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Contemporary education is increasingly shaped by digital technologies, particularly through the flipped classroom model, which enables online content delivery and enhances learner engagement. While this approach fosters autonomy, it necessitates strong technological skills from educators. However, it also leads to technostress, marked by anxiety and fatigue due to the demands of technology, often intensified by a lack of adequate training. The study aimed to examine teachers' experiences with technostress while implementing flipped classroom strategies in digital pedagogy. Interpretative Phenomenological Analysis (IPA) has been employed as a research method. The study has purposively selected 54 experienced teachers of Nadia district in West Bengal who utilized digital tools as digital pedagogy. Semi-structured interview has been used to gather participants' experiences, emotional responses, and coping strategies. Thematic analysis has been done to analyse the data, leading to an analytic narrative that synthesizes the findings. The result shows that technostress among teachers in flipped classrooms arises from various technological and pedagogical factors, including complex technology tools, insufficient support and training, unreliable infrastructure, and information overload. Additional stressors include increased planning demands, redefined teaching roles, assessment challenges, and diverse learner needs. Teachers cope with technostress by utilizing strategies such as professional development, peer collaboration, time management, cognitive strategies, and advocating for supportive policies. Further the study recommends that the institutions should get support in formulating digital pedagogy policies that emphasise mental well-being of teachers, and also in contributing the literatures related to technology's impact on education.
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1. Introduction
Contemporary teaching-learning process has been transformed through the integration of digital technologies in education across different educational levels. Notably, the flipped classroom teaching strategy has emerged as a key innovation in this field. This approach reverses the traditional teaching sequence, moving content delivery to digital platforms for completion of the content matter outside class hours and allocating efficient classroom time for interaction, discussion, and activities that promote higher-order thinking (Bergmann & Sams, 2012). While the flipped classroom model encourages learner autonomy, engagement, and active participation, its effective execution is contingent upon teachers possessing strong technological skills, pedagogical flexibility, and ongoing digital involvement. The interplay between these elements is crucial for harnessing the full potential of this instructional strategy.
Teachers often experience this stress due to a barrage of technological advancements, insufficient training, and limitations in infrastructure, time restrictions, and the demands of catering to students' digital expectations. Additionally, differences in digital literacy, the level of institutional support, and availability of resources can exacerbate the stress that educators face when implementing flipped classroom models. Recognizing the impact of technostress on teachers is crucial, as high levels of stress can impair the quality of instruction, negatively affect professional well-being and job satisfaction, and diminish educators' openness to adopting new pedagogical strategies. Specifically, technostress may obstruct effective lesson planning, hinder teacher-student interactions, and ultimately compromise student learning outcomes within the flipped classroom framework. Examining technostress experienced by teachers during the adoption of flipped classroom strategies in digital pedagogy is vital for uncovering the challenges they face. Understanding these challenges can inform the development of professional growth programmes and the creation of supportive institutional policies. By addressing technostress, educational stakeholders can foster sustainable digital teaching practices, bolster teachers' confidence in integrating technology, and facilitate the effective implementation of flipped classroom methodologies within modern educational systems. The researchers have investigated how teachers experience technostress when implementing flipped classroom strategies in digital pedagogy. 
Background Study
Technostress, introduced in the early 1980s, is defined as a modern disease of adaptation that arises from the inability to healthily cope with new technologies (Brod, 1984). It has emerged as a crucial form of occupational stress among teachers, stemming from their increasing reliance on educational technologies. Technostress refers to the adverse psychological, physiological, and behavioral reactions such as anxiety, fatigue, and exhaustion humans have to technology overload (Hudiburg & Necessary, 1996; Salanova et al., 2011; Ayyagari et al., 2011; Kumar, 2024). Muhamad, et al. (2025) stated that burnout, fatigue, and hours spent on devices for working purposes were also found to be significantly associated with technostress. The psychological experience of technostress is a multidimensional construct comprising two main components i.e.: (i) techno-strain, which includes anxiety, fatigue, scepticism, and inefficacy, and (ii) techno-addiction, characterized by excessive and compulsive use of ICT accompanied by anxiety and fatigue (Salanova et al., 2013). This condition arises when teacher educators faced challenges in managing the demands associated with digital tools, learning management systems, multimedia content creation, and online assessment platforms. Particularly, those employing flipped classroom strategies, report experiencing heightened technological workloads, which encompass tasks such as video preparation, content curation, platform management, and extensive online communication with students. These additional responsibilities often overlap with traditional teaching duties, exacerbating stress levels for educators. Research shows several factors contributing to technostress, namely techno-invasion, techno-overload, techno-complexity, techno-insecurity, and techno-uncertainty (Ragu-Nathan, et al., 2008; Brivio, et al., 2018) appears within the realm of digital pedagogy.
2. Objectives
i. To study the technological factors, contribute to technostress among teachers using flipped classrooms.
ii. To study pedagogical demands of flipped classrooms that influence teachers’ stress experiences
iii. To explore the coping strategies, employed by the teachers to manage technostress in digital pedagogy.
3. Research Design
3.1 Research Method used
Qualitative research methodology has been followed by the researchers. Interpretative Phenomenological Analysis (IPA) (Smith & Eatough, 2012; Smith, 2014; Quinlan, 2017) has been used to examine teachers’ live experiences and perceptions of technostress when implementing flipped classroom strategies in digital pedagogy. Here the phenomenological research design highlights that technostress is a subjective psychological experience and analyses the live experiences of the research participants. Interpretative Phenomenological Analysis (IPA) explores how individuals perceive and make sense of their experiences (Pringle et al., 2011; Smith, 2011; Smith & Osborn, 2008; Tuffour, 2017). The focus remains on how the teachers experience, perceive, and interpret stress, making this approach suitable for in-depth exploration rather than mere measurement.
3.2 Population and Sample
The population of the study has consisted of teachers and teacher educators who are implementing flipped classroom strategies utilizing digital tools in West Bengal. This study has focused on gathering qualitative data from 54 teachers of Nadia district (from both urban and rural areas) in West Bengal who are actively implementing flipped classroom strategies through the use of digital tools. The aim is to achieve phenomenological saturation, which involves capturing a comprehensive understanding of the teachers' experiences and practices in this educational approach.
3.3 Sampling Technique
Purposive sampling technique has been employed based on some specific criteria. Fifty-four (54) key participants had been selected from rural and urban areas of West Bengal who possess at least one year teaching experience utilizing the flipped classroom approach and regularly use digital platforms such as Learning Management Systems (LMS), video lectures, and online assessments during curriculum transaction and evaluation.
3.4 Tool for Data Collection
A semi-structured interview schedule focusing on participants' experiences with technology use, stressful situations during flipped classroom implementation, pedagogical workload, emotional responses, institutional support, along with coping and adaptation strategies had been selected as data collection tool.
3.5 Data Collection Procedure
Data collection procedure involved several key steps: firstly, eligible participants had been identified, followed by obtaining informed consent and providing an ethical briefing; secondly, in-depth interviews lasting for 50 minutes (approx.)were conducted, which had done through online/physical mode; thirdly, interviews had been audio recorded and subsequently transcribed into the verbatim and finally, reflective journals and other relevant textual documents had been collected, and the useful data from such relevant sources had been used by the researchers throughout the process.
3.6 Method of Data Analysis
The study employed thematic analysis technique for analysis and interpretation of data (Braun & Clarke, 2006), consisting of six systematic steps – 
Step 1: the data had been familiarised, allowing the researchers to immerse themselves in the dataset; 
Step 2: key features of the data were identified and coded; 
Step 3: coded data were categorised into themes; 
Step 4: The newly developed themes were reviewed to ensure their accuracy;
Step 5: themes were clearly defined;
Step 6: the entire process culminated in writing an analytical narrative that synthesizes the findings and finally gained insights through the analysis.
3.7 Ethical Considerations
Ethical considerations in research prioritized the rights and welfare of participants. Key aspects include voluntary participation with informed consent, ensuring confidentiality and anonymity, and the right to withdraw from the study without repercussion. Personal information of participants was protected and principle of non-maleficence was retained to avoid causing harm. 
4. Data Analysis, Results and Findings
4.1 Technological factors that contribute to technostress among teachers using flipped classrooms













Fig. 1 shows the technological factors affecting technostress through the coded data
Complexity of Technology Tools
Multiple challenges are being faced by teachers while they utilize digital platforms for flipped classroom. New technological tools are unknown to the teachers. Additionally, regular updates and changes to the interface contribute to the cognitive load on educators. These complexities of technological tool play a crucial role for technostress among teachers.
Lack of Technical Support and Training
Insufficient training and lack of help-desk support leave teachers feeling unprepared to address issues, leading to frustration, anxiety, and a sense of incompetence. Additionally, emergency troubleshooting lessons transaction raises stress levels for educators.
Unreliable Technology Infrastructure
Poor internet connectivity, slow networks, unstable platforms, and outdated hardware significantly increase stress, making planning unpredictable due to interruptions in streaming or uploading content, which erode confidence and results in last-minute adjustments.
Information Overload
Flipped classrooms present challenges for teachers, including the need to juggle various resources and communications across multiple platforms. This constant influx of alerts, messages, and updates can result in cognitive overload and heightened stress due to managing emails, LMS notifications, chats, and feedback concurrently.
Time Pressure with Digital Tasks
Flipped courses require significant time investment, especially in the initial stages, due to faculty challenges like creating video materials, reorganizing learning activities, and ongoing supervision (Ray & Guha, 2025). The process of digital lesson design, which includes tasks like recording and editing videos, adds to teachers' time stress. This stress stems from additional workloads that exceed traditional teaching duties, compounded by deadlines for content creation and feedback that heighten the pressure.
Digital Evaluation and Tracking Tools
Online quizzes and analytical dashboards necessitate prompt interpretation and action from teachers, who may experience monitoring anxiety due to the pressure of responding to learner data swiftly. The challenge in interpreting these analytics can lead to uncertainty.
Compatibility and Integration Issues
Different platforms often fail to integrate effectively, leading to issues such as video tools not syncing with Learning Management Systems (LMS). This lack of seamless workflow results in increased friction and technical frustration when switching between systems, ultimately raising the effort needed to manage technology.
Perceived Lack of Control
Technostress among teachers increases when technology is perceived as a dominating force rather than a supportive one. Key contributing factors include unpredictable system errors, limited customization options, and a sense of being compelled to use specific tools.
Security and Privacy Concerns
Teachers express concerns regarding student data security and the risk of accidental data loss, which is compounded by fears of breaches and compliance issues, adding to their emotional burden.
4.2 How the pedagogical demands of flipped classrooms influence teachers’ stress experiences


Fig. 2 shows the pedagogical demands of flipped classrooms influence teachers’ stress experiences through the coded data




Increased Planning and Preparation Load
In flipped classrooms, instructional delivery is predominantly conducted through pre-class activities such as videos, readings, and interactive modules. The development of high-quality pre-class content demands significantly more time and cognitive effort compared to conventional lectures. As a result, teachers often experience an increased burden in planning, particularly while managing their regular teaching responsibilities. This situation can lead to workload-related stress and the potential for burnout among educators.
Re-structuring Pedagogy and Teaching Roles
Flipped classrooms necessitate a transformation in the role of teachers from the conventional ‘sage-on-stage’ model to that of a facilitator. This transition presents challenges for many educators, as it requires them to develop competencies in leading active discussions and personalizing learning experiences for students. Furthermore, the adjustment in teaching strategies signifies a significant pedagogical shift, which can lead to role uncertainty and increased stress among teachers.
Designing Effective Active Learning Tasks
In-class time is primarily reserved for activities such as problem-solving, collaboration, and application of knowledge. However, designing impactful and engaging activities that align with out-of-class preparation poses a significant challenge for educators. Many teachers experience stress regarding their instructional effectiveness due to a lack of accessible models, rubrics, or adequate training that would assist in the effective design of these tasks.
Assessment and Feedback Challenges
In flipped environments, ongoing formative assessment plays a crucial role in education. This involves evaluating student participation in classroom activities, online quizzes, and assignments completed outside of class. However, the increase in assessment activities can lead to a heavier workload for teachers. Furthermore, there is often pressure on educators to provide timely and personalized feedback, which can result in stress due to time constraints.
Managing Diverse Learner Needs
Flipped classrooms operate on the premise that students will interact with educational materials prior to attending class. This approach necessitates teachers to manage the considerable differences in student preparation levels, individual learning paces, and diverse learning styles in the classroom setting. Such variability imposes greater requirements for differentiated instruction, which can become a source of stress for educators, especially in the absence of sufficient support.
Uncertainty about Learning Outcomes
Teachers may experience uncertainty regarding the effectiveness of flipped pedagogy in enhancing learning outcomes, particularly during the early stages of its implementation. This lack of confidence in pedagogical effectiveness can contribute to increased performance anxiety and stress among educators.
Increased Interaction and Facilitation Demands
Flipped classrooms shift the focus from direct lecturing to increase in-class discussion, guidance, and facilitation. In this model, teachers are tasked with consistently monitoring student activities, responding on-the-fly to queries, and facilitating group work. This ongoing requirement for cognitive and social engagement can lead to emotional exhaustion and stress for educators.
Need for Continuous Pedagogical Reflection and Adaptation
Effective flipped teaching necessitates a continuous process of reflection and refinement. Educators are required to gather feedback and frequently modify their materials and instructional strategies. However, this ongoing cycle of improvement can become an additional responsibility, potentially increasing stress levels among teachers.
Expectations from Students and Stakeholders
Students, parents, and administrators often hold high expectations for innovative teaching methods. However, when teachers feel pressured to demonstrate the effectiveness of the flipped classroom approach, it can contribute to increased stress related to performance evaluations and the maintenance of their professional image.
4.3 Coping strategies that teachers employ to manage technostress in digital pedagogy

Table 1 --- the Coping Strategies that teachers employ to manage technostress in digital pedagogy
	Strategy theme
	Stress Source

	Professional Development
	Skill gaps & lack of confidence

	Peer Support & Collaboration
	Isolation & uncertainty

	Administrative Support
	Workload & technical problems

	Time Management
	Time pressure & overload

	Boundaries & Self-Regulation
	Information overload & burnout

	Cognitive/Emotional Strategies
	Anxiety & emotional stress

	Collaborative Problem-Solving
	Technical challenges

	Simplification of Technology
	Tool complexity

	Reflective Practice
	Uncertainty & continuous improvement

	Institutional Policies
	Systemic workload issues


Professional Development and Skill Building
Teachers mitigate technostress by boosting their confidence and competence with educational technologies. This can be achieved through various methods, including attending workshops, webinars, and training courses; engaging in self-paced learning such as tutorials and online courses; and participating in certification programs for specific tools like learning management systems (LMS), video editors, and assessment platforms. The overall effect of these activities is an enhancement in self-efficacy, which in turn reduces anxiety associated with the complexity of these tools. Okonoda, et al. (2017) recommended that programmes like seminars should be organized to educate and inform staff about technostress.
Peer Support and Collaboration
Social and professional support from colleagues plays a crucial role in helping teachers navigate technology challenges. Effective strategies include forming learning communities or technology affinity groups, engaging in peer mentoring and co-planning lessons, and sharing best practices along with ready-made resources such as videos and templates. These collaborative efforts reduce feelings of isolation among educators and foster the development of collective knowledge and confidence within the teaching community.
Organisational and Administrative Support
Support from school leadership and instructional technology teams play a crucial role in reducing stress among educators. Notable examples of this support include access to dedicated IT support and help desks, scheduled time for technology training integrated into workloads, and the establishment of clear policies and expectations surrounding technology use. The presence of such support effectively diminishes uncertainty and alleviates workload pressure for educators.
Time Management and Prioritisation
Teachers implement targeted strategies to handle the increased time demands of digital pedagogy. These strategies include: allocating specific time blocks for content creation, utilizing batch production for video recording and material preparation, and prioritizing tasks based on their pedagogical impact by focusing on critical activities first. The effect of these approaches is a reduction in workload stress and a prevention of burnout.
Setting Boundaries and Self-Regulation
Clear boundaries are essential for managing digital responsibilities and avoiding overload. Strategies include turning off notifications outside of work hours, limiting the use of digital platforms to only those that are essential, and scheduling "offline" planning days to minimize distractions. These practices aim to reduce information overload and prevent emotional exhaustion.
Cognitive and Emotional Strategies
Teachers are implementing psychological strategies to reshape their perception of stress and enhance their well-being. Techniques include viewing challenges as opportunities for growth, practicing mindfulness and relaxation exercises, and engaging in reflective journaling regarding their teaching experiences. These methods are effective in building resilience and lowering emotional responses to stress.
Collaborative Problem-Solving
Teachers are encouraged to collaborate rather than tackle technical challenges in isolation. They consult with instructional designers or tech coaches, involve students as "tech helpers," and utilize online forums like Stack Overflow and educational communities for problem-solving. This approach not only alleviates frustration but also fosters increased creativity in resolving issues.
Simplifying and Scaffolding Technology Use
Reducing the complexity of technology demands can effectively manage stress in educational settings. Strategies include selecting user-friendly tools with intuitive interfaces, standardizing formats across lessons—such as using a consistent video template—and creating scaffolded resources that alleviate teacher workload. These approaches collectively lower cognitive load and enhance planning efficiency.
Reflective Practice and Feedback
Teachers engage in iterative reflection as a means to enhance their effectiveness and mitigate future stress. This process includes gathering student feedback on digital tasks, evaluating the effectiveness of current practices, and formulating personal improvement plans. The overall impact of these reflective practices is an increase in teachers' control and confidence regarding their pedagogical decisions.
Institutional Policies for Workload Management
At the systemic level, well-crafted policies play a crucial role in fairly distributing technology responsibilities within educational contexts. Key examples include reducing non-teaching duties during phases of technology adoption, offering collaborative planning time for educators, and rewarding innovative teaching practices instead of penalizing attempts at experimentation. The overall effect of these policies is to normalize the learning curve associated with new technology and to mitigate long-term stress for educators.
5. Conclusion
The study on technostress in flipped classrooms holds significant importance for several reasons. Firstly, it offers a contextual understanding of how technostress manifests within this educational framework, allowing for a deeper grasp of its implications on both teachers and students. Secondly, the insights gleaned from this research can be instrumental in informing teacher training programs, equipping educators with the necessary skills and knowledge to manage and mitigate technostress effectively. Additionally, the findings can assist educational institutions in designing stress-sensitive digital pedagogy policies that take into account the mental well-being of both educators and learners. Lastly, this study contributes to the qualitative literature surrounding technostress in education, filling a vital gap in understanding how technological integration impacts teaching and learning environments.
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