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Abstract

This longitudinal study investigates the interconnected phenomena of Teacher Burnout and
Digital Fatigue among K-12 educators operating within Hybrid Learning Environments
(HLEs) in Helsinki, Finland. Drawing upon a three-wave data collection approach, this
research aims to track the trajectory of these occupational stressors after the initial crisis
response to digital instruction. Teacher burnout is conceptualized via the three dimensions of
Emotional Exhaustion, Depersonalization, and Reduced Professional Efficacy (Maslach et
al., 1996), while digital fatigue is analyzed as the sustained cognitive and emotional drain
resulting from the always-on demands and self-presentation requirements inherent in
concurrent online and in-person teaching modalities (Bailenson, 2021). Focusing on the unique
structural context of the highly autonomous Finnish education system, this study addresses a
critical gap in the literature: the sustained, post-emergency impact of HLEs on teacher well-
being. Preliminary findings are anticipated to demonstrate a significant, non-linear progression
in Emotional Exhaustion correlated with high synchronous digital contact, moderated by
perceived institutional support. The results offer timely, empirically grounded policy
recommendations for mitigating techno-stress and enhancing the long-term sustainability of
the teaching profession in technology-rich environments.
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1. Introduction and Literature Review (Approx. 650 words)

The architecture of pedagogical delivery underwent a profound, globally synchronized
transformation catalyzed by recent health crises, transitioning from traditional classroom
modalities to complex, often mandated Hybrid Learning Environments (HLEs). These
environments require educators to concurrently manage instruction for both physically present
and digitally distant learners, demanding a continuous recalibration of teaching strategies and
classroom management techniques. The focus of this investigation is situated specifically
within the context of Helsinki, Finland, a locale distinguished by a unique educational
ecosystem characterized by high levels of teacher professional autonomy and a strong
emphasis on continuous professional development (Virtanen & Laine, 2021). While Finland's
system generally fosters high job satisfaction, the sustained requirement to navigate the
infrastructural and pedagogical demands of HLEs presents an acute, novel occupational
challenge that necessitates rigorous longitudinal scrutiny. This study posits that the
maintenance of these multifaceted teaching environments has amplified two critical, often
interconnected, forms of occupational strain: Teacher Burnout and Digital Fatigue.

Conceptualizing Occupational Strain in HLEs

The construct of Teacher Burnout is rigorously defined in this research using the established
Maslach Burnout Inventory (MBI) framework, which delineates the syndrome into three
core, interacting dimensions (Maslach et al., 1996; Schaufeli & Bakker, 2004). The first,
Emotional Exhaustion, represents the depletion of emotional resources resulting from chronic
overextension. The second, Depersonalization, manifests as a detached, cynical, or indifferent
response to the job and students. The third, Reduced Personal Accomplishment (or
professional efficacy), reflects a declining sense of competence and achievement. The HLE, by
its very design, acutely exacerbates these dimensions. Educators face exponential increases in
dual preparation load—crafting parallel activities for in-person and digital students—which
directly fuels Emotional Exhaustion (Duncan et al., 2021). Furthermore, the screen-mediated
nature of interaction can introduce emotional distance, potentially fostering Depersonalization.

Complementary to this chronic professional exhaustion is the recently salient phenomenon of
Digital Fatigue (often colloquially termed 'Zoom Fatigue'). This construct moves beyond
simple visual strain resulting from prolonged screen time. Instead, it is critically analyzed as
the sustained cognitive and emotional drain stemming from the non-verbal hyper-vigilance,
continuous self-presentation, and information processing overload inherent in simultaneous
digital communication (Bailenson, 2021). For teachers specifically, digital fatigue is
inextricably linked to techno-stress, which is generated by the constant requirement to master
new technological platforms, manage disparate communication channels (e.g., student
information systems, video conferencing platforms), and mitigate the psychological toll of the
'always-on' expectation (Salanova et al., 2013). The mental effort required to decode non-verbal
cues filtered through a webcam while simultaneously managing the physical classroom
environment creates a sustained cognitive switching cost unparalleled in traditional teaching
models.

Synthesis of Existing Literature and Research Gaps

Existing literature confirms that the initial, compulsory transition to remote and hybrid teaching
during the pandemic imposed severe psychological costs on teachers globally (Maclntyre et
al., 2020). Studies, including those focused on Nordic regions (Trade Union of Education in
Finland, 2020), repeatedly documented spikes in perceived workload and immediate stress
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levels. However, a crucial analytical gap remains: the majority of this literature is cross-
sectional, capturing only the immediate, acute phase of stress, often referred to as 'crisis
teaching.' There is a paucity of longitudinal data that tracks the trajectory of burnout and
digital fatigue after the initial emergency response, when HLEs become normalized and
permanently integrated structures. Understanding whether these stressors stabilize, decline, or
become chronic requires a time-series approach that captures fluctuations over multiple
academic periods.

Furthermore, while the Finnish context provides valuable insight due to the high degree of
teacher autonomy and required pedagogical mastery, research has yet to fully elucidate how
these professional resources interact with the pervasive digital demands. Does high autonomy
empower teachers to manage their digital load effectively, or does the lack of centralized,
prescriptive technological guidelines inadvertently increase the burden of continuous self-
directed adaptation, thereby fueling techno-stress? (Korhonen & Virtanen, 2024).

Research Gaps and Aim

In light of these identified shortcomings, the present study addresses two critical deficiencies
in the literature. First, it employs a longitudinal design to provide a nuanced, temporally
sensitive understanding of the progression of teacher burnout and digital fatigue beyond the
initial phase of HLE adoption. Second, it contextualizes these dynamics within the specific
structural realities of the Helsinki educational system.

The primary aim of this research is to investigate the longitudinal trajectory of teacher burnout
dimensions and digital fatigue among K-12 educators in Helsinki’s hybrid learning
environments over a one-year period.

This aim is encapsulated by the following key research questions:

1. What is the statistical trajectory (change over time) of Emotional Exhaustion,
Depersonalization, and Digital Fatigue among Helsinki teachers in HLEs across three
academic measurement points?

2. How do institutional factors (e.g., perceived support, technological infrastructure) and
personal factors (e.g., digital self-efficacy, frequency of synchronous teaching)
influence the evolution of burnout and digital fatigue over the study period?

2. Methodology (Approx. 680 Words)

This section articulates the methodological framework underpinning the longitudinal
investigation into teacher burnout and digital fatigue within Helsinki's hybrid learning
environments. The design is deliberately robust, aiming to satisfy Scopus-quality standards by
employing rigorous, technically precise procedures for data collection and analysis.

2.1 Study Design and Rationale

The research employs a three-wave, quantitative longitudinal survey design with an
embedded qualitative component, adhering to a mixed-methods explanatory sequential
approach (Creswell & Plano Clark, 2018). The study spans twelve months, with data
collection occurring at three distinct time points: T1 (beginning of the academic year), T2 (mid-
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point, end of the first semester), and T3 (end of the academic year). This longitudinal structure
is paramount, as it allows for the critical analysis of intra-individual change and the
identification of trajectories of burnout and digital fatigue, moving beyond the inherent
limitations of cross-sectional designs which merely capture static correlations (Pettigrew,
1990). The design enables the researchers to establish temporal precedence, assessing how
initial levels of institutional support, for instance, may predict subsequent changes in stress
dimensions. The optional qualitative interviews, planned for a subset of participants after the
T3 survey, will serve to provide rich, contextualized narratives that explain and deepen the
interpretation of the observed quantitative trends.

2.2 Participants and Sampling Strategy

The target population comprises all certified K-12 teachers actively employed in both
municipal and private schools within the city of Helsinki, Finland, who are engaged in
mandatory hybrid instruction as defined by the local education authority's policy. A Stratified
Random Sampling technique will be employed to ensure the representativeness of the final
sample ( target teachers). Stratification will be based on two critical variables: School Level
(Primary/Basic Education, General Upper Secondary) and Subject Area (STEM, Humanities,
Arts/Skills), thereby safeguarding against the potential biases of focusing on a single level or
discipline which might have disproportionate digital load. This approach is essential for the
external validity of findings within the decentralized Finnish system.

Prior to commencement, the study protocol, instruments, and consent forms will undergo
thorough review and approval by the University of Helsinki Ethics Committee for the
Humanities and Social Sciences, ensuring compliance with ethical guidelines regarding
participant protection and data management (e.g., Helsinki Declaration principles). Informed
consent will be obtained digitally before T1, emphasizing the voluntary nature of participation,
the right to withdraw without penalty, and the strict anonymization and subsequent secure
storage of all collected data.

2.3 Instrumentation and Measures

All latent constructs will be measured using validated, standardized scales to ensure
psychometric integrity.

A. Teacher Burnout

Burnout will be assessed using the 16-item Maslach Burnout Inventory — General Survey
(MBI-GS) (Schaufeli et al., 1996). The MBI-GS measures the three core dimensions:
Emotional Exhaustion (5 items), Cynicism (analogous to Depersonalization, 5 items), and
Professional Efficacy (6 items, reversely scored). The scale utilizes a 7-point frequency rating,
ranging from 0 (Never) to 6 (Every Day). The MBI-GS has demonstrated robust internal
consistency () and factor structure validity across diverse occupational samples.

B. Digital Fatigue and Techno-stress

Digital Fatigue and its related techno-stressors will be measured using an adapted version of
the Techno-Stress Creators Scale (Ragu-Nathan et al., 2008), focusing specifically on
dimensions like Techno-Overload (feeling forced to work faster and longer due to technology)
and Techno-Uncertainty (anxiety regarding rapid technology changes). Items will be adapted
to reflect specific teaching technologies used in Helsinki schools (e.g., Wilma, digital
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whiteboards). This 5-point Likert scale is selected for its proven ability to capture cognitive
and pressure-related aspects of technology use, rather than just screen time.

C. Contextual and Control Factors

A set of single-item measures and validated short scales will capture Contextual Factors.
These include: Demographics (age, gender, years of experience, school level); Technology
Usage Frequency (weekly hours spent in synchronous vs. asynchronous digital instruction);
and Perceived Institutional Support for hybrid teaching, measured via a short, reliable scale
adapted from work on organizational support theory (Eisenberger et al., 1986).

2.4 Data Collection Procedure

Data will be primarily collected via a secure, encrypted online survey platform (e.g., Qualtrics)
distributed to teachers through cooperation with the Helsinki Education Department. The three
time points are scheduled approximately four months apart: T1 (September 2025), T2 (January
2026), and T3 (May 2026). To maximize longitudinal retention—a critical challenge—
several strategies will be implemented: personalized email reminders before each wave, small
non-monetary incentives (e.g., a chance to win a gift card) after completing T2 and T3, and
transparent communication regarding the study's importance and subsequent findings (Curtin
et al., 2002).

2.5 Data Analysis Plan
A. Quantitative Analysis

Initial analyses will involve descriptive statistics (means, standard deviations) and the
assessment of correlation matrices at each time point. The primary analysis will employ Latent
Growth Curve Modeling (GCM), a powerful structural equation modeling technique suitable
for analyzing longitudinal panel data (Hox, 2010). GCM allows the simultaneous estimation of
inter-individual differences in intra-individual change (i.e., analyzing the average rate of
change and why some teachers' burnout scores change more rapidly than others'). Specifically,
a quadratic growth model will be tested to capture potential non-linear trends (e.g., a rapid
initial increase followed by stabilization or decline). Predictors like Perceived Institutional
Support will be included as time-invariant covariates to model factors influencing the initial
status and the rate of change.

B. Qualitative Analysis

The optional qualitative interview data will be analyzed using Thematic Analysis (Braun &
Clarke, 2006). Transcripts will be coded inductively to identify recurring themes, experiences,
and coping mechanisms related to digital fatigue and burnout that complement and
contextualize the quantitative results, particularly concerning the influence of Finnish
professional culture on stress mitigation.

3. Results, Discussion, and Conclusion (Approx. 690 words)
3.1 Hypothetical Key Findings (Results)

The Latent Growth Curve Modeling (GCM) analysis yielded statistically significant results
concerning the trajectory of occupational stressors and the influence of contextual factors. The
primary finding indicated a significant, non-linear progression in the core dimension of
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burnout. Specifically, Emotional Exhaustion (EE) exhibited a steep, statistically significant
linear increase during the first four-month period (T1 to T2, $\beta=0.45, p<.001$), followed
by a stabilization during the second period (T2 to T3), suggesting that the steepest
psychological cost is incurred during the initial phase of HLE implementation maintenance. In
contrast, scores on Depersonalization and Professional Efficacy remained relatively stable
across all three time points.

Furthermore, the research established a robust, positive correlation between the frequency of
synchronous online teaching (measured by weekly hours in live video sessions) and higher
Digital Fatigue (DF) scores across all three measurement points ($\rho$ range: .38 to .45,
$p<.018%). This suggests that the real-time, interactive demands of hybrid teaching, rather than
asynchronous work, are the principal drivers of cognitive and emotional drain for educators.

Crucially, Perceived Institutional Support (PIS) emerged as a significant time-invariant
covariate. The analysis revealed that PIS acted as a strong negative moderator ($\beta=-0.32,
p<.005%) on the relationship between high digital workload (techno-overload) and the
development of Emotional Exhaustion. Teachers reporting higher levels of PIS experienced
substantially lower rates of EE increase between T1 and T2, thus buffering the psychological
effects of intensified digital demands.

3.2 Critical Discussion

The anticipated results provide critical empirical validation for the necessity of a longitudinal
lens when analyzing pedagogical shifts. The sharp initial rise and subsequent stabilization of
Emotional Exhaustion (T1 to T2) aligns with the organizational stress model proposed by
Shanafelt et al. (2017), which demonstrates that organizational change initially overwhelms
coping resources before personnel establish functional, albeit taxing, routines. This trajectory
contradicts expectations of a sustained, indefinite increase and points instead to a period of
adaptation at a higher baseline stress level.

The finding that synchronous digital teaching is the primary driver of digital fatigue supports
the cognitive load theory advanced by Bailenson (2021), which emphasizes the neurological
cost of non-verbal hyper-vigilance and the effort required for constant self-monitoring during
video interactions. In the context of the Helsinki system, where teachers enjoy high
pedagogical autonomy (Virtanen & Laine, 2021), the mandate to integrate live digital
instruction effectively translates into an unregulated demand, rapidly consuming attentional
resources.

The moderating role of Perceived Institutional Support is perhaps the most actionable
finding, strongly echoing the Job Demands-Resources (JD-R) model (Schaufeli & Bakker,
2004). This model posits that job resources (such as support and autonomy) can mitigate the
deleterious effects of job demands (such as digital workload). For Helsinki teachers,
institutional support is not merely a formality but a vital resource that prevents the substantial
digital demands from fully translating into burnout. This suggests that the structure of support
(e.g., dedicated technology assistants, protected administrative time) is more effective than
generalized well-being initiatives in managing HLE stressors.

Policy and Practice Implications

Based on these findings, the following concrete recommendations are pertinent for the Helsinki
education administration:
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1. Mandated Asynchronous Redesign: Given the correlation between synchronous
contact and Digital Fatigue, schools should implement policies mandating a shift of
specific non-interactive tasks (e.g., lecture delivery, detailed feedback writing) to
asynchronous modalities. This reduces the continuous cognitive presence required of
teachers during the workday, allowing for dedicated, focused task completion, which is
a recognized coping strategy for chronic stressors (Lazarus & Folkman, 1984).

2. Formalized Digital Detox Periods: Policy should institute designated, non-negotiable
"digital detox" or "deep work" periods within the weekly schedule where teacher
email response expectations and platform monitoring are formally suspended.

3. Targeted Resource Provision: Institutional support must move beyond general
affirmations. The most effective mitigation strategy is the provision of targeted,
functional resources, such as dedicated HLE technology specialists or increased
collaborative planning time, effectively reducing the digital demands rather than merely
providing emotional reassurance (Podsakoff et al., 2003).

3.3 Limitations and Future Work

A primary limitation of this research is the reliance on self-report measures for both burnout
and digital fatigue, which introduces the potential for common method bias. Furthermore, while
the stratified sampling enhances generalizability within Helsinki, the findings must be
interpreted cautiously when applied to educational systems lacking the Finnish context of high
teacher training and autonomy. External validation across other Nordic or European urban
centers is necessary.

3.4 Conclusion and Future Work

This longitudinal investigation provides essential empirical evidence demonstrating that the
sustained integration of Hybrid Learning Environments presents a dynamic, chronic
occupational risk for teachers, manifesting most acutely in the dimension of Emotional
Exhaustion driven by excessive synchronous digital demands. The mitigating role of
institutional support highlights the necessity of structural, rather than merely individual,
interventions to ensure the sustainability of the teaching workforce. Future research should
leverage these findings by conducting an intervention study that pilot-tests the efficacy of the
proposed asynchronous redesign and formalized digital detox policies on teacher well-being
outcomes. This would move the field from descriptive longitudinal analysis to applied, policy-
driven intervention science, ultimately contributing to a more sustainable and effective digital
pedagogy (Johnson & Peterson, 2024).
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