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Abstract:

Obijective: This study aimed to predict students’ academic adjustment based on digital
emotion regulation and cognitive fatigue resulting from online learning.

Methods and Materials: This applied study employed a descriptive—correlational and
predictive design. The statistical population consisted of female upper secondary school
students in Ashkhaneh during the 2023-2024 academic year, from whom 294 participants
were selected using multistage cluster sampling. Research instruments included the
Academic Adjustment Scale, the Digital Emotion Regulation Questionnaire (assessing
BRSS9 iy cognitive reappraisal and expressive suppression), and the Zoom Exhaustion and Fatigue
et Scale. Data were analyzed using Pearson correlation coefficients and simultaneous
multiple regression analysis with SPSS version 26.

Findings: The results indicated that online cognitive fatigue was the strongest negative
predictor of academic adjustment (p = —0.58, p < 0.001), whereas digital cognitive
reappraisal emerged as the strongest positive predictor (f = 0.38, p < 0.001). Expressive
Initial Publish: 12 February 2026 suppression also negatively predicted academic adjustment, although with a smaller effect
Final Publish: 23 September 2026 size (B =-0.13, p <0.05). Overall, the regression model explained 55% of the variance in
academic adjustment (R? = 0.55).
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@ Conclusion: The findings suggest that in online learning contexts, cognitive fatigue
agffw substantially undermines students’ academic adjustment, while effective digital emotion
Copyright: © 2026 by the authors. regulation—particularly cognitive reappraisal—serves a protective and facilitative role;
Published under the terms and thus, implementing interventions focused on digital emotion regulation skills and
conditions of  Creative Commons cognitive fatigue management may enhance students’ academic adjustment in virtual
learning environments.
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Extended Abstract

Introduction

In recent years, educational systems worldwide have
undergone profound transformations driven by rapid
digitalization and the widespread adoption of online learning
environments. While digital learning platforms have
expanded access to education and introduced flexible
instructional models, they have also generated new
psychological and cognitive challenges for learners. Among
these challenges, academic adjustment has emerged as a
critical construct reflecting students’ ability to cope with
academic demands, emotional pressures, and learning-
related stressors in digitally mediated contexts (Jafari & Abdi
Zarrin, 2021; Kamkari et al., 2013). Academic adjustment is
closely associated with academic success, psychological
well-being, persistence, and engagement, making it a central
outcome variable in educational psychology (Azarian et al.,
2020; Mohammadi, 2022).

The shift from traditional face-to-face instruction to
online and hybrid learning has altered the conditions under
which academic adjustment develops. Online learning
environments often require prolonged screen exposure,
sustained attention, independent self-regulation, and
continuous cognitive processing, which may increase
students’ vulnerability to cognitive fatigue (Bower, 2024;
Rasheed & Almutairi, 2023). Cognitive fatigue refers to a
state of mental exhaustion characterized by reduced
attentional  capacity, diminished working memory
efficiency, and decreased motivation, all of which may
undermine students’ academic adjustment and learning
outcomes (Mayordomo et al.,, 2024). Empirical evidence
suggests that digital fatigue has become a structural feature
of post-pandemic education rather than a temporary side
effect, with significant implications for students’ academic
and psychological functioning (Pappas & Giannakos, 2023).

At the same time, emotion regulation has been identified

as a key protective mechanism enabling individuals to

manage emotional responses to stressful academic
situations. According to the process model of emotion
regulation, strategies such as cognitive reappraisal and
expressive suppression play distinct roles in shaping
emotional experiences and behavioral outcomes (Gross,
2015; Gross & John, 2003). Cognitive reappraisal, an
antecedent-focused strategy, involves reframing stressful
situations in a more adaptive manner and is consistently
associated with positive psychological and academic
outcomes. In contrast, expressive suppression, a response-
focused strategy, is often linked to increased cognitive load
and poorer adjustment outcomes.

With the expansion of online education, emotion
regulation has taken on new forms, giving rise to the concept
of digital emotion regulation. Digital emotion regulation
refers to individuals’ capacity to manage emotional
responses within technology-mediated learning
environments, including virtual classrooms and online
interactions (Kong, 2024; Li et al., 2025). Research indicates
that adaptive digital emotion regulation strategies enhance
academic resilience and adjustment, whereas maladaptive
strategies exacerbate cognitive fatigue and emotional strain
(Mayordomo et al., 2024). From a theoretical perspective,
these relationships can be explained through the control-
value theory of achievement emotions, which emphasizes
the role of perceived control and value in shaping academic
emotions and adjustment (Pekrun, 2006), as well as
Lazarus’s cognitive appraisal theory, which highlights the
central role of interpretation in emotional experience
(Lazarus, 1991).

Furthermore, social cognitive theory underscores the
importance of self-regulation and self-efficacy in adapting to
challenging learning environments (Bandura, 1986).
Students who believe in their ability to manage emotional
and cognitive demands in online learning contexts are more
likely to maintain academic adjustment despite increased
fatigue and stress (Hadian et al., 2025; Nikouyeh et al.,

2025). Although previous studies have examined academic
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adjustment, academic emotions, and self-regulation in
traditional learning contexts (Farsi, 2019; Niroomand Ali &
Babaloo, 2018), empirical research simultaneously
addressing digital emaotion regulation and cognitive fatigue
as predictors of academic adjustment remains limited,
particularly in non-Western educational settings.

Given these gaps, the present study seeks to extend the
existing literature by examining the predictive role of digital
emotion regulation strategies and cognitive fatigue in
academic adjustment among secondary school students
engaged in online learning.

Methods and Materials

This study employed an applied, descriptive—
correlational design with a predictive approach. The
statistical population consisted of female upper secondary
school students enrolled in public schools during one
academic year. A total of 294 students were selected through
multistage cluster sampling. Inclusion criteria included
current enrollment in online or blended learning formats and
voluntary participation.

Data were collected using three standardized instruments:
an academic adjustment questionnaire, a digital emotion
regulation questionnaire assessing cognitive reappraisal and
expressive suppression, and a cognitive fatigue scale
specifically designed for online learning contexts. Data
collection was conducted electronically after obtaining
informed consent from participants. Statistical analyses were
performed using SPSS version 26. Pearson correlation
coefficients were calculated to examine bivariate
relationships, followed by simultaneous multiple regression
analysis to determine the predictive power of digital emotion
regulation strategies and cognitive fatigue on academic
adjustment. Assumptions of normality, multicollinearity,
and independence of errors were examined prior to
inferential analysis.

Findings

The results indicated significant associations among the
study variables. Cognitive fatigue demonstrated a strong

negative relationship with academic adjustment, suggesting

that higher levels of fatigue were associated with poorer
adjustment outcomes. Cognitive reappraisal showed a strong
positive relationship with academic adjustment, whereas
expressive suppression was negatively associated with
adjustment.

The multiple regression analysis revealed that the overall
model significantly predicted academic adjustment.
Cognitive fatigue emerged as the strongest negative
predictor of academic adjustment, indicating that increases
in fatigue were associated with substantial decreases in
students’ ability to adapt to academic demands. Cognitive
reappraisal was identified as the strongest positive predictor,
demonstrating that students who frequently employed
adaptive reappraisal strategies reported higher levels of
academic adjustment. Expressive suppression also
significantly predicted academic adjustment in a negative
direction, although its predictive power was weaker
compared to the other variables.

Collectively, the predictors explained 55% of the
variance in academic adjustment, indicating a robust model
and highlighting the combined importance of cognitive and
emotional processes in online learning contexts.

Discussion and Conclusion

The findings of this study underscore the central role of
cognitive fatigue and digital emotion regulation in shaping
academic adjustment within online learning environments.
The strong negative impact of cognitive fatigue suggests that
sustained mental exhaustion significantly undermines
students’ capacity to meet academic demands, regulate
motivation, and maintain engagement. This highlights
cognitive fatigue as a critical risk factor for maladjustment
in digitally mediated education.

Conversely, the positive role of cognitive reappraisal
demonstrates the protective function of adaptive digital
emotion regulation strategies. By reframing challenging
online learning experiences in a more manageable and
meaningful way, students can preserve cognitive resources,
reduce emotional distress, and enhance their academic

adjustment. The weaker yet significant negative effect of
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expressive suppression suggests that inhibiting emotional
expression may increase internal cognitive load, thereby
indirectly contributing to maladjustment.

Overall, the results indicate that academic adjustment in
online learning contexts is not solely determined by
instructional quality or technological access but is deeply
influenced by students’ emotional and cognitive self-
regulation capacities. These findings emphasize the need for

educational systems to move beyond purely technical

solutions and address the psychological demands of digital
learning.

In conclusion, this study demonstrates that cognitive
fatigue represents a substantial barrier to academic
adjustment, while digital emotion regulation—particularly
cognitive reappraisal—serves as a critical protective
resource. Enhancing students’ digital emotion regulation
skills and reducing cognitive fatigue should be considered

essential components of effective online education.
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