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Abstract

Introduction and Aim: The expansion of online learning has increased educational
accessibility while simultaneously introducing psychological challenges such as digital
loneliness that may affect students’ academic experiences. The present study aimed to
model the role of digital loneliness in predicting academic satisfaction through the
mediating roles of cyber psychological capital and virtual social self-efficacy.

Methodology: This study employed a descriptive-correlational design using structural
equation modeling. The statistical population consisted of university students in Tehran
during the 2024 academic year with experience in online learning, from whom 384
participants were selected using convenience sampling. Data were collected through
standardized questionnaires measuring digital loneliness, cyber psychological capital,
virtual social self-efficacy, and academic satisfaction administered online. Data analysis
was conducted using SPSS-27 and AMOS-24, and model fit indices were evaluated.

Findings: The results indicated that digital loneliness had a significant negative effect on
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Learning Environments. Psychologyof ~ 0Nclusion: The findings suggest that digital loneliness is a key factor in reducing

Motivation, Behavior, and Health, academic satisfaction in online learning environments, operating through the weakening

2(3), 1-14. of students’ psychological and social resources. Enhancing cyber psychological capital
and virtual social self-efficacy can be considered effective strategies to improve the quality
of online learning experiences.
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Extended Abstract

Introduction and Aim

The rapid expansion of digital technologies and the
widespread  integration  of  online  learning
environments have fundamentally transformed
contemporary educational systems. Particularly in the
aftermath of the COVID-19 pandemic, higher
education institutions have increasingly relied on
virtual platforms to deliver instruction, creating new
opportunities alongside significant psychological
challenges for students (Ashwin et al., 2022; Sharin,
2021). While online education enhances accessibility,
flexibility, and resource availability, it also alters the
nature of social interaction, often reducing face-to-face
communication and increasing reliance on mediated
forms of engagement. This shift has led to the
emergence of complex psychosocial phenomena,
among which digital loneliness has gained
considerable attention.

Digital loneliness refers to the subjective experience of
social isolation and lack of meaningful connection
within digital environments, even when individuals are
technically connected through online platforms. This
paradox—Dbeing constantly connected yet emotionally
disconnected—has been widely discussed in recent
research (Hasyim & Cuzzamu, 2022; Rizzo & Alparone,
2024). Empirical studies indicate that excessive use of
social media and digital communication tools does not
necessarily foster deeper social bonds and may instead
contribute to feelings of alienation, reduced emotional
support, and diminished psychological well-being
(Sénchez-Fernéandez & Maria de las Mercedes Borda, 2022).
In academic contexts, these dynamics are particularly
salient, as students increasingly rely on virtual
environments for both learning and social interaction.

Within online learning environments, digital loneliness
has been associated with decreased engagement, lower
academic motivation, and reduced satisfaction with the
educational experience. The absence of physical
presence and informal interactions may weaken
students’ sense of belonging and community, which
are critical components of effective learning (Bowman
& Crowe, 2023; Ramli et al., 2023). Furthermore, limited
opportunities for meaningful communication with
instructors and peers can intensify psychological
distance and negatively influence academic outcomes
(Yusuf et al., 2024). Consequently, understanding the
mechanisms through which digital loneliness affects
students’ academic experiences has become a pressing
research priority.

One of the key constructs that may buffer the adverse
effects of digital loneliness is psychological capital.
Rooted in positive psychology, psychological capital
encompasses hope, resilience, optimism, and self-
efficacy, representing an individual’s positive
psychological resources. In digital contexts, this
construct evolves into cyber psychological capital,
reflecting  individuals’ capacity to maintain
psychological well-being and adaptive functioning
within virtual environments (Jiang & Yang, 2024; Safriani
& Muhid, 2022). Research suggests that higher levels of
psychological capital are associated with improved
academic adjustment, reduced stress, and enhanced
well-being, making it a critical protective factor in
online learning settings (Aitken et al., 2024).

Another important variable in this framework is virtual
social self-efficacy, defined as individuals’ belief in
their ability to effectively communicate, interact, and
build relationships in online environments. This
construct plays a crucial role in shaping students’
engagement and participation in digital learning
contexts. Students with higher virtual social self-
efficacy are more likely to initiate interactions,
collaborate with peers, and seek support when needed,
thereby enhancing their overall learning experience
(Heiman & Olenik-Shemesh, 2022; Wuttaphan, 2023).
Conversely, lower levels of self-efficacy may lead to
withdrawal, reduced participation, and heightened
feelings of isolation.

Academic satisfaction, as an outcome variable, reflects
students’ overall evaluation of their educational
experiences, including the quality of instruction,
interaction, and learning outcomes. In online settings,
academic satisfaction is influenced by a range of
psychological and social factors, including loneliness,
engagement, and perceived competence (Oraif & Samak,
2022; Tilubas et al., 2023). Prior research indicates that
both positive psychological resources and effective
social interactions contribute significantly to higher
levels of academic satisfaction.

Despite the growing body of literature on digital
learning and student well-being, there remains a gap in
understanding how digital loneliness interacts with
cyber psychological capital and virtual social self-
efficacy to influence academic satisfaction. Many
studies have examined these variables in isolation, but
few have integrated them into a comprehensive
structural model. Moreover, cultural and contextual
factors may shape these relationships, highlighting the
need for research in diverse educational settings (Aksar
et al., 2023; Makarova & Makarova, 2023).




From a theoretical perspective, contemporary
frameworks in cyberpsychology emphasize the
interplay between technological, psychological, and
social dimensions of digital experiences. These models
suggest that the impact of digital environments on
well-being and performance is mediated by individual
differences in psychological resources and social
competencies (Riva et al., 2024). Therefore, the present
study aims to develop and test a structural model
examining the role of digital loneliness in predicting
academic satisfaction through the mediating effects of
cyber psychological capital and virtual social self-
efficacy in online learning environments.

Methodology

The present study employed a descriptive-correlational
design using structural equation modeling to examine
the relationships among digital loneliness, cyber
psychological capital, virtual social self-efficacy, and
academic satisfaction. The statistical population
consisted of university students enrolled in higher
education institutions in Tehran during the 2025-2026
academic year who had experience participating in
online learning environments. A total of 384 students
were selected through convenience sampling, ensuring
sufficient sample size for structural modeling and
parameter estimation.

Data were collected using standardized self-report
guestionnaires administered online. Participants
completed the instruments voluntarily, and
confidentiality of responses was ensured. Inclusion
criteria required participants to be actively enrolled in
a university program and to have engaged in online
learning for at least one academic term.

The instruments included measures of digital
loneliness, cyber psychological capital, virtual social
self-efficacy, and academic satisfaction. Each
instrument assessed its respective construct through
multiple items rated on Likert-type scales. Data
collection was conducted through digital platforms
commonly used in academic settings, facilitating
accessibility and participation.

Data analysis was performed using SPSS version 27
for preliminary analyses and AMOS version 24 for
structural equation modeling. Descriptive statistics,
including means and standard deviations, were
calculated for all variables. Assumptions of normality
and absence of outliers were evaluated prior to
inferential analyses. Model fit was assessed using
multiple indices, including chi-square, chi-square to
degrees of freedom ratio, comparative fit index,
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goodness-of-fit index, and root mean square error of
approximation. Direct and indirect effects among
variables were estimated to evaluate the proposed
structural model.

Findings

Descriptive statistics indicated that the mean score of
digital loneliness was 58.47 (SD = 9.26), cyber
psychological capital was 72.83 (SD = 10.14), virtual
social self-efficacy was 49.62 (SD = 7.88), and
academic satisfaction was 36.91 (SD = 6.45). These
values suggest relatively high levels of digital
loneliness and moderate levels of psychological and
academic functioning among participants.

Pearson correlation analysis revealed that digital
loneliness had significant negative correlations with
cyber psychological capital (r = -0.48, p < 0.001),
virtual social self-efficacy (r = -0.41, p < 0.001), and
academic satisfaction (r =-0.45, p <0.001). In contrast,
cyber psychological capital showed a strong positive
correlation with academic satisfaction (r = 0.57, p <
0.001), and virtual social self-efficacy was also
positively correlated with academic satisfaction (r =
0.49, p < 0.001).

The structural equation model demonstrated acceptable
fit indices: y* = 214.36, df = 98, y¥df = 2.18, CFIl =
0.95, GFI = 0.93, TLI = 0.94, and RMSEA = 0.056.
These values indicate that the proposed model fits the
data well.

Path analysis showed that digital loneliness had a
significant negative effect on cyber psychological
capital ( = -0.48, p < 0.001) and virtual social self-
efficacy (B = -0.39, p < 0.001). Cyber psychological
capital had a significant positive effect on academic
satisfaction (p = 0.52, p < 0.001), and virtual social
self-efficacy also positively predicted academic
satisfaction (p = 0.41, p < 0.001). Additionally, digital
loneliness had a direct negative effect on academic
satisfaction (f = -0.33, p < 0.001).

The indirect effect of digital loneliness on academic
satisfaction through cyber psychological capital was -
0.25, and through virtual social self-efficacy was -0.16,
indicating meaningful mediation effects. The total
effect of digital loneliness on academic satisfaction
was -0.74. The model explained 53% of the variance in
academic satisfaction (R = 0.53), 23% in cyber
psychological capital (R? = 0.23), and 15% in virtual
social self-efficacy (R? = 0.15).

Discussion and Conclusion
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The findings of the present study highlight the critical
role of digital loneliness as a detrimental factor in
online learning environments. The negative
associations between digital loneliness and both
psychological and social resources suggest that
feelings of isolation in digital contexts can undermine
students’ capacity to cope with academic demands.
These results emphasize the importance of addressing
emotional and social dimensions of online education
rather than focusing solely on technological and
instructional aspects.

The positive effects of cyber psychological capital and
virtual social self-efficacy on academic satisfaction
underscore the significance of internal and
interpersonal resources in enhancing students’ learning
experiences. Students who possess higher levels of
optimism, resilience, and confidence in their social
abilities are better equipped to navigate the challenges
of virtual learning, maintain engagement, and derive
satisfaction from their academic activities. These
findings support the notion that psychological

resilience and social competence are key determinants
of successful adaptation in digital environments.

Furthermore, the mediating roles of cyber
psychological capital and virtual social self-efficacy
suggest that interventions aimed at strengthening these
constructs may mitigate the negative impact of digital
loneliness. By enhancing students’ psychological
resources and social skills, educational institutions can
foster more supportive and engaging online learning
environments.

In conclusion, the study provides a comprehensive
model that integrates emotional, psychological, and
social factors in explaining academic satisfaction in
online learning contexts. The results indicate that
reducing  digital  loneliness and  promoting
psychological and social resources are essential
strategies for improving students’ educational
experiences. These findings have important
implications for educators, policymakers, and mental
health professionals seeking to optimize the
effectiveness of online education and support student
well-being in the digital age.
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