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ABSTRACT
Aim/Purpose This study investigates the underexplored interdependence of social presence
and well-being in online learning. It aims to clarify their reciprocal relationship
and identify technology-enabled strategies that support both constructs, along
with the associated challenges and support factors, to help educators design so-
cially engaging and well-being supportive online environments.
Background Despite the recognised importance of social presence and well-being for en-

gagement and collaboration in online learning, existing research largely exam-
ines these constructs in isolation, resulting in fragmented understandings of
how they jointly influence learning experiences. Moreover, there is a notable
lack of systematic reviews that synthesise technology-enabled strategies de-
signed to support both simultaneously. Together, these gaps leave e-learning de-
signers without a unified, evidence-based framework, leading to design deci-
sions guided more by intuition than by evidence.
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A two-phase design was employed: a narrative literature review to develop a
preliminary conceptual framework linking social presence and well-being, fol-
lowed by a systematic literature review (SLR) using hybrid inductive—deductive
analysis to synthesise strategies, support factors, and challenges from empirical
studies published between 2019 and 2025 across ACM Digital Library, IEEE
Xplore, Web of Science, and Scopus.

This study contributes by (1) proposing a preliminary conceptual framework
that advances understanding of social presence, well-being, and their mutual re-
inforcement, and (2) offering practical insights into technology-enabled strate-
gies and associated challenges for holistic online learning design.

Social presence and well-being are mutually reinforcing constructs underpinning
engagement and collaboration in online learning. A key conceptual contribution
of this study is the development of a unified framework that maps the recipro-
cal influence between these constructs, thereby addressing a gap in fragmented
prior research. Phase 2 synthesized empirical evidence to identify six technol-
ogy-enabled strategies, visualization, real-time interaction, social connectivity,
personalization, proactive support, and interactive environments, that support
both constructs. The study also highlights practical implementation challenges,
including technical barriers, learner engagement, pedagogical alignment, ethical
considerations, and staff training needs.

Practitioners should intentionally integrate strategies that support both social
presence and well-being, while anticipating implementation challenges, to foster
meaningful connection and engagement in online learning.

Researchers should examine social presence and well-being as interdependent
constructs to capture their dynamic interplay, providing richer insights into
learners’ experiences and guiding the development of more effective online
learning communities.

By highlighting the interdependence of social presence and well-being, this
study informs the design of supportive online learning environments that foster
inclusion, emotional stability, and meaningful engagement.

Future research should empirically test the preliminary conceptual model, inves-
tigate cascading effects between social presence and well-being, and evaluate
how new technologies can be ethically and effectively leveraged to enhance
both constructs.

social presence, well-being, technology-enabled strategies

INTRODUCTION

The online learning environment often lacks the level of social interaction and engagement found in
physical classrooms, which may affect students’ sense of connectedness and overall learning experi-

ence (Santini et al., 2020). According to social learning theory, students learn through observing oth-
ers (Bandura, 1986). However, many learners struggle with meaningful communication and collabo-
ration in online settings, particularly when learning environments are pootly designed. Such contexts
can foster isolation and predominantly transactional forms of interaction, which may increase stress,
anxiety, and disengagement among students. As a result, social presence and student well-being
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emerge as critical and interrelated factors for supporting sustained engagement and effective learning
in online environments.

Social presence is a multidimensional construct that enables learners to perceive others as “real” and
engage meaningfully in online learning environments, fostering trust, belonging, and group cohesion
(Garrison et al., 1999; Kreijns et al., 2022; Lowenthal & Dunlap, 2010; Wise, 2004). Drawing on the
Social Information Processing (SIP) model, Social Presence Theory (Shott et al., 1976), and the Com-
munity of Inquiry framework (Gartison et al., 1999), social presence emerges as learners gradually ex-
change social information, build relationships, and develop emotional and social bonds, even in the
absence of physical cues. Within the COI framework, social presence is identified as one of three
core components, alongside teaching and cognitive presence, highlighting its central role in fostering
engagement and collaborative knowledge construction.

Alongside social presence, well-being is a critical construct that shapes learners’ capacity to engage
meaningfully in online environments. Unlike social presence, which emphasizes interpersonal con-
nection, well-being focuses on individuals’ emotional experiences and social functioning, influencing
motivation, persistence, and overall engagement (Boulton et al., 2019; Michalos, 2017; Zhoc et al.,
2022). Theoretical perspectives from emotional and social well-being highlight how learners’ subjec-
tive perceptions of stability, belonging, and value within social contexts affect their capacity to partic-
ipate effectively in collaborative learning (Courtwright et al., 2020; Keyes, 1998; Park et al., 2022). In
this study, well-being is conceptualized as a dynamic resource that interacts with social presence, ena-
bling learners to navigate the psychological and relational challenges of online learning, such as isola-
tion and reduced peer support, thereby supporting sustained engagement and meaningful participa-
tion.

Taken together, social presence and well-being form the conceptual lens guiding this review. Social
presence provides the structural foundation that facilitates communication and interaction, while
well-being represents the emotional and social resources that support continued engagement. Analys-
ing these constructs together allows for an understanding of both communicative behaviours and the
underlying psychological processes that influence belonging, motivation, and achievement.

Building on this conceptual foundation, the empirical gap lies not in recognising the importance of
social presence or well-being individually, but in understanding how both can be supported simulta-
neously. In technology-mediated environments, where embodied cues, informal interaction, and
spontaneous peer support are reduced (Magni et al., 2025), the deliberate integration of strategies that
enhance both constructs becomes essential. However, existing literature rarely examines how tech-
nology-enabled strategies address social presence and well-being in an integrated manner. Instead,
implementations often focus on either communication tools or emotional support mechanisms, re-
sulting in fragmented practice.

This paper addresses that gap by positioning social presence and well-being as interdependent con-
structs. Accordingly, it examines not only strategies that support each dimension independently but
also how these strategies intersect and reinforce one another, offering a unified lens that can inform
instructional and technological design. This conceptual stance guided the methodological structure of
this study.

This gap underpins the guiding research question of this study:

RQ: What technology-enabled strategies used in online learning environments support social
presence and well-being, and what are the associated support factors and challenges?

Answering this question required a clear conceptual understanding of the two core constructs, social
presence and well-being, and their interrelationship. This leads to the following sub-question:

Sub-RQ: What role does the relationship between social presence and well-being play in an
online learning environment?
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Although many researchers are already intuitively employing initiatives that leverage this connection,
it has not been explicitly theorized. The sub-research question, therefore, guided the effort to make
this implicit relationship more visible and analytically grounded.

To explore these questions, a two-phase approach was adopted. In Phase 1, a narrative literature re-
view was conducted to define the constructs and examine their connection. These insights informed
Phase 2, during which a systematic literature review (SLR) was conducted to investigate technology-
enabled strategies, the factors supporting their implementation, and the challenges they pose. The
combined findings from both phases provide a foundation for developing a framework to guide the
purposeful use of technology in enhancing social presence and well-being in online learning environ-
ments.

METHODS

This paper addresses the gap in understanding how technology-enabled strategies can simultaneously
support social presence and well-being by positioning these constructs as interdependent rather than
separate dimensions. Accordingly, the study examines not only strategies that enhance each dimen-
sion independently but also how these strategies intersect and reinforce one another, offering a uni-
fied lens to inform instructional and technological design. This conceptual stance guided the method-
ological structure of the study.

Examining how technology-enabled strategies can simultaneously support social presence and well-
being required a clear conceptual understanding of these constructs and their interrelationship.
Therefore, in Phase 1 of this study, a preliminary conceptual model was developed using a narrative
literature review to make implicit relationships between social presence and well-being visible and an-
alytically grounded. Phase 2, a systematic literature review (SLR), then investigated technology-ena-
bled strategies in online learning environments, ensuring that the exploration of strategies and sup-
portt factors was conceptually anchored and methodologically rigorous. The methodologies adopted
for Phase 1 (narrative literature review) and Phase 2 (systematic literature review) are presented in de-
tail in the following two sections.

PHASE I: A NARRATIVE LITERATURE REVIEW TO EXPLORE THE
RELATIONSHIP BETWEEN SOCIAL PRESENCE AND WELL-BEING IN AN
ONLINE LEARNING ENVIRONMENT

Phase 1 addresses the sub-research question: “What role does the relationship between social pres-
ence and well-being play in an online learning environment?” Understanding this relationship is es-
sential for answering the main research question (RQ) concerning technology-enabled strategies that
support these constructs, as Phase 2, the systematic literature review (SLR), relies on a clearly articu-
lated conceptual framework to identify relevant strategies and associated support factors.

This phase aimed to establish a preliminary conceptual model of social presence and well-being
within online learning environments through a narrative literature review. The review synthesized ev-
idence from 72 scholarly sources, including peer-reviewed journal articles, foundational theoretical
works, books, and conference publications spanning educational technology, online pedagogy, learn-
ing sciences, and psychology. A narrative review was selected for its capacity to synthesise diverse
bodies of literature and critically evaluate theoretical and empirical knowledge across disciplines
(Rother, 2007; Sukhera, 2022). Developing a clear conceptual understanding of social presence and
well-being, and their interconnections, helped establish the theoretical boundaries and analytical fo-
cus for the subsequent SLR. The conceptual model was used as a guiding lens for interpreting the
findings by identifying the support factors underpinning the strategies examined.
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The construction of the conceptual model followed a structured and iterative process. First, the two
domains, social presence and well-being, were conceptualised independently by synthesising their de-
fining attributes as reported in the reviewed literature. Studies were analysed to identify recurring the-
oretical definitions, empirical indicators, and domain-specific attributes relevant to online and
blended learning contexts. Through this process, social presence was conceptualised using three at-
tributes, while well-being was conceptualised using seven attributes, resulting in a total of 10 attrib-
utes across both domains.

Second, relationships within and across these domains were examined by analysing how attributes
were discussed, co-occurred, or were empirically linked within the literature. Particular attention was
given to studies that addressed both constructs explicitly. Where direct evidence of intersection was
limited, relationships were interpreted based on theoretically supported, mutually reinforcing mecha-
nisms described across the two domains, such as the reciprocal relationship between emotional ex-
pression (social presence) and positive emotions (well-being) in online learning environments.

Finally, these within-domain and cross-domain relationships were systematically mapped to develop a
preliminary conceptual model that makes explicit the interdependence between social presence and
well-being. This model provides a coherent analytical lens for Phase 2 by guiding the identification
and interpretation of technology-enabled strategies and their associated support factors.

To enhance the validity and transparency of this phase, the narrative literature review was conducted
collaboratively by a four-member research team. Inclusion decisions were based on each study’s rele-
vance to the theoretical conceptualisation or empirical examination of social presence, well-being, or
their relationship within online learning contexts. Regular team meetings were held to discuss inclu-
sion and exclusion decisions and to reconcile differing interpretations, ensuring intersubjective agree-
ment and strengthening the transparency, credibility, and conceptual coherence of the synthesis.

By explicitly addressing the sub-research question, Phase 1 establishes a theoretically grounded foun-
dation for Phase 2 and ensures that the subsequent SLR focuses on technology-enabled strategies
that support both social presence and well-being, as well as their intersection.

PHASE II: SLR 7O EXPLORE TECHNOLOGY-ENABLED STRATEGIES USED
IN ONLINE LEARNING ENVIRONMENTS TO SUPPORT SOCIAL PRESENCE
AND WELL-BEING

To address the main research question, which asks “what technology-enabled strategies nsed in online learning
environments support social presence and well-being and what the associated support factors and challenges are”, a sys-
tematic literature review (SLR) was conducted. This approach enabled a structured examination of
empirical studies to identify concrete strategies, the aspects of social presence and well-being they
support, and the practical challenges encountered in implementing them in online learning environ-
ments.

Rationale for using SLR

SLRs provide a rigorous, structured approach to exploring research questions, enabling thorough lit-
erature coverage within defined parameters. This aligns with the study’s goals of synthesizing evi-
dence, examining technology-enabled strategies, and connecting them to social presence and well-
being in online learning environments.

Existing SLRs have explored the use of technologies in education, emphasizing their diverse
applications. Studies have investigated the roles of Artificial Intelligence in Education (AIED) in
learning, teaching, assessment, and administration (Chiu et al., 2023), its use in K-12 education for
tasks like performance prediction and cutriculum design (Martin et al., 2023), and the evolution of Al
and deep learning in instructional design and analytics (Guan et al., 2020). Reviews also highlight
human-centred approaches in AIED, focusing on trust, safety, and stakeholder engagement (Alfredo
et al,, 2024). Affective computing studies have examined emotion recognition systems and their
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impact on learning and motivation (Yadegaridehkordi et al., 2019), with further reviews emphasizing
the emotional dimensions in educational interactions and identifying key emotional states that
influence outcomes, such as anxiety, enjoyment, and frustration (Yadegaridehkordi et al., 2019).

These SLRs exhibit the following focus areas:

1. Pedagogical Focus: Most reviews concentrate on pedagogical aspects, such as improving aca-
demic performance, instructional design, or creating adaptive learning environments (Chiu et
al., 2023; Guan et al., 2020; Martin et al., 2023).

2. Technology-Centric Analysis: They analyse specific technologies, including Al, machine learning,
and affective computing, categorizing their applications and methods (Alfredo et al., 2024;
Martin et al., 2023; Yadegaridehkordi et al., 2019).

3. Outeome-Oriented: The reviews evaluate the impact of technologies on teaching efficacy, stu-
dent engagement, learning outcomes, and emotion-based educational interactions (Chiu et
al., 2023; Guan et al., 2020; Yadegaridehkordi et al., 2019).

Despite these contributions, none of the existing reviews specifically address technology-enabled strat-
egies designed to enhance social presence and well-being in online learning environments. Although
reviews emphasize emotion recognition and its relationship with learning motivation and cognition,
their focus remains limited to affective computing rather than broader strategies to foster meaningful
connections and emotional resilience in virtual settings (Yadegaridehkordi et al., 2019).

Existing SLRs emphasize technology’s role in academic outcomes, often overlooking its potential to
support social presence and well-being. This gap, partly due to challenges in identifying support mech-
anisms, justifies the inclusion of Phase 1 in this study. The current literature mostly emphasizes the
pedagogical improvements associated with each strategy. Although many of these strategies also con-
tribute to the enhancement of learners’ social experiences, these aspects are not explicitly discussed.
Instead, they are presented in a very general manner, making it necessary to apply a conceptual inter-
pretation. This highlights the need for a conceptually led SLR that examines how technology can sup-
port these aspects of online learning.

Methodological approach for conducting the SLR

In this study, a technology-enabled strategy is defined as an I'T-based approach within an online learn-
ing environment aimed at strengthening social presence by promoting interactive communication,
emotional expression, and a sense of belonging, as well as supporting attributes of social and emotional
well-being, including positive emotions, self-esteem, resilience, social integration, and acceptance
among learners.

The preliminary conceptual model, developed through the narrative literature review in Phase 1, played
a central role in guiding the systematic literature review (SLR) by providing a structured understanding
of the interrelationships among social presence, well-being, and related constructs.

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) method (Page
etal., 2021) was followed to report this systematic review. PRISMA involves four phases: identification,
screening, eligibility assessment, and inclusion of studies. Figure 1 illustrates how articles were identi-
tied, screened, and selected for analysis. The method emphasizes the importance of a comprehensive
literature search, including the evaluation of existing systematic reviews and meta-analyses, ensuring
that new research builds on established foundations (Page et al., 2021). This process also includes
database searches, screening, forward and backward citation tracking, and final selection of studies for
inclusion.
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Select Databases

1. ACM Digital Library (n=220)
2. IEEE Xplora (n=89) .

3. Web of Science(n= 874) |:> oo o e

4. Scopus (n=250)

Total 1430

Identification

<

Papers Screened by
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(n=1323)
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Papers Screened by Abstracts Papers Excluded
(n=454)
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Full paper reviewed Papers Excluded
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Figure 1. Process flow using PRISMA
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Search string. The following search string was used across databases to identify relevant studies.

Initially, the following inclusion and exclusion criteria were applied in the initial search across the se-
lected databases: ACM Digital Library, IEEE Xplore, Web of Science, and Scopus. The following
search string was used to identify relevant studies:

(technology* OR "Artificial Intelligence" OR AI OR "Social Media" OR "Virtual Reality" OR
"Augmented Reality" OR "Mobile App*" OR "Machine Leatning" OR Platform) OR (ap-
proach* OR strateg* OR enhance* OR improve*) AND ("Social Presence" OR "Sense of Com-
munity" OR interactivity OR connectivity) OR (wellness OR "Mental Health" OR Well-being
OR Wellbeing OR mindfulness) AND ("E-learning" OR "Distance Learning" OR "Online
Learning" OR "Virtual Learning" OR "Learning Community" OR "Digital Learning" OR
"Web-based Learning" OR "Computer-based Learning") AND (student) AND (University OR
"Higher Education" OR "Tertiary Education")

Inclusion Criteria

1. Studies must be published in peer-reviewed journals or conference proceedings.
Research must focus on learning technologies meant to support social presence or the well-
being of students in higher education (as per the understanding of social presence and well-
being adopted by this paper).

3. Publications must be empirical studies published between 2019 and 2025 to capture the
post-COVID surge in online learning research and to ensure inclusion of recent, high-quality
studies reflecting current practices and innovations.
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Exclusion Criteria

1. Works in progress or non-empirical studies are to be excluded.
2. Studies that pertain to K-12 education will not be considered.
3. Review papers are also excluded from this search.

The initial search yielded 1,430 records. After removing duplicates, 1,323 papers remained. During
title and keyword screening, 654 papers were excluded, and 669 were retained for abstract and full-
text review. Full-text screening excluded studies that: (a) proposed conceptual models without empit-
ical validation, (b) introduced tools without practical evaluation, or (c) focused solely on academic
outcomes without addressing social presence or well-being. A conservative inclusion strategy was
adopted during early screening to minimise premature exclusions, followed by stricter criteria at the
full-text stage. Screening decisions were independently reviewed, and disagreements were resolved
through discussion until consensus was reached. Ultimately, 40 studies were included in the final
analysis.

Figure 2 presents the temporal distribution of the included studies, indicating a noticeable increase in
publications from 2020 onwards, reflecting heightened scholatly interest in technology-supported so-
cial presence and well-being following the widespread shift to online learning.

Distribution of included studies by publication year (n=40)

2025 e———
2024
2023
2022
2021
2020
2019 eEEEE——————

Publication year

0 2 4 6 8 10 12

Number of papers

Figure 2. Distribution of included studies by publication year

Figure 3 summarises the research designs adopted across the 40 included studies. The majority of
studies focused on technical or system evaluation, followed by mixed-methods approaches, as well as
quantitative and qualitative methods. This distribution highlights the diversity of methodological ap-
proaches in the included studies.

Distribution of studies by research design

Technical / System Evaluation

Qualitative

Research Design

|
Mixed methods G

I

|

Quantitative
Number of studies

Figure 3. Distribution of studies by research design
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The included studies either developed a technological tool and empirically evaluated its impact. di-
rectly or indirectly on social presence and well-being, or used existing tools to assess these effects
empirically. Figure 4 provides an overview of the various technological tools used across the included
studies.

Distribution of studies by nature of technological tools

Robotics & telepresence systems [N
Learning platforms & visualization systems [N
Communication & social media tools NGNS

Immersive technologies (VR / AR /
Metaverse)

Al-based tools (chatbots, agents, etc.) [INEGNNENEGEGNGEGGGN

Nature of technological tools

0 2 4 6 8 10 12 14

Number of studies

Figure 4. Distribution of studies by nature of
technological tools developed or employed

This selection process ensures a robust foundation for understanding the interplay between technol-
ogy, social presence, and student well-being in higher education.

Steps Involved in Coding

A hybrid coding approach was adopted, in which technology-enabled strategies and implementation
challenges were identified inductively, while social presence and well-being support factors were iden-
tified deductively and further examined through a model-based analysis. This approach ensured that
interpretations were grounded in empirical evidence while remaining theoretically coherent.

The coding process comprised three interconnected steps. First, technology-enabled strategies were
identified inductively through close reading of the included studies to determine the approaches used
to support learning, engagement, or interaction. Following Braun and Clarke’s (2006) thematic analy-
sis framework, similar codes were grouped into categories to generate coherent themes.

Second, the social presence and well-being attributes associated with each strategy were identified de-
ductively, based on the attributes defined in earlier conceptualisation. Attributes explicitly reported in
the studies were directly extracted, while implicit attributes were inferred using the preliminary con-
ceptual model developed in Phase 1, which articulates the mutually reinforcing relationships between
social presence and well-being. For example, descriptions such as “active and sustained engagement through
discussions, questioning, and referencing others’ contributions to facilitate shared understanding” were coded as in-
teractive communication, a core social presence attribute. The model then guided the identification
of related well-being attributes, such as resilience, social integration, and social acceptance, that the
strategy implicitly supported.

Finally, implementation challenges associated with each strategy were identified inductively, drawing

primarily from the discussion and conclusion sections of the studies. These challenges captured re-
ported barriers influencing the effective deployment of the strategies.

An initial coding frame was developed after coding five studies and was refined iteratively as addi-
tional studies were analysed. Coding was conducted using NVivo to support systematic data manage-
ment and analysis.
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To enhance the transparency and credibility of the coding process, inter-coder reliability was assessed
on a randomly selected subsample of 15% of the included studies, which were independently coded
by two researchers. Coding consistency was first evaluated using average mutual agreement (K), cal-
culated as the proportion of coding units on which both coders agreed (Holsti, 1969). The formula
used was K = M /N, where M represents the number of agreements and N the total number of cod-

ing decisions. To account for the presence of two coders and provide a corrected reliability estimate,
a reliability coefficient (R) was calculated using R = ﬁ where 7 denotes the number of cod-
ers. This approach is consistent with established practices in qualitative content analysis and is con-
sidered appropriate when codes are inductively derived, and exact category matching is not prede-
tined (Halpin, 2024; Neuendorf, 2017). Using this method, Technology-enabled strategies achieved
K =0.714 and R = 0.833, Support factors yielded K = 0.706 and R = 0.827, and challenges showed
K =0.75 and R = 0.86, indicating moderate to high coding consistency. Such levels of agreement are

common in inductive thematic analysis within information systems research.

Strategy clusters were developed using Braun and Clarke’s (2006) thematic analysis framework. This
process involved systematic code grouping, iterative theme review, and theme definition. Candidate
themes were discussed with the supervisory team to refine boundaries and ensure conceptual coher-
ence and agreement.

FINDINGS OF PHASE 1: WHAT ROLE DOES THE RELATIONSHIP
BETWEEN SOCIAL PRESENCE AND WELL-BEING PLAY IN AN
ONLINE LEARNING ENVIRONMENT?

The findings from Phase 1 address the theoretical component of the research objective by develop-
ing a unified understanding of the relationship between social presence and well-being in online
learning. The analysis demonstrates that these constructs are mutually reinforcing, resulting in a con-
ceptual framework that explicates their reciprocal interactions and provides a coherent theoretical
foundation for examining them as interdependent rather than isolated dimensions.

The first phase of the narrative literature review focused on conceptualising social presence and well-
being in online learning environments and examining the interrelationships between these constructs.
Social presence, originally defined as the salience of another person in mediated interaction, has been
extended in contemporary literature to encompass emotional connectedness, interpersonal relation-
ships, and group dynamics (Short et al., 1976). Drawing on Social Presence Theory, the Community
of Inquiry (Col) framework (Garrison et al., 1999), and the Social Information Processing (SIP)
model (Kreijns & Kirschner, 2018), social presence is positioned as encompassing both the percep-
tual experience of “being there” and the socio-emotional bonds formed through interaction. To-
gether, these frameworks highlight how learners recognise others as “real,” develop interpersonal
trust, and engage collaboratively in online learning communities.

The online learning environment often lacks the level of social interaction and engagement found in
physical classrooms, which may affect students’ sense of connectedness and overall learning experi-
ence (Santini et al., 2020). According to social learning theory, learning occurs through observation,
interaction, and social participation, underscoring the importance of interpersonal engagement in ed-
ucational contexts (Bandura, 1986). However, when online learning environments are pootly de-
signed, interaction may become predominantly transactional, fostering isolation and limiting opportu-
nities for meaningful connection. Such conditions can increase stress, anxiety, and disengagement,
thereby undermining students’ social and emotional well-being. Consequently, intentionally building
social presence and supporting student well-being are essential priorities in online learning environ-
ments.

10
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Based on this conceptual foundation, social presence in this study is operationalised by synthesising
foundational and contemporary perspectives. Early work within the Community of Inquiry frame-
work emphasised emotional expression, open communication, and group cohesion as mechanisms
through which learners project themselves as real people in online communities (Garrison et al.,
1999; Lowenthal & Dunlap, 2010). More recent perspectives further highlight social presence as a
psychological phenomenon centred on the perception of others as real and the projection of personal
identity in mediated environments (Kreijns et al., 2022). Accordingly, social presence is operational-
ised through the following interrelated attributes:

1. Interactive Commmunication — reciprocal and open exchanges that support dialogue, mutual un-
derstanding, and collaborative meaning-making (Garrison et al., 1999; Lowenthal & Dunlap,
2010).

2. Emotional Expression — the ability to convey emotions, personal reactions, and aspects of iden-
tity that humanise interaction and foster trust (Garrison et al., 1999; Lowenthal & Dunlap,
2010; Shott et al., 1970).

3. Cobesiveness — the sense of belonging and group identity developed through interpersonal
connections, social bonding, and mutual support within an online learning community (Gar-
rison et al., 1999; Kreijns et al., 2022).

Together, they capture the cognitive, affective, and relational dimensions of social presence relevant
to this study’s context. This operationalization explicitly links theoretical underpinnings to practical
mechanisms, demonstrating how perception, emotion, and group cohesion collectively sustain en-
gagement and enable collaborative knowledge construction.

In contrast, the literature did not reveal a single framework capable of fully representing social and
emotional well-being in online learning contexts. Consequently, well-being was conceptualised
through an integrated synthesis of Keyes’ social well-being framework (Keyes, 1998) and contempo-
rary models of emotional well-being (Courtwright et al., 2020; Park et al., 2022). This integrative ap-
proach enabled a holistic representation of well-being by combining socially embedded dimensions
with individual emotional capacities. Analysis of the reviewed studies identified seven core attributes,
which are considered fundamental for fostering positive, supportive, and engaging learning environ-
ments. Together, these attributes reflect a social-emotional perspective on well-being that aligns with
the relational and interactive nature of collaborative online learning environments (Wilson-Nash et
al., 2023). These attributes are defined as follows:

1. Positive Emotions: Refer to the expression of feelings of happiness, optimism, and general sat-
isfaction with one’s life (Courtwright et al., 2020; Park et al., 2022).

2. Self-esteem: Satisfaction with oneself (Courtwright et al., 2020; Park et al., 2022).

3. Resilience: The ability to meet challenges, recover, and exhibit positive emotions relatively
quickly (Courtwright et al., 2020; Park et al., 2022).

4. Social Integration: The quality of one’s relationship with others and society, including a feeling
of belonging and the extent to which individuals are integrated into society (Keyes, 1998;
Wilson-Nash et al., 2023).

5. Social Contribution: One’s sense of social value. This includes the belief that one is a vital
member of society with something of value to contribute. Social contribution is related to
the concepts of efficacy and responsibility (Keyes, 1998; Wilson-Nash et al., 2023).

6. Social Coberence: Refers to the strength of bonds and relationships within society. Individual-
level attitudes and behaviours contribute to social coherence (Keyes, 1998; Wilson-Nash et
al., 2023).
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7. Social Acceptance: The feeling of being accepted by others. With social acceptance, individuals
believe that others are capable of kindness and develop trust in them (Keyes, 1998; Wilson-
Nash et al., 2023).

Building on the conceptualisation of social presence and well-being, this study identifies a dynamic,
reciprocal relationship between the two constructs. Rather than treating them as separate domains,
the review acknowledges their conceptual and functional interdependence. Several attributes, such as
cohesiveness and social coherence, appear across both constructs, revealing overlaps that highlight
the conceptual ambiguity between them. These intersections suggest that social presence and well-
being are not discrete categories but mutually reinforcing dimensions of the online learning experi-
ence.

Attributes commonly associated with well-being, such as positive emotions, self-esteem, and resili-
ence, contribute significantly to the development of social presence. Conversely, key elements of so-
cial presence, such as cohesiveness and interactive communication, actively support and enhance
learners’ emotional and social well-being. Despite this interconnectedness, previous research has of-
ten approached these constructs in isolation, limiting understanding of their synergistic potential.

To address this gap, the review synthesized evidence that illustrates how specific attributes interact
across the two domains. For instance, community cohesiveness may foster social integration and self-
esteem, while positive emotions can support emotional expression and relational depth. These inter-
relationships informed the development of the preliminary conceptual model (Figure 5), which re-
flects the mutual reinforcement between social presence and well-being.

Social Presence Social and Emotional Well-Being

—R1 9 Positive Emotions
Emotional !
Expression
Self-Esteem
/ Resilience
Interactive F R6 \
Communication _-"‘ — Social Integration
R7 |

\ Social Acceptance

Social Contribution

Cohesiveness

Social Coherence

Figure 5. Social presence and well-being (preliminary conceptual model)
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Importantly, this preliminary conceptual model directly guided the systematic review in phase II by
functioning as an analytical lens for evaluating technology-enabled strategies. Instead of listing strate-
gies broadly, the model enabled a structured mapping process in which each strategy was examined
in relation to the specific attributes of social presence and well-being it influences. In doing so, the
model guided the identification of strategies that contribute to both constructs simultaneously, clari-
fied where contributions were implicit rather than stated, and anchored the interpretation of findings
within a theoretically coherent framework. Thus, the conceptual model not only synthesised existing
knowledge but also shaped the methodological approach and evaluative criteria used in the system-
atic review.

The preliminary conceptual model (Figure 5) was developed through a narrative synthesis of litera-
ture on social and emotional well-being in online learning contexts. It identifies three key interac-
tional factors, emotional expression, interactive communication, and belongingness/cohesiveness as
central influences on well-being. These factors were consistently linked across studies to multiple so-
cial-emotional attributes, highlighting reciprocal and reinforcing relationships. The model illustrates
how each factor connects to relevant well-being dimensions.

THE EFFECT OF EMOTIONAL EXPRESSION ON SOCIAL AND EMOTIONAL
WELL-BEING (R1-R4)

Emotional expression, the verbal and non-verbal communication of feelings, is a fundamental human
mechanism for social navigation and peer bonding (Kret et al., 2020). Evidence indicates that emo-
tional expression supports positive emotions, self-esteem, social integration, and social acceptance
(de la Barrera et al., 2019; H. Gao et al., 2022; Kemeny et al., 2004).

Positive emotions (R1 in Figure 5) refer to psychological and physiological states like happiness,
optimism, and life satisfaction (N. Gao et al., 2020). In social settings, emotional expressions reflect
and strengthen emotional bonds, aiding social navigation (Kret et al., 2020). As a key form of com-
munication, emotional expression is tightly linked to positive emotions (Koelsch, 2020; Suvilehto et
al., 2015). These emotions, such as happiness, foster more frequent and genuine expressions (e.g., the
Duchenne smile) (Ekman et al., 1990), which in turn promote social engagement and deepen emo-
tional connections.

Self-esteem (R2 in Figure 5) refers to individuals’ satisfaction with themselves and their perceived
self-worth. It is closely linked to emotional expression; those who express and manage emotions well
tend to have higher self-esteem (de la Barrera et al., 2019). Low self-esteem, however, may lead to
shame and hinder emotional expression, highlighting self-esteem’s key role in promoting emotional
expression (Kemeny et al., 2004).

Social integration (R3 in Figure 5) refers to fostering inclusion and a sense of belonging within
society (Gidron & Hall, 2020). Affective emotions enhance social bonds and promote integration
(Rimé et al., 2020). Emotional expression is shaped by social interactions, relationships, and cultural
norms (Peluso & Freund, 2019), and individuals who feel included are more likely to express emo-
tions openly. This underscores a mutually reinforcing link between social integration and emotional
expression.

Social acceptance (R4 in Figure 5) is the feeling of acceptance by others (Wentzel et al., 2021).
Communicating through affective emotions ensures the social acceptance of individuals. There is a
positive correlation between social acceptance and emotional expression, and emotional expression
has a major impact on social acceptance among men (Bartholomeu et al., 2021).
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THE EFFECT OF INTERACTIVE COMMUNICATION ON SOCIAL AND
EMOTIONAL WELL-BEING (R5-R7)

Interactive communication, involving active exchange of ideas among patticipants, is strongly associ-
ated with resilience, social integration, and social acceptance in online learning (Courtwright et
al., 2020; Park et al., 2022; Wilson-Nash et al., 2023). Reciprocal relationships were evident, where
higher levels of well-being further support engagement in communication.

Resilience (R5 in Figure 5) is the capacity to overcome challenges and regain emotional stability
(Courtwright et al., 2020; Park et al., 2022). Interactive communication, especially in problem-based
learning, supports resilience, grit, and a growth mindset (Courtwright et al., 2020; Park et al., 2022).
Collaborative environments enhance social presence, which helps build these traits (Courtwright et
al., 2020). Research also highlights how well-designed online spaces and shared experiences promote
resilience through community support (Noorafshan et al., 2013; Park et al., 2022).

Social integration (R6 in Figure 5) refers to an individual’s connection with others and their sense
of belonging in society (Gidron & Hall, 2020). Sharing emotions drives social connection, and com-
munication with close friends indicates strong integration (Appau et al., 2019). Interactive communi-
cation reinforces these bonds, as inclusion in social groups encourages further engagement (Karlsson,
2013). Literature underscores a reciprocal relationship between social integration and interactive com-
munication.

Social acceptance (R7 in Figure 5) reflects the feeling of being accepted by others, grounded in trust
within social circles. Interactive activities like forum discussions promote engagement and a sense of
acceptance (Wilson-Nash et al., 2023). As indicated by R7 in Figure 2, interactive communication and
social acceptance have a reciprocal relationship; feeling accepted encourages communication, and com-
munication fosters acceptance (Katlsson, 2013).

THE EFFECT OF BELONGINGNESS/COHESIVENESS ON SOCIAL AND
EMOTIONAL WELL-BEING (R8-R13)

Belongingness, or cohesiveness, reflects the bonds among group members and the willingness to
support one another (Kreijns et al., 2003). Literature shows that cohesive communities foster multi-
ple well-being attributes, including self-esteem, resilience, social integration, social acceptance, social
contribution, and social coherence.

Self-esteem (R8 in Figure 5) represents individuals’ satisfaction with themselves and is shaped by
social connectedness and group unity. Cohesive communities provide acceptance and recognition,
enhancing self-worth (Németh & Bernath, 2022). Supportive family environments also play a crucial
role in fostering healthy self-esteem (Németh & Bernath, 2022).

Resilience (R9 in Figure 5), within social networks, promotes cohesiveness by strengthening social
ties, enabling knowledge sharing, and supporting adaptive risk governance. In turn, cohesive net-
works enhance resilience by offering a supportive environment. This reciprocal relationship extends
to community-level social capital, where trust and collective action bolster resilience (Bouwer et al.,

2021; Jacobs & Cramer, 2017).

Social integration (R10 in Figure 5) reflects individuals’ inclusion in society, rooted in community
bonds. Cohesiveness, defined by group belonging and mutual support, is a central component of so-
cial integration. This relationship, illustrated by R10, highlights how cohesiveness fosters stronger so-
cial integration (Richter et al., 2021).

Social acceptance (R11 in Figure 5) refers to the feeling individuals have when they belong to a

particular community. Social cohesion encompasses a sense of belonging, trust, willingness to help
one another, connectedness, and acceptance (Chan et al., 2006; Exrdogan, 2020; Healy, 2019). Addi-
tionally, social acceptance is considered a metric of social cohesion (Pepper et al., 2019).
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Social contribution (R12 in Figure 5) reflects the feeling that individuals’ actions are valued by so-
ciety and contribute to it (Keyes, 1998). Social cohesion is defined as helping each other and the suc-
cess of others (Richter et al., 2021). These definitions in the literature convey the reciprocal link be-
tween social contribution and social cohesion depicted in R12 in Figure 5.

Social coherence (R13 in Figure 5) refers to the strength of relationships and connectedness
within a society (Keyes, 1998; Wilson-Nash et al., 2023). It reflects social cohesiveness formed
through group interactions (Jennings & Bamkole, 2019; Norz et al., 2023). Strong social coherence
fosters mutual 13 support, while cohesiveness, in turn, enhances coherence by promoting unity and
connection among individuals (Otte, 2019). Social presence and social-emotional well-being are mu-
tually reinforcing.

Across the three factors, emotional expression, interactive communication, and belongingness/cohe-
siveness, the literature shows reciprocal, mutually reinforcing relationships with social-emotional
well-being. Improvements in these factors enhance well-being attributes such as positive emotions,
resilience, and social integration, which in turn strengthen engagement, interaction, and connected-
ness. Social presence both supports and is reinforced by these attributes, highlighting the dynamic
interplay that shapes holistic well-being in online learning environments.

The reciprocal relationships identified through the narrative literature review are theoretically sup-
ported by Social Exchange Theory, which conceptualises social interactions as dynamic exchanges of
resources and rewards (Blau, 1964; Cropanzano & Mitchell, 2005). From this perspective, social pres-
ence-related behaviours such as emotional expression, interactive communication, and belongingness
function both as inputs to and outcomes of social and emotional well-being. Engagement in these
behaviours generates social rewards, including acceptance, trust, and emotional support, which en-
hance well-being and strengthen relational bonds (Eisenberger et al., 2020; Shore et al., 2004). In
turn, higher levels of well-being reduce the perceived costs of participation and motivate continued
engagement in communicative and relational exchanges, thereby reinforcing social presence.

FINDINGS OF PHASE 2: WHAT TECHNOLOGY-ENABLED
STRATEGIES USED IN ONLINE LEARNING ENVIRONMENTS
SUPPORT SOCIAL PRESENCE AND WELL-BEING, AND WHAT
ARE THE ASSOCIATED SUPPORT FACTORS AND CHALLENGES?

This section presents the findings of the systematic literature review. The first part examines technol-
ogy-enabled strategies for online learning to enhance social presence and well-being, along with the
associated support factors, while the second part addresses the challenges of implementing these
strategies. Employing the conceptual framework developed in Phase 1, the findings from Phase 2 ad-
dress the applied component of the research objective by identifying six strategy clusters that simulta-
neously support social presence and well-being. These clusters translate the integrated theoretical in-
sights into practical, evidence-based guidance for the design of online learning environments that ho-
listically foster both constructs.

TECHNOLOGY-ENABLED STRATEGIES AND SUPPORT FACTORS
DETERMINED FROM THE SLR

A review of previous studies focused on improving social presence and well-being identified six key
strategies used to enhance these outcomes. Table 1 presents the associated themes and the corre-
sponding supporting codes for each strategy. As most existing studies do not explicitly address all
support factors, often mentioning them only in general terms, both inductive and deductive reason-
ing were applied during the identification process. In this section, support factors are first identified
deductively. Attributes explicitly reported in the studies were directly extracted, and additional factors
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were subsequently identified using the preliminary conceptual model guided approach, which is re-

ported later in this section.

Table 1. Technology-enabled strategies and supporting factors

Technology-enabled strategy

Supporting factors

References

Visualization and Simulation:
Using visual tools to create
immersive experiences.

Cohesiveness

(Capello et al., 2024; Chessa & Solari,
2021; Ghanbarzadeh & Ghapanchi,
2020; Li et al., 2025)

Emotional expression

(Kim et al., 2025; Wong et al., 2021)

Interactive
communication

(Ghanbarzadeh & Ghapanchi, 2020;
Y. Lin & Yu, 2025)

Positive emotions

(Kim et al., 2025; Melgar et al., 2021)

Social integration

(Li et al., 2025; Melgar et al., 2021)

Real-Time Interaction and
Engagement: Facilitating
immediate communication
among participants.

Interactive
communication

(Ginige & Vanderwall, 2022; H. Liu et
al., 2024; J. Liu et al., 2019; Thal-
heimer et al., 2020; Vazquez-Cano et
al., 2021; Weidlich & Bastiaens, 2019)

Positive emotions

(Ahmad, 2020; Thalheimer et al.,
2020)

Social contribution

(Rabotapi & Matope, 2024)

Social integration

(Ahmad, 2020; Cui & Wang, 2024; Li
et al., 2025; Rabotapi & Matope, 2024)

Enhancing Social
Connectivity and Community
Building: Promoting teamwork
and social connections among
learners.

Cohesiveness

(Duque et al,, 2021)

Emotional expression

(Johnson et al., 2024)

Interactive
communication

(Aouidi et al., 2019; Johnson et al.,
2024; H. Lin & Pryor, 2020; Weidlich
& Bastiaens, 2019)

Positive emotions

(H. Lin & Pryor, 2020; Weidlich &
Bastiaens, 2019)

Social acceptance

(Huang et al., 2024; Johnson et al.,
2024)

Social contribution

(Aouidi et al., 2019; Huang et al., 2024;

Johnson et al., 2024)

Social integration (Chen & DiFranzo, 2025; Mdaghri-
Alaoui et al., 2023)

Social coherence (Huang et al., 2024)

Personalization and Adaptive
Learning: Tailoring
expetiences to meet individual
needs.

Cohesiveness

(Chen & DiFranzo, 2025; Chowdhury
& Siddique, 2024; Huang et al., 2024;
Johnson et al., 2024)

Emotional expression

(Gruber et al., 2023; Hopman et al.,
2023; M. Wang et al.,, 2022)

Feedback Mechanisms:
Offering timely assistance and
constructive feedback.

Interactive (Ghanbarzadeh & Ghapanchi, 2020)
communication
Proactive Support and Cohesiveness (Hopman et al., 2023; Motlhaka, 2020;

Sprowls, 2020)

Emotional expression

(Hopman et al., 2023)

Interactive
communication

(Q. Wang et al., 2022)

Positive emotions

(Q. Wang et al., 2022)

Self-esteem

(Aouidi et al., 2019)
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Technology-enabled strategy | Supporting factors References
Building interactive learning | Cohesiveness (Mardi, 2022; Rojas et al., 2023; Thal-
environments: Creating heimer et al., 2020)
dynamic spaces that encourage | Interactive (Mardi, 2022; Rojas et al., 2023; Thal-
active participation. communication heimer et al., 2020)

Positive emotions (Thalheimer et al., 2020; Zhou & Tao,

2020)
Social contribution (Mardi, 2022)
Social integration (Adil et al., 2023; Mardi, 2022)

Visualization and simulation

Visualization relies on models to represent information in graphical forms such as charts and graphs,
while simulation creates dynamic models that replicate real-world processes. These techniques are
primarily employed to achieve pedagogical objectives by providing a clear understanding of complex
concepts. The literature revealed various approaches that integrated visualization and simulation in
educational settings, primarily to enhance the overall learning experience and pedagogical practices.
However, it was evident that visualization and simulation also improved social presence and well-be-
ing in online learning environments, contributing to a more engaging and supportive educational ex-
perience.

The visualization of learning behaviours, using tools such as heatmaps and hierarchical pie charts, en-
couraged students to reflect on their engagement, promoting active participation, social presence, and
collaborative learning (Xu et al., 2021). Simulated learning environments enhanced cohesiveness and
social integration in online education through interactive virtual platforms (Chessa & Solari, 2021;
Ghanbarzadeh & Ghapanchi, 2020; Mdaghri-Alaoui et al., 2023; Wong et al., 2021). Mozilla Hubs,
for instance, enabled users to create and join virtual spaces via browsers, using personalized avatars
and classroom-like features to build community (Chessa & Solari, 2021). Similarly, Three-Dimen-
sional Virtual Worlds (3DVWs) fostered experiential learning through realistic scenarios and game-
like interactions (Kim et al., 2025). The Virtual Patient Immersive Communication Training (VPICT)
system enhances students’ social presence and well-being by immersing them in realistic nurse—pa-
tient simulations, enabling safe practice of communication skills, reducing anxiety, and fostering con-
fidence through reflection and self-awareness (Kim et al., 2025). Sandbox games like InteractDiff
provided students with freedom to explore virtual campuses, engage in collaborative activities, and
express themselves through avatars, enriching online teaching and campus life (Wong et al., 2021).

The integration of multi-agent systems into learning platforms created dynamic, immersive scenarios
in which intelligent agents collaborated with learners to provide personalized feedback and promote
teamwork (Mdaghri-Alaoui et al., 2023). The human likeness strategy in online learning stimulated
community cohesion through simulation techniques (Capello et al., 2024; Y. Lin & Yu, 2025). Peda-
gogical agents were specifically designed to simulate human instructors, leveraging human-likeness to
enhance engagement, foster relatable learning environments, and improve acceptance of Al tools.
These strategies significantly improved student interaction and immersion (Ahmad, 2020; Capello et
al., 2024; Kim et al., 2025; Y. Lin & Yu, 2025; J. Liu et al., 2019). Telepresence robots also supported
remote learning by enabling real-time interactions, reducing isolation, and allowing students to pro-
ject their identities, simulating physical presence in classrooms to foster community building and en-
gagement (Capello et al., 2024).

The literature indicates that visualization and simulation have been used in vatious ways to enhance
social presence and well-being in online learning. Key strategies included visualizing learning environ-
ments, simulating educational experiences, developing virtual communities, and implementing human
likeness. Collectively, these approaches contributed to increased social interaction, cohesiveness, pos-
itive emotions, and social integration, all of which are vital to fostering social presence and well-be-
ing. This body of research supports the notion that visualization and simulation are not only effective
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pedagogical strategies but also important for enhancing the social dynamics of online learning envi-
ronments.

Real-time interaction and engagement

Real-time interaction and engagement emphasise the immediacy of communication, reducing psycho-
logical distance and supporting timely assistance, shared participation, and emotional connection,
thereby strengthening social presence and well-being. This can take several forms, such as real-time
student event tracking, identifying real-time student emotions, and real-time content analysis and re-
placement. Real-time synchronous interactions lead to greater engagement and a stronger sense of
connection among participants, which are key components of social presence (Dahlstrom-Hakki et
al., 2020). This section describes how real-time interaction and engagement have been used.

Collectively, these studies underscored the effectiveness of real-time engagement strategies in creat-
ing interactive, supportive, and inclusive educational settings. Real-time interaction and engagement
in these environments were driven by several key factors: social integration, positive emotions, and
interactive communication (Ginige & Vanderwall, 2022; H. Liu et al., 2024; J. Liu et al., 2019; Thal-
heimer et al., 2020; Vazquez-Cano et al.,, 2021; Weidlich & Bastiaens, 2019). The concept of “real” in
real-time engagement reflects the essence of cohesiveness. Through real-time interactions, students
receive the support and assistance they need whenever and wherever it is required, fostering a sense
of connection and cohesiveness. By facilitating connections among students, real-time interactions
encourage them to engage with each other, share experiences, and collaborate on tasks, fostering a
sense of community and belonging (J. Liu et al., 2019). These interactions enhance emotional well-
being, satisfaction, and happiness, fostering positive emotions (Ahmad, 2020; Capello et al., 2024; J.
Liu et al,, 2019). Furthermore, real-time communication allows for immediate feedback and dialogue
between students and instructors, promoting active participation and nurturing a dynamic classroom
atmosphere where students feel empowered to express themselves. These interconnected factors
contribute to a holistic environment that enhances both social presence and well-being, enriching the
overall educational experience. Social integration and positive emotions are vital aspects of well-be-
ing, while interactive communication and cohesiveness are key to social presence. These elements are
closely linked. Social integration promotes positive emotions by fostering a sense of connection, and
interactive communication supports cohesiveness through meaningful exchanges. Together, they cre-
ate a supportive and engaging learning environment.

Real-time interaction and engagement in educational environments have been explored in many stud-
ies to enhance student learning and foster a sense of community. In the Moodle learning environ-
ment, three specific plugins were introduced to improve sociability (Weidlich & Bastiaens, 2019).
One such plugin, the course contact plugin, displays students who are currently online, facilitating
natural conversations and immediate engagement, thereby strengthening interactive communication
within the learning environment. Moreover, the effectiveness of real-time student event tracking was
demonstrated through a browser extension that monitored engagement via behavioural data, ena-
bling educators to provide immediate feedback and support (Ginige & Vanderwall, 2022). This en-
hanced interactive communication by providing immediate feedback, encouraging participation, facil-
itating peer interactions, and promoting a sense of belonging and collaboration among students (Gi-
nige & Vanderwall, 2022).

Moreover, the Meezaj system, which employed real-time emotion detection to gauge student well-
being and promoted empathy and stronger social bonds through the visualization of collective
moods (Ahmad, 2020), was presented. The importance of real-time content analysis in Virtual Learn-
ing Environments (VLEs), which enabled the dynamic adaptation of learning materials based on en-
gagement metrics to personalize the educational experience, was further emphasized (Thalheimer et
al,, 2020). GestureTeach was a pedagogical approach that enhanced online teaching by utilizing ges-
ture recognition technology for real-time interactive engagement, allowing for immediate feedback
and dynamic content generation, which facilitated a more engaging learning experience (H. Liu et al.,
2024). Similarly, Telepresence robots enabled remote users to participate in real-time interactions as
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if they were physically present, enhancing communication and collaboration through audiovisual ca-
pabilities and interactive features (Capello et al., 2024). Real-time eye tracking captures learners’ visual
attention and behavioural patterns during interactions with pedagogical agents, providing measurable
insights into social presence and engagement. It reveals how gaze frequency, fixations, and transitions
toward agents indicate stronger motivation, involvement, and perceived social connection (Li et al.,
2025). Likewise, augmented Interactive Video (AIV) based on a script engine fosters interactive com-
munication through real-time engagement, thereby enhancing social presence (J. Liu et al., 2019).

Enhancing social connectivity and community building in learning environments

In educational settings, strategies that promote social connectivity and community building are essen-
tial for student success and well-being. This category demonstrates that intentional design for peer
connection and group formation is critical for sustaining belonging, social integration, and emotional
support in online learning environments. By adopting diverse technological and social strategies, edu-
cators can enhance students’ social engagement and create an inclusive learning community that en-
courages active participation and mutual support. These methods are beneficial for developing stu-
dents’ social skills, confidence, and emotional well-being, ultimately creating a more cohesive and
supportive educational experience.

Various methods have been used to enhance social connectivity and build community in learning en-
vironments. Audio-visual technologies supported group collaboration on projects such as multimedia
presentations, fostering interpersonal relationships and open dialogue. Social matching tools, like
those in Netlearn and SAMI, applied social network analysis to group students with similar interests,
creating personalized and engaging experiences (Aouidi et al., 2019; Q. Wang et al., 2022). Virtual re-
ality platforms such as CollabVR offered immersive environments for real-time social interaction
(Johnson et al., 2024). While telepresence robots enabled two-way video and audio communication
to help reduce feelings of isolation (Capello et al., 2024). Al-driven approaches also contributed, with
self-disclosure management allowing Al instructors to share personal information or feelings to build
trust and social connection with learners (Chen & DiFranzo, 2025).

By making interactions feel more humanlike, this strategy increased learners’ engagement, perceived
support, and satisfaction, complementing the role of pedagogical agents, which further promoted so-
cial learning by encouraging group activities and peer communication (Y. Lin & Yu, 2025). Heteroge-
neous profiles in e-focus groups allowed for diverse, dynamic discussions (Duque et al., 2021). In the
Moodle environment, three plug-ins were developed to enhance social interaction through social af-
fordances (Weidlich & Bastiaens, 2019). The Dialogue plug-in enabled private conversations and
document sharing to strengthen collaboration, while the Meet the Students plug-in increased identity
visibility, fostering emotional expression and peer connection. Similarly, the use of TikTok in educa-
tion has shown potential to strengthen social connectivity. Through short-form videos, challenges,
and collaborative features like duets, TikTok encourages participation, peer recognition, and shared
content creation. In learning environments, these practices support social acceptance, contribution,

and coherence by fostering engagement, mutual understanding, and a sense of community (Huang et
al., 2024).

Implementing these diverse strategies for enhancing social connectivity and community building was
essential for the success of modern educational environments. These methods encouraged collabora-
tion, supported social integration, and fostered a sense of community (Aouidi et al., 2019; Capello et
al., 2024; Duque et al., 2021; Huang et al., 2024; Johnson et al., 2024; Y. Lin & Yu, 2025; Y. Wang et
al., 2021). As learning environments continue to evolve, prioritizing these social and collaborative
strategies will be key to creating supportive, interactive spaces where students can succeed. There was
an interesting finding in this strategy. Enhancing social connectivity and community building lever-
ages two complementary methods: social matching (Aouidi et al., 2019; Q. Wang et al., 2022) and de-
fining heterogeneous profiles (Duque et al., 2021). Social matching, as seen in platforms like Netlearn
and the SAMI Al agent, connects learners with similar interests and emotional states. This fosters

19



Strategies for enhancing SP and WB in Online Learning: SLR

collaboration and a sense of belonging through personalized groupings. In contrast, defining hetero-
geneous profiles brings together individuals with diverse skills and backgrounds, promoting rich dis-
cussions and innovative problem-solving within e-focus groups. While social matching builds con-
nections based on shared interests, heterogeneous profiles encourage learning across different per-
spectives, with both approaches creating an inclusive and supportive learning environment.

Personalization and adaptive learning

Personalization and adaptive learning strategies have become central to enhancing the learning expe-
rience in online education. This shows that adapting learning experiences to individual needs en-
hances engagement, emotional comfort, and social presence in online learning. By tailoring educa-
tional tools to meet the unique needs of individual learners, these strategies ensure that students re-
ceive targeted support that promotes engagement, well-being, and academic success. From emotional
detection systems to empathetic dialogue and immersive virtual environments, technologies were be-
ing harnessed to create a responsive, personalized educational experience. These adaptive tools went
beyond traditional teaching methods by focusing not only on academic outcomes but also on foster-
ing emotional connections, enhancing social presence, and encouraging collaborative learning in vit-
tual spaces. This review explores the various personalization and adaptive learning strategies that aim
to support students emotionally and academically in online education (Chowdhury & Siddique, 2024;
Ghanbarzadeh & Ghapanchi, 2020; Hopman et al., 2023; Johnson et al., 2024; Q. Wang et al., 2022).

Personalization and adaptive learning strategies played a crucial role in addressing both the academic
and emotional needs of students in online education. Emotional detection tools and empathy-driven
dialogues created supportive environments that foster trust, emotional expression, and engagement
(Hopman et al., 2023; Q. Wang et al., 2022). Group discussions and immersive virtual platforms,
such as CollabVR, helped build social connections and a sense of belonging, enhancing engagement
and community (Ghanbarzadeh & Ghapanchi, 2020; Johnson et al., 2024). Personalized digital repre-
sentations, such as avatars, enhance communication and emotional expression, particulatly in sensi-
tive conversations, making students feel more comfortable and supported (Gruber et al., 2023). Per-
sonalization in education can also be enhanced through Al instructors, which provide adaptive, just-
in-time guidance tailored to individual learners, increasing engagement and perceived learning out-
comes (Chen & DiFranzo, 2025). Similarly, TikTok’s content recommendation system personalizes
educational content to students’ preferences, fostering relevance, social integration, and active partici-
pation in learning activities (Huang et al., 2024). Additionally, proximity-based communication and
presence amplification strategies in virtual spaces strengthened social interaction and community
building, fostering a sense of “being there” (Johnson et al., 2024). Together, these strategies pro-
moted cohesiveness, emotional well-being, and engagement, offering a comprehensive approach to
online learning that prioritizes student well-being (Ghanbarzadeh & Ghapanchi, 2020; Hopman et al.,
2023).

Proactive support and feedback mechanism

Proactive support and feedback strategies in online learning use Al and digital tools to deliver timely,
caring, and personalized assistance that supports students’ academic and emotional development. By
monitoring learning patterns, engagement, and emotional states, these strategies provide tailored
feedback that boosts motivation, reduces stress, and promotes both academic progress and well-be-
ing. Tools such as personalized recommendations, real-time feedback, and collaborative communica-
tion enhance student engagement and support (Motlhaka, 2020; Q. Wang et al., 2022). Furthermore,
caring communication and community-focused feedback activities strengthen social connections and
self-esteem, promoting overall well-being in online settings (Aouidi et al., 2019).

Al agents in music education fostered a personalized and supportive learning environment by offer-
ing proactive support, real-time feedback, and continuous monitoring of students’ learning patterns,
emotions, and engagement to tailor activities and boost motivation (Q. Wang et al., 2022). Conversa-
tional agents like ERICA promoted emotional support through caring communication (Hopman et
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al., 2023), while systems like Netlearn aligned content with student interests to enhance engagement
and self-esteem (Aouidi et al., 2019). Tools such as WhatsApp enabled collaborative feedback, and
structured activities like the Feedback Carousel encouraged thoughtful, community-oriented growth
(Motlhaka, 2020). Collectively, these technologies supported both academic progress and emotional
well-being. Incorporating these proactive support and feedback strategies across Al platforms fos-
tered a responsive and inclusive learning environment. By promoting positive emotions, enhancing
cohesiveness, and facilitating interactive communication, these tools addressed students’ academic
and emotional needs (Hopman et al., 2023; Motlhaka, 2020; Q. Wang et al., 2022). The caring com-
munication style used in platforms like ERICA created a supportive atmosphere, while continuous
monitoring and feedback tailored to students’ interests, as seen in Netlearn, boosts self-esteem and
engagement. Together, these mechanisms contributed to a personalized, collaborative learning expe-
rience that values student well-being and encourages a holistic approach to education.

Building interactive learning environments

Building interactive learning environments has become a cornerstone in modern education, with ad-
vancements in technology enabling immersive, collaborative, and adaptive learning experiences
(Chowdhury & Siddique, 2024; Rojas et al., 2023). This strategy demonstrates that interactive and im-
mersive learning environments reduce isolation and strengthen social presence, engagement, and
learner belonging. These environments go beyond traditional passive learning by actively engaging
students through real-time feedback, virtual simulations, gamified learning, and intelligent tutoring
systems (Y. Lin & Yu, 2025). The focus on creating cohesive and socially integrated spaces in these
environments has been shown to reduce isolation and increase students’ motivation and engagement,
ultimately enhancing learning outcomes (Mdaghri-Alaoui et al., 2023). Emerging technologies such as
the educational metaverse, social annotation tools, multi-agent systems, and emotion-monitoring
frameworks were particularly effective in fostering a sense of presence and interactivity, thereby ena-
bling deeper learning experiences (Cui & Wang, 2024; Zhou & Tao, 2020).

Immersive virtual reality (VR) in educational metaverse platforms enables students to engage with
complex content in realistic settings through features such as 3D modelling, gamification, and social
interaction, thereby enhancing engagement and retention (Rojas et al., 2023). Educational blogs and
social annotation tools foster critical thinking and collaborative learning by facilitating diverse per-
spectives, real-time feedback, and community-based discussions (Chowdhury & Siddique, 2024; Cui
& Wang, 2024). Al-driven multi-agent systems (MAS) provide personalized feedback, simulate hu-
man-like interactions, and promote group activities. When integrated with VR, MAS enhances hands-
on practice by enabling the application of theoretical knowledge in simulated environments, thereby
improving engagement and comprehension (Mdaghri-Alaoui et al., 2023). Gamified elements, such as
points, badges, and leaderboards, motivate students by rewarding achievements and fostering compe-
tition, thereby improving participation and performance (Pane et al., 2020). Additionally, real-time
communication via IPTV systems and telepresence robots supports collaboration and accessibility by
replicating in-person experiences with high-quality audio and video, ensuring inclusivity in remote
learning (Adil et al., 2023; Seck et al., 2020).

MODEL-GUIDED IDENTIFICATION OF SUPPORT FACTORS

Figure 5 focuses on how strategies enhance social presence through direct and well-being mediated
pathways. It illustrates how each strategy is linked to specific aspects of social presence and well-be-
ing, and it visualizes the interrelationships between the two constructs. Social presence is conceptual-
ized through three core attributes: emotional expression, interactive communication, and cohesive-
ness, while well-being is represented by seven attributes, resulting in a total of ten. From these, thir-
teen bidirectional relationships can be identified (phase 1 preliminary conceptual model). To enhance
clarity, the overall depiction has been divided into three subfigures:

a) Figure 6a. Emotional expression perspective: Online learning community strategies enhancing
social presence through direct and well-being mediated pathways.
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b) Figure 6b. Interactive communication perspective: Online learning community strategies en-
hancing social presence through direct and well-being mediated pathways.
c) Figure 6¢. Cohesiveness perspective: Online learning community strategies enhancing social

presence through direct and well-being mediated pathways.
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Together, these sub-figures provide a more detailed and structured understanding of how technol-
ogy-enabled strategies reinforce the intertwined nature of social presence and well-being in online
learning environments.

If a particular strategy enhances emotional expression, it simultaneously contributes to multiple as-
pects of well-being, such as positive emotions, self-esteem, social integration, and social acceptance.
This cascading effect highlights that when a strategy supports certain aspects of social presence or
well-being, it inherently contributes to the overall enhancement of both within the online learning
environment. As an example, visualization and simulation strategies encourage positive emotions and
all three aspects of social presence: interactive communication, emotional expression, and cohesive-
ness. While this strategy explicitly addresses four aspects, it implicitly contributes to all attributes of
social presence and well-being due to the interconnected nature of these attributes.

o Emotional Expression: Relates to positive emotions, self-esteem, social integration, and social
acceptance.

o [nteractive Communication: Relates to resilience, social integration, and social acceptance.

o Cohesiveness: Relates to self-esteem, resilience, social integration, social acceptance, social con-
tribution, and social coherence.

These connections collectively encompass all well-being attributes through the R1-R13 relationships.
The initial preliminary conceptual model thus provides a framework for understanding these relation-
ships, demonstrating how specific strategies contribute to the overall social presence and well-being
within online learning environments.

This understanding emphasizes the role of implemented strategies in fostering social presence and
well-being. It highlights the multifaceted impacts of these strategies and provides a foundation for
developing tools specifically designed to enhance both constructs.

CHALLENGES IMPLEMENTING TECHNOLOGY-ENABLED STRATEGIES
DETERMINED FROM THE SLR

Six technology-enabled strategies, along with their supporting factors, have been discussed. The next
part of the question focuses on the associated challenges. When examining these challenges, six primary
issues emerge. Given the focus on technology-enabled strategies, the discussion addresses the chal-
lenges specific to these tools.

Technical barriers

Technical barriers were among the most reported challenges in implementing advanced online learn-
ing technologies. These included limited access to high-speed internet, capable devices, and other es-
sential resources, particularly impacting students from disadvantaged backgrounds (Rojas et al.,
2023). Connectivity issues, hardware malfunctions, and the need for high-performance equipment
hindered technologies like metaverse platforms, telepresence robots, and 3D virtual worlds (Capello
et al,, 2024; Ghanbarzadeh & Ghapanchi, 2020). Even tools with educational benefits, such as blogs
and VoiceThread, faced obstacles related to internet reliability and system usability, with design flaws
and glitches disrupting learning (Chowdhury & Siddique, 2024; Mardi, 2022).

Issues in participation and engagement

Participation and engagement were important aspects of online learning, but several challenges hin-
dered their effectiveness. For example, the implementation of human-like strategies in Al agents, de-
signed to mimic real instructors, could unintentionally promote negative behaviours among learners.
These included reduced emotional responsiveness, perceived lower accountability, and impersonal
interactions, which might lead to frustration, disengagement, or procrastination (H. Lin & Pryor,
2020; Y. Lin & Yu, 2025; J. Liu et al., 2019). Similarly, limited participation in educational blogs often
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arose from students’ unfamiliarity with blogging as a learning tool. A lack of experience or confi-
dence in using the platform could result in a reluctance to engage actively, reducing the potential ben-
efits of this resource (Chowdhury & Siddique, 2024). Another concern was the negative relationship
between humanness and eeriness in Al instructors. While moderate levels of humanness can enhance
comfort and trust, highly realistic features may trigger feelings of eeriness, consistent with the “un-
canny valley” effect. This discomfort can undermine the perceived learning and satisfaction of learn-
ers, reducing their willingness to engage with Al-based instruction (Chen & DiFranzo, 2025).

Alignment with pedagogy

When these strategies were implemented, aligning them with pedagogy was crucial to their success.
Pedagogical alignment and design in online learning environments posed significant challenges, par-
ticularly with immersive technologies like metaverse platforms (Rojas et al., 2023). A related challenge
was balancing social presence and cognitive load when designing pedagogical agents in a virtual learn-
ing environment. While enhancing social presence through social cues can strengthen connection and
motivation, it may also increase cognitive demands on learners, reducing the overall effectiveness of
the learning process if not carefully managed (Li et al., 2025). These environments demanded a re-
thinking of traditional teaching methods to ensure they complemented the virtual context. Educators
needed to design curricula that seamlessly integrated virtual elements, develop effective interaction
models tailored to these settings, and ensure that the intended learning outcomes were achieved.

Social and ethical concerns

The integration of Al agents in education brings social and ethical concerns. Privacy remains a signif-
icant issue, with extensive data collection and ambiguous consent processes raising ethical challenges.
Students may also experience emotional strain from intrusive interactions, mistrust stemming from
perceived privacy violations, and the potential for data misinterpretation, which can lead to inappro-
priate or unhelpful responses (Q. Wang et al., 2022).

Emotional and psychological challenges

The emotional and psychological dimensions of Al-based educational tools introduced another layer
of complexity. Al systems often struggle to interpret students’ emotions accurately, particularly when
relying on limited data. This misalignment resulted in responses that failed to meet students’ needs,
potentially causing feelings of alienation or frustration. Additionally, the use of emotionally charged
language by Al exacerbated vulnerability or discomfort, especially among already-isolated students
(Q. Wang et al., 2022).

Staff training

Preparing staff and faculty to adopt new technologies was another critical hurdle. For instance, lever-
aging the metaverse for education requires educators not only to adapt to novel pedagogical ap-
proaches but also to design engaging learning experiences that fully utilize its immersive features.
This necessitated significant investment in professional development to equip educators with the
skills needed to communicate effectively and foster meaningful interactions in these innovative envi-
ronments (Rojas et al., 2023).

DISCUSSION

This study examined how social presence and well-being interact within online learning environments
and identified technology-enabled strategies that support both constructs. The research contributes a
novel understanding by integrating two previously fragmented domains and offering a unified frame-
work to inform online learning design. Social presence and well-being have complementary roles in
supporting students’ engagement, motivation, and emotional resilience in online learning environ-
ments. Phase 1 revealed that these constructs are mutually reinforcing, while Phase 2 identified six
strategies to promote them, although their effectiveness varies.
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By integrating social presence and well-being into a single explanatory framework, this study ad-
dresses a gap in the literature where these constructs are typically examined in isolation, highlighting
their synergistic potential for enhancing online learning outcomes. The preliminary conceptual model
(R1-R13) maps reciprocal relationships between three social presence attributes, emotional expres-
sion, interactive communication, and cohesiveness, and seven well-being attributes. It demonstrates
how technology-enabled strategies can simultaneously enhance multiple dimensions, providing a con-
ceptual and practical lens for understanding the multifaceted impact of online learning tools. This re-
lational mapping is original and advances theory by showing how specific attributes co-activate each
other, extending prior research that often focuses on single constructs or outcomes.

The SLR revealed how different strategies activate parts of the conceptual model. Among the strate-
gies identified, a substantial number of studies emphasized Real-Time Interaction and Engagement,
which facilitated immediate communication among participants, with ten studies employing this ap-
proach. This strategy directly enhanced social presence by fostering interactive communication, while
simultaneously supporting well-being attributes such as positive emotions, social integration, and so-
cial contribution. Notably, resilience, a well-being construct, was not addressed in any of the re-
viewed studies. Furthermore, personalization and adaptive learning approaches did not report any
contributions to the well-being constructs. Except for the strategies of real-time interaction and en-
gagement, and building interactive learning environments, all other strategies contributed to all three
constructs of social presence.

However, these two strategies do not contribute to emotional expression. Among the strategies, en-
hancing social connectivity and community building demonstrates the most extensive contributions,
supporting a greater number of attributes of both social presence and well-being. In contrast, person-
alization and adaptive learning contribute only to the attributes of social presence. This indicates that
the reviewed studies did not adequately consider well-being as a part of learning environments. Alt-
hough the direct findings highlight specific effects, a model-guided analysis shows that strategies like
Real-Time Interaction and Engagement and Building Interactive Learning Environments can indi-
rectly support additional social presence and well-being attributes, such as emotional expression,
through cascading effects on positive emotions, social integration, and social contribution. This un-
derscores the value of a conceptual framework in revealing latent benefits beyond what is explicitly
reported.

These findings generate important implications for practice. For educators and instructional design-
ers, the results emphasise the need to prioritise tools and strategies that create shared social spaces
and opportunities for authentic connection. Course design should intentionally include moments of
synchronous interaction, community-building tasks, and structured peer collaboration. Moreover, the
study highlights the importance of staff readiness and training, as digital confidence and pedagogical
adaptability critically shape whether strategies translate into meaningful social and emotional benefits
for learners.

From a theoretical perspective, the study contributes to literature by offering a conceptual bridge be-
tween social presence and well-being two areas that, despite their relevance, have evolved along sepa-
rate academic trajectories. By integrating these domains, the study provides a holistic view of the
learner experience and a mechanism for interpreting why certain digital strategies succeed or fail.

This integration opens avenues for future research to empirically validate the relational pathways pro-
posed in the model, examine cultural differences in the expression of social presence and well-being,
and explore how Al-mediated environments may reshape the relational dynamics at the core of
online learning. While this study provides a conceptual foundation, the model remains theoretical and
requires empirical validation. The SLR focused on published studies, potentially overlooking emerg-
ing or unpublished interventions. Future research should empirically test the proposed relationships,
expand to diverse learning contexts, and explore strategies specifically targeting underrepresented
well-being attributes such as resilience.
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CONCLUSION

This study advances understanding of how technology-enabled strategies support social presence and
well-being in online learning environments. By developing the preliminary conceptual model that
synthesises relational pathways between these constructs and applying it to a systematic review of ex-
isting technologies, the research provides both theoretical and practical contributions.

The novelty of the work lies in its integrated conceptualisation of social presence and well-being do-
mains that have traditionally been examined separately. The study demonstrates that these constructs
are interdependent and that strategies affecting one inevitably influence the other through multiple
relational pathways. This insight strengthens current theoretical discourse by offering a unified lens
through which online learner experience can be understood and designed.

STRATEGY IMPLEMENTATION RECOMMENDATIONS

The SLR identifies six key technology-enabled strategies that enhance social presence and learner
well-being in online learning environments. These strategies are discussed in detail in the Findings
section and are briefly restated here to support the practical recommendations that follow:

o Real-time interaction and engagement, enabling synchronous communication that strengthens
feedback, connection, and collaborative engagement.

o Community-building tasks, promoting teamwork, peer interaction, and group problem-solving
to foster belongingness and social integration.

o Building interactive learning environments, creating participatory spaces that support interaction,
emotional expression, and group cohesiveness.

o Visualization and simulation, using immersive and representational tools to encourage emo-
tional expression, identity projection, and self-esteem.

o Personalization and adaptive learning, tailoring learning experiences to enhance social presence,
with well-being benefits when combined with interactive and community-oriented ap-
proaches.

o Proactive support and feedback mechanisms, providing timely guidance, structured feedback, and
reflective prompts to respond to learners’ social and emotional needs.

Implementing these strategies effectively requires addressing challenges identified in the SLR, includ-
ing technical barriers, learner engagement issues, pedagogical alighment, ethical considerations, and
staff readiness. While the recommendations identify strategies supported by the review, their effec-
tiveness depends on how they are implemented within specific educational contexts. The following
strategy implementation recommendations align strategy use with these identified challenges.

e DPrioritize strategies with broad impact: Emphasize strategies such as building interactive
learning environments, real-time interaction, and community-building tasks, as these simulta-
neously enhance multiple attributes of social presence and learner well-being.

e Leverage the interconnectedness of attributes: Improvements in one attribute (e.g., emo-
tional expression through visualization or simulation) can positively influence related well-
being aspects such as self-esteem, social integration, and social acceptance. Course design
should intentionally harness these interdependencies.

e Address technical and engagement barriers: Ensure tools are user-friendly, accessible
across devices, and supported by scalable infrastructure. Orientation sessions and clear guid-
ance can reduce learner hesitance, particularly in contexts with limited technical resources.

e Align pedagogy with technology: Integrate technology-enabled strategies into curricula in
pedagogically meaningful ways, supporting synchronous interaction, collaborative tasks, and
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proactive feedback. Professional development is essential to equip educators to facilitate so-
cial connection and emotional well-being online.

¢ Incorporate ethical and social considerations: Strategy implementation should respect
privacy, maintain emotional accuracy, and foster trust, particularly when introducing Al
agents, immersive environments, or telepresence technologies.

¢ Empower educators and learners: Ongoing training and orientation programs can build
digital confidence, enabling both educators and learners to engage effectively with technol-
ogy-enabled strategies.

Strategic implementation of these SLR-informed strategies, while addressing associated challenges,
supports the development of inclusive, engaging, and emotionally supportive online learning environ-
ments. Overall, these recommendations translate the study’s findings into concrete design principles
by prioritizing strategies with broad, interconnected impact and embedding ethical, pedagogical, and
contextual considerations. In doing so, online learning communities can be intentionally designed to
foster sustained social presence and learner well-being.

FUTURE WORKS

This study proposed a preliminary conceptual model, based on a narrative literature review, to exam-
ine the relationship between social presence and well-being in online learning. While useful for guid-
ing the SLR, the model requires empirical validation, a key focus of future research. Upcoming work
will explore how technology-enabled strategies interconnect to support inclusive and effective online
learning. The role of emerging technologies such as augmented reality (AR) and artificial intelligence
(Al) in fostering social presence and enhancing student well-being will also be explored. Ultimately,
the research aims to develop empirically validated design guidelines to assist learning designers in cre-
ating online environments that promote both social presence and well-being. The limited coverage of
cross-cultural studies and discipline-specific applications in the current paper is acknowledged, with
plans to address these aspects in a separate study, as they present interesting avenues for further re-
search. This paper focused specifically on social presence and well-being in the context of collabora-
tive online learning,.
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