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Abstract

This study aimed to investigate the relationship of academic engagement and sense of university belonging with academic achievement in
virtual education among students of the Islamic Azad University Electronic Branch. This applied study employed a descriptive-correlational
design. The statistical population consisted of approximately 25,000 students enrolled at the Islamic Azad University Electronic Branch
during the 20242025 academic year, from whom 300 students were selected through random sampling. Data were collected using an
academic engagement questionnaire, a university belonging questionnaire, and an objective indicator of academic achievement based on
students’ mean grades in virtual courses. The internal consistency of the self-report instruments was examined using Cronbach’s alpha.
Pearson correlation coefficients and multiple linear regression analysis were applied using SPSS, with the significance level set at 0.05.
Academic engagement was positively and significantly correlated with academic achievement in virtual education (r = 0.53, p < 0.001).
Sense of university belonging was also positively and significantly associated with academic achievement (r = 0.46, p < 0.001), while
academic engagement and university belonging were significantly correlated with each other (r = 0.44, p < 0.001). The multiple
regression model was statistically significant, F(2, 297) = 78.11, p < 0.001, and academic engagement and university belonging jointly
explained 34.5% of the variance in academic achievement (R? = 0.345). Academic engagement (8 = 0.406, p < 0.001) and sense of
university belonging (B = 0.281, p < 0.001) were both significant positive predictors of academic achievement. Higher academic
engagement and a stronger sense of university belonging were associated with better academic achievement in virtual education, suggesting
that strengthening students’ active participation in learning and their psychological connection with the university may contribute to
improved outcomes in online higher education.
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Extended Abstract

Introduction

The expansion of virtual education in higher education has transformed the ways in which students interact
with instructors, academic content, peers, and university structures. Although online learning provides
flexibility, accessibility, and opportunities for self-paced learning, its effectiveness depends not only on
technological infrastructure and instructional quality but also on students’ psychological and behavioral
involvement in the learning process. Two variables that appear particularly relevant in this context are
academic engagement and sense of university belonging. Academic engagement is generally understood as the
degree to which students invest behavioral effort, cognitive resources, emotional energy, and active
participation in educational activities. Students with higher levels of academic engagement are more likely to
attend to learning tasks, persist when encountering difficulties, use appropriate cognitive and metacognitive
strategies, and participate meaningfully in instructional interactions. Previous research has consistently
associated stronger academic engagement with favorable academic outcomes and has suggested that
engagement constitutes one of the most proximal psychological and behavioral mechanisms through which
motivation, resilience, support, and personal resources are translated into achievement (Fu et al., 2026;
Johnson & Finch, 2025; Weiland, 2024). Studies have also shown that engagement can mediate the effects
of perseverance, goal orientation, classroom management, peer relationships, and psychological resources on

educational performance (He et al., 2024; Hong et al., 2024; Ndyareeba et al., 2024; Shao et al., 2024;



Wang et al., 2025). In the context of virtual education, the importance of engagement may be even greater
because students often encounter reduced external monitoring, fewer face-to-face interactions, greater
responsibility for time management, and increased demands for self-regulated learning. Consequently, students
who remain cognitively, emotionally, and behaviorally engaged may be better positioned to benefit from online
learning environments. Previous evidence has further linked academic engagement with academic buoyancy,
psychological capital, academic support, reduced procrastination, and stronger educational adjustment
(Aghababaei Pour et al., 2026; Almurumudhe et al., 2024; Bostwick et al., 2022; Dastbaz & Aslani, 2025;
Haseli Songhori & Salamti, 2024). Alongside engagement, students’ sense of belonging to their educational
institution represents another important component of successful academic functioning. Sense of university
belonging refers to the extent to which students perceive themselves as accepted, valued, supported, and
psychologically connected to their institution and academic community. A strong sense of belonging may
encourage students to identify with university goals, maintain participation during academic difficulties, seek
assistance when needed, and sustain motivation over time. Research has linked school belonging to academic
achievement, academic identity, resilience, well-being, and literacy outcomes (Akar Vural et al., 2020;
Legette & Kurtz-Costes, 2020; Mirzaei Gharehlar & Hatami, 2019; Tan et al., 2022; Yazdanpour et al.,
2019). Studies conducted in Iranian educational contexts have similarly demonstrated associations among
academic engagement, school engagement, belonging, achievement motivation, and academic performance
(Hosseinmardi et al., 2022; Hosseinmardi et al., 2021). These relationships may be especially important in
virtual universities, where limited physical presence can reduce spontaneous social interaction and make
institutional identification more difficult to establish. At the same time, relational and psychological factors
may influence maladaptive academic behaviors such as procrastination, indicating that academic performance
should be understood as the outcome of interconnected personal, social, and contextual processes rather than
as a purely cognitive phenomenon (Roshanzadeh et al., 2021). Evidence regarding school climate further
suggests that supportive educational environments may strengthen engagement and contribute to higher
achievement (Tomaszewski et al., 2024). Nevertheless, much of the existing literature has focused on school
students or conventional face-to-face educational settings, and fewer studies have examined academic
engagement and university belonging simultaneously in a fully or predominantly virtual university context.
Therefore, the present study aimed to investigate the relationship of academic engagement and sense of
university belonging with academic achievement in virtual education among students of the Islamic Azad
University Electronic Branch.

Methods and Materials

The present study employed an applied, descriptive-correlational research design. The statistical population
consisted of approximately 25,000 students enrolled at the Islamic Azad University Electronic Branch during
the 20242025 academic year. Considering the number of study variables, the requirements of correlational

and multiple regression analyses, and the need to achieve adequate statistical power, the final sample size was



determined as 300 students. Participants were selected using a random sampling procedure from eligible
students. Inclusion criteria consisted of being actively enrolled at the Electronic Branch during the target
academic year, having completed at least one academic semester in a virtual learning environment, having
experience participating in online courses and electronic learning activities, and providing informed consent
to participate. Questionnaires with substantial missing responses, clearly patterned or unreliable answering, or
unavailable academic achievement data were considered ineligible for analysis. Data were collected
electronically. Demographic information included age, gender, educational level, field of study, semester of
enrollment, and previous experience with virtual education. Academic engagement was assessed using a
multidimensional academic engagement instrument measuring behavioral, emotional, cognitive, and agentic
involvement in learning. Higher scores represented greater participation, persistence, interest, cognitive
investment, and constructive involvement in the educational process. Sense of university belonging was
assessed using a 24-item university belonging questionnaire covering institutional affiliation and identification,
perceived support and acceptance, and relationships with faculty members and university staff. Higher scores
indicated a stronger psychological connection with the university. Academic achievement in virtual education
was operationalized objectively using students’ mean grades in courses delivered virtually during the target
academic year, thereby reducing common-method bias resulting from exclusive reliance on self-report
measures. Data were analyzed using SPSS. Descriptive statistics included frequency, percentage, mean,
standard deviation, minimum, maximum, skewness, and kurtosis. Internal consistency of the self-report
instruments was assessed using Cronbach’s alpha. Pearson correlation coefficients were calculated to examine
bivariate associations among academic engagement, sense of university belonging, and academic achievement.
Multiple linear regression was then performed to determine the simultaneous and independent contribution of
academic engagement and university belonging to the prediction of academic achievement. Statistical
assumptions, including normality, linearity, independence of errors, homoscedasticity, and multicollinearity,
were evaluated before inferential analyses. All statistical tests were two-tailed, and the significance level was
set at 0.05.

Findings

The final sample included 300 students, of whom 174 (58.0%) were women and 126 (42.0%) were men. The
participants’ mean age was 29.47 years with a standard deviation of 6.38 years, with ages ranging from 19 to
48 years. Regarding educational level, 138 students (46.0%) were enrolled in bachelor’s programs, 126
(42.0%) in master’s programs, and 36 (12.0%) in doctoral programs. The mean duration of experience with
virtual education was 4.26 semesters with a standard deviation of 2.11. The mean academic engagement score
was 60.92 with a standard deviation of 8.31, whereas the mean score for sense of university belonging was
72.38 with a standard deviation of 9.46. Mean academic achievement in virtual education was 16.42 with a

standard deviation of 1.82, with observed scores ranging from 11.20 to 19.85. Skewness and kurtosis values

were within acceptable limits for all major variables, supporting the use of parametric analyses. Internal



consistency was satisfactory, with Cronbach’s alpha coefficients of 0.91 for academic engagement and 0.89
for sense of university belonging. Pearson correlation analysis demonstrated a positive and statistically
significant relationship between academic engagement and academic achievement in virtual education, r =
0.53, p < 0.001. Sense of university belonging was also positively and significantly correlated with academic
achievement, r = 0.46, p < 0.001. In addition, academic engagement and university belonging were positively
associated with one another, r = 0.44, p < 0.001. Multiple regression analysis indicated that the combined
model containing academic engagement and sense of university belonging significantly predicted academic
achievement, F(2, 297) = 78.11, p < 0.001. The multiple correlation coefficient was 0.587, and the coefficient
of determination was 0.345, indicating that the two predictors jointly explained 34.5% of the variance in
academic achievement. The adjusted Rz was 0.340. Academic engagement made a statistically significant
independent contribution to the model, B = 0.406, B = 0.089, SE = 0.011, t = 7.77, p < 0.001, with a 95%
confidence interval for B ranging from 0.066 to 0.112. Sense of university belonging also independently
predicted achievement, = 0.281, B =0.054, SE =0.010, t = 5.38, p < 0.001, with a 95% confidence interval
ranging from 0.034 to 0.074. Academic engagement was therefore the stronger predictor, although both
variables retained significant independent effects. The Durbin—Watson statistic was 1.91, and tolerance and
variance inflation factor values were within acceptable ranges, indicating no substantial violation of
independence or multicollinearity assumptions.

Discussion and Conclusion

The findings demonstrate that both academic engagement and sense of university belonging are meaningfully
associated with academic achievement in virtual education. The positive association between academic
engagement and achievement suggests that students who invest greater behavioral effort, emotional interest,
cognitive processing, and active participation in online learning tend to obtain better academic outcomes. This
relationship is particularly plausible in virtual education because successful learning frequently depends on the
student’s ability to remain attentive, complete assignments independently, regulate study behavior, interact
with instructors, and persist despite reduced face-to-face supervision. Academic engagement may therefore
function as a direct behavioral pathway through which motivation and educational resources are converted into
measurable achievement. The stronger standardized regression coefficient for academic engagement further
indicates that direct involvement in learning activities is especially important in predicting academic
performance in virtual environments. The significant relationship between sense of university belonging and
academic achievement provides additional evidence that success in online education is not exclusively
dependent on individual study behavior. Students who perceive themselves as accepted, supported, and
psychologically connected to the university may be more motivated to remain involved in their studies, seek
assistance, identify with institutional expectations, and persist when difficulties arise. This finding is
particularly important for virtual universities because the absence of regular physical presence can weaken

opportunities for informal socialization and institutional identification. The significant positive association



between belonging and engagement also suggests that these two factors may mutually reinforce one another:
students who feel connected to their university may participate more actively, whereas active participation may
itself strengthen identification and belonging. Together, the two variables explained 34.5% of the variance in
academic achievement, which represents a substantial proportion while also indicating that achievement
remains a multidetermined outcome influenced by additional factors such as self-regulation, academic
motivation, technological access, teaching quality, prior academic ability, family conditions, and psychological
well-being. The findings therefore support an integrated view of virtual learning in which academic success
reflects both active involvement in learning and a meaningful psychological connection with the educational
institution. In practical terms, virtual universities should not limit quality improvement efforts to technological
platforms and course content. They should also promote interactive learning, timely instructor feedback,
collaborative activities, academic advising, peer communication, and institutional practices that enhance
students’ sense of inclusion and membership. Overall, the present study concludes that greater academic
engagement and a stronger sense of university belonging are independently associated with higher academic
achievement in virtual education, with academic engagement emerging as the stronger predictor, and that
strengthening both dimensions may provide an important foundation for improving student success in online

higher education.
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