIER framework considers 
the discrimination of a stimulus or its features, encompassing its appetitive or aversive 
nature, hostility or hospitality and perception of pleasantness or unpleasantness. These 
discriminations, beyond verbalization, are exemplified by affective priming or the role 
of emotional experiences on cognitive processes (Norris et al., 2010). On the respon-
sive aspect, evaluative processes coordinate behavioural responses to facilitate appro-
priate approach or withdrawal, engagement or avoidance, and acceptance or rejection 
(Cacioppo et al., 2012). These emotional processes are theorized to play a pivotal role in 
shaping subsequent behaviours and levels of engagement, potentially bridging the gap 
between trigger and response within the context of learning.

Response (R): The “Response” phase within TIER aligns with the Elaboration Likeli-
hood Model (ELM)(Petty & Cacioppo,  1984). ELM proposes two distinct routes to 
persuasion: central and peripheral. The central route is characterized by deliberate con-
sideration and cognitive effort, facilitating critical analysis and attitude changes based 
on the strength of arguments. In contrast, in the peripheral route, persuasion relies on 
surface-level cues like source attractiveness or emotional appeal, with less emphasis on 
thoughtful analysis. This model underscores that attitudes formed through central pro-
cessing are more likely to shape behaviour. When individuals are highly motivated and 
able to invest cognitive effort (high elaboration likelihood), attitudes formed through the 
central route are enduring and predictive of subsequent behaviour, highlighting the role 

Fig. 2 Conceptual framework used - TIER framework
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of active student engagement and information-seeking behaviour. These behaviours may 
emphasize the proactive role of learners who comprehend the impact of emotions in 
both life and learning; they might deliberately seek out constructive emotional engage-
ment, recognizing its potential to shape their attitudes and, consequently, their actions 
(Petty & Cacioppo, 1984).

In this research, we delved into the affective domain within collaborative online con-
texts, particularly emphasizing the elicitation of emotions through facial expressions and 
body language analysis. Our central hypothesis posited that displaying positive emotions 
encourages engagement in online environments, enabling the social construction of new 
knowledge and cultivating a sense of community.

In conclusion, while a growing body of literature explores the connections between 
emotional responses and knowledge construction in online learning communities, sig-
nificant gaps and areas of controversy exist. More research is needed to understand these 
dynamics and develop effective strategies for promoting positive emotional responses 
and successful learning in online environments.

Methodology
The study used qualitative methods (Silverman, 2021) to investigate the interplay of 
facial expressions, body language, and verbal contributions demonstrated by participants 
as they engaged in a fully online discussion. The study aimed to explore the relationship 
between displayed emotional responses and their impact on knowledge construction 
within community development.

Study design

The study recruited participants enrolled in fully online courses at Ontario Tech Uni-
versity. Participants were volunteers from the fully online programs that were running 
at the time of the study (an undergraduate program in Educational Studies and a Master 
of Education program). There are more than thirty courses in these programs. Both pro-
grams are in the Faculty of Education. Prospective participants were sent project infor-
mation via social media channels or email. Enrollment of interested participants was 
established on a first-come, first-served basis due to limited space in the project. Partici-
pants engaged in 50-minute, online, synchronous discussions in groups of three to six. 
Each group was presented with the same montage of photographs depicting Canadian 
issues to instigate discussion. As seen in Fig. 3, the collage featured photos of children 
touching a globe, a polar bear on a small piece of ice, a group of people standing behind 
barbed wire, a news headline that says “healthcare costs” with a stethoscope laid on top, 
four paintings designed with red, black, blue, and brown, and a Canadian flag with a sub-
stance dripping from the top.

For each focus group, recruited participants had a choice of scheduled sessions to a 
maximum of 6 participants per session. Most participants did not know each other prior 
to these sessions. The researchers employed a graduate student trained in a particular 
role: provocateur, collaborator, compliant, and non-participatory. The planted colleague 
was meant to add nuances to the discussion and elicit various emotional responses from 
the participants. Other participants were not informed about the “plant” until the end of 
the discussion. All fully online sessions were recorded, and the final dataset comprised 
eight sessions with two to five participants each. For this project, the researchers only 
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analyzed six of the recorded sessions. To gather the most reliable and trustworthy data 
possible, researchers analyzed and coded participant behaviours in a series of iterative 
steps, including watching the video with sound, watching the video without sound to 
rely on changes in body language, and proceeding to watch with sound again to confirm 
emotional changes and triggering events.

Researchers were divided into three teams of two, and each team was initially assigned 
two recorded sessions to analyze. The recorded data were analyzed in three stages and 
then double-coded by at least two research teams. In the first stage, researchers estab-
lished a general outline of observable criteria, including emotions, time stamps, events, 
thick description, and reflection (See Table 1 for definitions of each category).

In the second stage, researchers focused on state events and the duration of the 
events that resulted in each emotional response. The third stage saw the addition of two 

Fig. 3 Focus group collage
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additional categories: emotional triggers and an indicator of whether the observed emo-
tion was positive or negative (See Fig. 4).

Emotional triggers were categorized into Procedural/Organizational, Interpersonal/
Mimic, and Content/Topic. The second category utilized the Face Reader® analysis of 
facial expressions to divide emotions into Positive (Happy and Surprised) and Negative 
(Sad, Angry, Scared, Disgusted).

Furthermore, the researchers contrasted the facial expression data derived from Face 
Reader® with their team’s assessment of the emotions in each video, offering a deeper 
understanding of the emotional dynamics of the conversations. These data helped estab-
lish the coding scheme used in the fourth stage. During the fourth stage, the researchers 
utilized Noldus’ The Observer XT software to classify participant behaviours and emo-
tional responses observed during the online focus groups. This information was lever-
aged to gauge the participants’ overall engagement in the online discussions.

These elements of the coding scheme (See Table 2) were established to understand the 
observable behaviours demonstrated by participants in the recorded sessions.

The final negotiated coding scheme has five behaviour groups, including eye move-
ments, body gestures, adjusting technology, vocal changes, and discussion contribu-
tions. The first observable behaviour, “looks at participant video,” targets when and how 
often participants are seen looking at the video feed of other participants. The “non-ver-
bal gestures” code focused on capturing participants’ body language as reactions to envi-
ronmental stimuli. To help determine participants’ levels of social presence in the online 
focus groups, the number of times participants turned their cameras off was perceived 

Table 1 Stage one coding definitions
Emotions The Emotions category captured the emotional responses 

displayed by participants during the observation period.
Time Stamp The Time Stamp category recorded the exact time the emotional 

response was observed.
Event The Event category documented the specific situation or context 

that triggered the emotional response.
Thick Description The Thick Description category detailed the emotional response, 

including any accompanying verbal or nonverbal cues.
Reflection The Reflection category allowed the observer to provide personal 

reflections and interpretations of the observed emotional responses.

Fig. 4 Coding scheme and stages
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to be representative of social presence in this study The subsequent observable behav-
iour investigated changes in the volume and pitch of participants’ voices during their 
responses. The last coded behaviour was focused on participants’ verbal contributions, 
including when they stated new information, responded to others, shared personal 
information, and checked in with other participants.

Reliability checks

To ensure the reliability of the coding scheme and subsequent findings, the research 
team set up two sessions for reliability coding to check the accuracy of the coding 
scheme (Fitzner, 2007). After each researcher coded the assigned session, the research 
team met to compare results and discuss discrepancies in the coding. To do this, the 
researchers downloaded the visualization from Observer XT to match up the coded 
observable behaviours and their durations. Subtle differences were found in the start 
and stop times of the coded behaviours. Some researchers coded the duration for more 
extended periods, while others perceived participants to stop and start behaviours, 
resulting in shorter durations. After these negotiations, the researchers coded another 
segment for comparison. Results were similar, with minimal discrepancies.

Data analysis process

To analyze the data and produce findings for the study, researchers aligned the coded 
data from Observer XT with the emotional responses gleaned from FaceReader. The 
behavioural analysis involved manually fixing the data to remove unnecessary informa-
tion so the researchers could align observed behaviours with a corresponding emotional 
state based on the coded timeframe. Coding the data was a long and tedious process 
involving double-checking the durations of emotional responses from FaceReader data 
with the events coded in Observer XT. To capture the time participants demonstrated 
engagement, researchers targeted events where participants were coded to be actively 
engaged. The participants’ behaviours were quantified and totalled to measure their 
overall level of active engagement in the online focus group discussion.

Limitations

Several limitations were identified. Firstly, the participant pool consisted solely of indi-
viduals from educational programs, potentially limiting the applicability of findings to 
broader demographics. Secondly, participants’ familiarity with the virtual environment 
used in the study may introduce biases in the interpretation of facial expressions and 
emotional cues. Thirdly, this research study focuses on emotions as interpreted through 
observed behaviours. Participants may have felt other emotions without demonstrating 

Table 2 Stage Four Coding Scheme
Behaviour groups Observed Behaviours
Eye movements looks at participant video
Body Movement non-verbal gestures (face and/or body)
Technology adjustments turns off camera
Vocal changes change in volume and/or pitch
Contributions to discussion contributes new information

replies to comments
shares personal information
checks in with other participants
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any specific observed behaviours. Consequently, these emotions fall beyond the scope of 
this study. In the future, it may be possible to add galvanic skin response and the mea-
surement of heart rate indicating arousal to the data sources providing access to these 
undetected emotional responses. Lastly, the subjective nature of emotion interpretation 
by researchers could introduce bias, influencing how emotions are identified and catego-
rized within the dataset. To address the limitations, the study sessions were structured 
to encourage interactions, and the data analysis involved iterative steps, including dou-
ble-coding and reliability checks.

Findings
In exploring our first research question of what emotions are exhibited while partici-
pants are engaged in online learning, we also questioned what emotions were displayed 
when engaging with peers and what emotions are displayed when engaging with con-
tent. We found that participants who displayed positive emotions (e.g., happy, surprised) 
were likely to contribute with greater frequency than their peers. Additionally, we found 
that participants exhibiting positive emotions tended to have longer verbal contribu-
tions. For example, the participant from one of the sessions displaying the most posi-
tive emotions (161 occurrences) contributed 37 times for a total of 639.8  s, while the 
participant displaying the least positive emotions (12 occurrences) contributed 18 times 
for a total of 425.5 s. Verbal contributions coded as team building (e.g., “sharing personal 
information” and “checking in with other participants”) were also associated with posi-
tive emotions and participants smiling or displaying interest and compassion.

Additionally, participants tended to share personal information in the second half of 
the session. Verbal contributions also tended to increase in duration in the second half 
of the discussion. For example, among the three participants in one of the sessions, the 
longest contribution in the first half was 57.2 s, while in the second half, the longest con-
tribution was 96.6  s long. Furthermore, we found that participants were prone to dis-
play negative emotions (e.g., boredom, anger, fear, anxiety, disgust) when they were not 
verbally contributing to the conversation and appeared not actively engaged through 
observable body language (e.g., nodding, head shaking, gesturing).

We also found that overall, positive emotions tended to last significantly longer than 
negative emotions, with one of the participant’s overall positive emotions duration 
of 572.0  s and overall negative emotions duration of 44.4  s. In addressing our second 
research question, which explores the relationship between attending to other partici-
pants’ videos and engagement with peers, our study found a notable tendency for partic-
ipants to use non-verbal body language (e.g., facial expressions, body movements) while 
making verbal contributions.

Moreover, we found that participants frequently shifted their eye gaze from the cen-
ter of the screen, where the collage was displayed, to the right side of the screen, where 
other participants’ videos were located. This shift occurred particularly when partici-
pants were not verbally contributing to the conversation or immediately after speaking 
(see Fig. 5). The movement of the eyes to the right suggests increased social awareness, 
as participants appeared to seek support and validation from their community of prac-
tice (CoP) after sharing their viewpoints and while others were speaking. In contrast, 
during their own verbal contributions, participants’ eye gaze focused more on the center 
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of the screen, specifically the collage. Participants also reciprocated this support (e.g., 
nodding or smiling) while others were speaking.

Additionally, participants often directed their attention to peers’ video feeds when 
sharing personal information. This suggests a desire for emotional support and valida-
tion during moments of personal disclosure and vulnerability.

Note: This figure illustrates coding visualization. The first line (gray) indicates time-
stamps. The second line (red) represents looking at other participants’ videos. The third 
line (orange) represents non-verbal communication. The fourth line (brown) represents 
contributing to the discussion. The fifth line (blue) represents replying to other partici-
pants. The sixth line (green) represents sharing personal information. The seventh line 
(yellow) represents checking in with other participants.

Notably, we found that the duration and pattern of contributions experienced a signifi-
cant shift during one of the sessions, where an instructor took on the participant role. 
Specifically, when an instructor assumed the role of a participant, a hierarchical dynamic 
emerged. In this setting, participants primarily directed their responses to the facilitator, 
leading to a notable decrease in peer-to-peer interactions.

Discussion
Our findings resonate with previous research (Blanchard & Markus, 2004; Preece, 1999; 
Rheingold, 2000), providing empirical confirmation of established trends. For instance, 
in alignment with Moore’s transactional distance theory (1993), we observed that par-
ticipants were more inclined to share personal information in the second half of our vir-
tual discussions. This pattern suggests a reduction in transactional distance over time, 
indicating that participants began to perceive the virtual space as a secure and conducive 
environment for personal disclosure. This finding supports Moore’s notion that as par-
ticipants become more familiar with the learning environment, the perceived psycho-
logical distance between them and their peers decreases, fostering a sense of safety.

Similarly, our study corroborated Moore’s transactional distance theory (1993) in 
the context of verbal contributions. We noted that the duration of verbal contribu-
tions increased during the second half of our discussions, coinciding with the observed 
decrease in transactional distance. This pattern aligns with stages of engagement in a 
CoP from peripheral and passive to a more active and engaged state (Lave & Wenger, 
1991). The observed trend in our study reflects this progression as participants became 
comfortable, shared personal information, and engaged in longer and more informa-
tive contributions as the discussion advanced. Our findings also support Gilly Salmon’s 
(2011) Five-Stage Model for e-learning, which outlines the stages learners typically 
progress through in an online environment: access and motivation, online socializa-
tion, information exchange, knowledge construction, and development. Specifically, the 

Fig. 5 Coding sample for engagement behaviours
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observed increase in engagement and information sharing reflects the transition from 
the initial stages of access and motivation to the later stages of information exchange, 
knowledge construction, and development.

Furthermore, our study reinforced a well-documented finding from positive psychol-
ogy research (Fredrickson, 2001; Lyubomirsky et al., 2005; Seligman & Csikszentmihalyi, 
2000) and a multidimensional perspective on student engagement (Heilporn et al., 2024), 
positing that emotional engagement can significantly influence behavioural engage-
ment. Consistent with Fredrickson’s (2003) work on the longevity of positive emotions, 
we found that positive emotions tend to endure significantly longer than negative emo-
tions in our virtual discussions. This finding aligns with the emerging science of posi-
tive psychology, underscoring the value of positive emotions in building and sustaining 
a sense of community and well-being within the group. For instance, positive emotions 
like joy, gratitude, and interest can create upward spirals of continued positive affect and 
social bonding (Fredrickson & Joiner, 2002). These emotions promote behaviours that 
elicit further positive responses from others, thus prolonging the positive emotional 
state. In social settings, positive emotions facilitate smoother and more frequent inter-
actions, leading to a feedback loop that sustains these emotions over time (Waugh & 
Fredrickson, 2006). Moreover, positive emotions are associated with the release of neu-
rotransmitters like dopamine and endorphins, which have lasting effects on mood and 
can reinforce the emotional experience long after the initial trigger (Ashby et al., 1999). 
Therefore, the prolonged presence of positive emotions not only enhances immediate 
interactions but also contributes to the development of a supportive and engaged learn-
ing community.

Several factors could account for our finding that participants tended to display nega-
tive emotions while not verbally contributing. One possibility is that participants dis-
agreed with the conversation’s direction or content, leading to negative emotions and 
withdrawal from active participation. However, it is also possible that negative emotions 
displayed during non-participation indicate that participants were still engaged and lis-
tening to the conversation. Additionally, these negative emotions might stem from a lack 
of appropriate challenge. According to Flow Theory (Csikszentmihalyi, 1990), partici-
pants must be optimally challenged based on their skill level to experience Flow. If par-
ticipants are either overkilled or underskilled for the task at hand, they may experience 
boredom or anxiety, respectively, leading to disengagement. Thus, ensuring the content 
and interactions are appropriately challenging could mitigate negative emotions and 
enhance overall engagement (Cleveland-Innes & Campbell, 2012).

Moreover, the observed shifts in eye gaze toward peers’ video feeds, particularly dur-
ing moments of non-verbal contribution or personal disclosure, indicate social aware-
ness and the importance of visual cues in virtual settings. This behaviour suggests that 
participants actively seek and reciprocate social support and validation, reinforcing the 
community of practice dynamics outlined by Lave and Wenger (1991). The tendency to 
look at peers when sharing personal information underscores the need for emotional 
support and the desire for a secure environment for personal disclosure, resonating with 
findings by Biocca et al. (2003) and Oh et al. (2018) on social presence.

Participants also tended to use non-verbal language simultaneously to verbally contrib-
uting to the discussion, which emphasized the role of the camera in enriching communi-
cation. It also facilitated approval and mutual understanding through widely recognized 



Page 16 of 20Stolba et al. International Journal of Educational Technology in Higher Education           (2024) 21:48 

body language, such as nodding in agreement or smiling in response to shared senti-
ments. The use of body language enhances communication clarity and impact (Burgoon 
et al., 2022), suggesting that participants use non-verbal cues to reinforce their verbal 
messages, possibly linked to TDT principles of reducing distance through effective com-
munication (Moore, 1993). These insights underline the dual role of non-verbal commu-
nication in conveying individual messages and fostering group cohesion and emotional 
support. This dual function is crucial for creating a sense of presence and emotional 
closeness, reducing transactional distance and promoting an inclusive and engaging 
online learning environment.

The change in duration and pattern of contributions we observed in the session where 
an instructor took on the participant role underscores the importance of exploring what 
happens when the role of the instructor is distributed to all members of the community 
within FOLC-type environments. Future research in this area could explore the instruc-
tor’s role, focusing on power dynamics and their influence on establishing and maintain-
ing a cohesive online community. Understanding how instructors navigate their roles 
and interact with students in such contexts can yield valuable insights for enhancing the 
effectiveness of online teaching strategies and fostering a more inclusive and engaging 
online learning environment.

Conclusions
Our study focused on the Fully Online Learning Community (FOLC) model and its 
emphasis on emotional intelligence within diverse online learning theories, leading to 
several notable findings. The FOLC model, grounded in social constructivism and bol-
stered by theories like Self-Efficacy and Self-Determination Theory (SDT), highlights the 
essential role of emotions in virtual learning environments. Empirically, this study sup-
ports the FOLC model’s assertion, revealing a positive correlation between emotional 
intelligence and student engagement in online settings. This finding underscores the sig-
nificance of emotional intelligence as a critical facilitator of effective communication and 
understanding in online education.

Central to our investigation was the interplay between emotions and online engage-
ment. The study distinctly illustrated how positive emotions such as enthusiasm and joy 
are intrinsically linked to heightened participation and cognitive engagement. Our find-
ings aligned with the conceptual framework’s focus on the affective domain, reinforcing 
the importance of emotional dynamics in learning processes. Equally noteworthy is the 
role of negative emotions, which, although less extensively explored within this study, 
presented an area for future inquiry, particularly their capacity to impact engagement 
and learning outcomes.

Addressing the challenges of creating emotionally supportive online learning environ-
ments, we observed several key factors. Technological barriers and digital competencies 
emerged as significant concerns, affecting everything from background and lighting to 
internet connection quality, impacting student engagement. The Transactional Distance 
Theory (Moore, 1993) provided a lens to understand the role of video conferencing and 
personal information sharing in creating cohesive learning communities. The assertion 
that reducing transactional distance enhances community cohesion was empirically sup-
ported here.
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Managing diverse emotional responses and building trust and rapport online pre-
sented unique challenges. The study highlighted the importance of instructional design 
in ensuring active participation and emotional regulation and supporting students’ var-
ied emotional and cognitive needs. Cultural differences in communication and ensur-
ing privacy and safety emerged as pivotal concerns in online learning environments. The 
study’s findings on the impact of emotions on engagement substantiate the importance 
of emotional responses in online learning settings, as outlined in the TIER conceptual 
framework.

Recommendations for Future Research

The TIER framework’s emphasis on body language was another focal point of our study. 
Our observations confirmed that non-verbal cues, although limited to the constraints 
of video camera displays in online environments, are vital for emotional understanding 
and management within online learning communities. This aspect was underscored in 
both the literature and our empirical findings. However, our research did not investigate 
the use of electronic non-verbal cues or the use of negative non-verbal cues, suggest-
ing a potential area for further exploration. Future research should explore how virtual 
platform design can further support and enhance non-verbal communication strategies 
to improve interaction quality and learning outcomes. Furthermore, while the role of the 
instructor was not a primary focus of this study, observations from the session with the 
instructor present hints at potential differences in dynamics within FOLC-type environ-
ments, signalling an avenue for future research.

We recommend that future research extends towards a broader understanding of the 
affective domain in online learning. Investigating equity and diversity, including cul-
tural nuances, the instructor’s role, the sense of belongingness, community size, and 
the degree of agency afforded to learners, remains crucial. Such exploration is vital in 
understanding transformational changes from traditional learning contexts, as posited 
by Coomey and Stephenson (2018), and in enhancing the effectiveness and inclusiv-
ity of online learning environments. In conclusion, we propose that this investigative 
approach offers valuable insights particularly relevant to Fully Online Learning Commu-
nity settings.
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