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Proposed Research

	Proposed Title / Question (20 / 30 words):

	Exploring Firefighters’ Perceptions of Microlearning as a Non-Formal Training Approach in Welsh Fire and Rescue Services: A Qualitative Study


	 Background & Context (approx. 500 words)

	
The modern fire service has evolved into an “all-hazards” response organization, responsible for an expanding range of incidents including medical emergencies, hazardous materials, technical rescue, and severe weather impacts. This diversification has significantly increased the volume and complexity of training required for firefighters to maintain competence across multiple high-risk domains (Hall & Evarts, 2022; Johnson & Johnson, 2009). At the same time, emergency call volumes have risen sharply—more than doubling in two decades—driven by growing public reliance on emergency services and widespread accessibility of mobile communication technologies (National Emergency Number Association, 2022; Meischke et al., 1997).
These rising operational demands coincide with stagnating staffing levels across many fire departments, resulting in diminishing discretionary time available for on-duty training (NFPA, 2021b). Reduced opportunities for structured practice and skills reinforcement have been linked to decreased preparedness and an increased risk of preventable injury or line-of-duty death (Kahn et al., 2017; NIOSH, 2022). Consequently, the central challenge is not the availability of training content but the feasibility of delivering it within the constraints of high-tempo emergency work (Thiel et al., 2003).
Traditional training within Fire and Rescue Services (FRS)—including those in Wales—relies heavily on scheduled face-to-face instruction, simulations, and extended drills. Although pedagogically valuable, these approaches are often disrupted by unpredictable incident patterns, staffing pressures, or logistical constraints, leading to inconsistent delivery and reliance on informal, ad hoc learning. International evidence similarly highlights a widening gap between increasing training requirements and the realistic capacity of organizations to deliver them during operational shifts.
Digital learning approaches, particularly microlearning, have therefore gained attention as potential solutions. Microlearning consists of short, focused learning units designed to reinforce specific skills and reduce cognitive load, supporting retention through spaced repetition and ease of access within the flow of work. Studies in high-pressure settings, such as trauma and clinical environments, indicate that microlearning can improve technical and communication performance when appropriately integrated into routine tasks (Keshtkaran et al., 2025). It is increasingly positioned as a key component of future workplace learning strategies (Hamilton et al., 2020).
However, microlearning is not universally effective. Research shows that poorly aligned delivery mechanisms—such as interruptive digital alerts—result in low engagement and negligible impact (Osegueda et al., 2024). These findings underscore the importance of understanding user acceptance, contextual fit, and preferred formats before implementation.
Despite its potential, microlearning remains underexplored within fire-service contexts, including Wales. Existing training reviews emphasize the need for more flexible, continuous, and digitally enabled learning pathways, yet none examine microlearning directly or assess firefighter perceptions of its relevance or practicality (Phillips et al., 2021). This represents a clear research gap concerning the acceptability, perceived usefulness, and potential contribution of microlearning to skill retention and operational readiness. As Welsh FRS organizations modernize their training infrastructures, investigating whether microlearning offers a feasible, work-integrated solution is both timely and necessary.
Literature Review
Recent research has increasingly highlighted the value of microlearning in professions where time pressures, operational unpredictability, and cognitive load make traditional training difficult to sustain. In such environments, learning must occur in short, manageable segments that fit naturally within daily workflows—a characteristic that positions microlearning as a practical and adaptable approach (Sung & Choi, 2021; Hamilton, Hall & Hamilton, 2020). Evidence from clinical and trauma settings illustrates this potential clearly: when microlearning is integrated into routine practice, it can strengthen both technical skills and communication abilities, supporting quicker recall and reinforcing essential competencies (Keshtkaran et al., 2025). Similar effects have been observed in other high-risk domains, such as aviation, where brief, context-specific learning moments help reduce procedural errors and enhance operational accuracy (Mollaei et al., 2024).
However, the literature also emphasises that microlearning is not effective by default. Studies demonstrate that poorly designed or poorly timed delivery formats—such as intrusive digital alerts—can hinder engagement and fail to produce meaningful improvements in performance (Osegueda et al., 2024). These findings highlight a central principle within digital pedagogy: microlearning must align with the realities of users’ working environments if it is to be effective.
Despite the promise shown in other sectors, microlearning remains noticeably underexplored within fire-service contexts, including in Wales. Although recent reviews of training practices in Welsh Fire and Rescue Services call for more flexible, continuous, and digitally supported approaches to learning, they do not examine microlearning specifically or capture firefighters’ views on its suitability (Phillips et al., 2021). This gap in the literature indicates a clear need for empirical research that explores how firefighters understand microlearning, whether they see it as relevant or useful, and what conditions would support or hinder its integration into existing training systems. Addressing these questions is essential before microlearning can be adopted as a meaningful component of operational training in Welsh FRS.


	Aims & Objectives (approx. 250 – 500 words)

	
The aim of this study is to explore firefighters’ perceptions of microlearning and its potential contribution to improving skill retention, operational readiness, and rapid decision-making within Welsh Fire and Rescue Services. As future-oriented learning frameworks suggest, microlearning is increasingly viewed as a strategic mechanism for supporting workforce capability through personalised, accessible learning embedded within daily workflows (Hamilton et al., 2020). Evidence from other high-pressure sectors indicates that microlearning can enhance professional competence when appropriately designed and delivered (Keshtkaran et al., 2025; Mollaei et al., 2024). However, studies have also shown that poorly aligned delivery methods significantly hinder engagement and impact (Osegueda et al., 2024). These insights underscore the importance of understanding firefighters’ acceptance, learning needs, and preferred delivery approaches before microlearning can be effectively integrated into operational contexts.

Objectives
1. To examine firefighters’ perceptions of microlearning as a tool for continuous professional development within high-risk, time-constrained operational environments.
2. To identify specific knowledge areas and skill sets (e.g., safety protocols, equipment procedures, rare-but-critical operational tasks) that firefighters believe are most suitable for delivery through microlearning.
3. To explore the perceived value of microlearning in supporting skill retention and operational decision-making, particularly in situations requiring rapid recall and accuracy under pressure.
4. To assess organisational enablers and barriers—including cultural norms, technological infrastructure, operational rhythms, and workflow constraints—that may facilitate or hinder the adoption of microlearning within Welsh FRS settings.
5. To address a clear gap in the existing literature by developing an evidence-informed understanding of microlearning within emergency response professions, where empirical research remains limited.
Research Questions
1. How do firefighters within Welsh Fire and Rescue Services perceive the usefulness and relevance of microlearning for their operational training needs?
2. Which types of skills or knowledge do firefighters consider most suitable for delivery through microlearning formats?
3. What organisational or workflow factors influence the potential integration of microlearning?


	Proposed Methodology (approx. 500 words)

	
. Theoretical Foundation
The methodological approach is grounded in several learning theories that explain why microlearning may be particularly suited to high-risk, time-pressured environments such as fire and rescue operations. Microlearning refers to short, highly focused learning episodes designed to support rapid knowledge acquisition and recall (Hug, 2005; Buchem & Hamelmann, 2010). According to Cognitive Load Theory, learning becomes less effective when instructional demands exceed an individual’s working memory capacity; therefore, brief learning units can reduce extraneous load and improve efficiency in environments where stress and rapid decision-making are common (Sweller, 1988; Kahn et al., 2017).
Situated Learning Theory (Lave & Wenger, 1991) further suggests that knowledge develops through participation in authentic, real-world contexts. Firefighters frequently learn through informal practice, observation, and operational problem-solving rather than formal classroom instruction (Phillips et al., 2021). Microlearning aligns with this model by embedding brief, contextually relevant learning into routine operational workflows. Additionally, Spaced Repetition Theory (Ebbinghaus, 1885) supports the efficacy of distributed, repeated exposure to reinforce rarely used but safety-critical skills. Collectively, these perspectives position microlearning as a pedagogically coherent and context-appropriate model for skill development in emergency services and justify the use of a qualitative, perception-focused research approach.
2. Research Design
This study adopts an exploratory qualitative design to investigate how firefighters conceptualise the potential role of microlearning in supporting skill retention, rapid decision-making, and continuous professional development within Welsh Fire and Rescue Services (FRS). Given that microlearning remains a relatively new training modality in this context, qualitative inquiry enables the researcher to capture nuanced interpretations, expectations, and concerns that may not be observable through quantitative approaches.
This design is supported by research in learning technologies, which emphasises the importance of understanding user acceptance and contextual fit prior to implementation (Hamilton et al., 2020). Studies by Keshtkaran et al. (2025) and Mollaei et al. (2024) show that microlearning effectiveness depends not only on the instructional content but also on learner experience, relevance, and workflow integration. Osegueda et al.’s (2024) findings—where a misaligned delivery format led to minimal engagement—further reinforce the need for exploratory, user-centred investigation before the design of any training intervention.
3. Sampling Strategy
Purposive sampling will be used to recruit participants with operational experience and familiarity with current training practices within at least one Welsh Fire and Rescue Service. This ensures that participants can meaningfully reflect on existing training structures and provide informed perspectives on the feasibility of microlearning. Given operational constraints such as unpredictable incident patterns and rotating shifts, purposive sampling may be supplemented with convenience sampling to ensure practical access to participants.
A sample size of 8–12 firefighters is anticipated, which is appropriate for qualitative studies aiming to achieve data saturation—the point at which no new themes emerge from further interviews—while maintaining depth and interpretability. This sampling approach aligns with conventions used in similar microlearning and emergency-services research.
4. Data Collection
Data will be collected through semi-structured interviews lasting approximately 30–45 minutes, conducted either in person or online depending on operational demand. Interview questions will explore current training challenges, digital learning experiences, and perceived applicability of microlearning for skill retention and operational readiness. An interview protocol will guide consistency while allowing probing questions to elicit deeper insights. With participants’ consent, all interviews will be audio-recorded and transcribed verbatim. This approach responds to growing evidence that successful microlearning implementation depends on understanding user expectations, workflow constraints, and contextual fit (Osegueda et al., 2024).
5. Data Analysis
Data will be analysed using Braun and Clarke’s (2006) six-phase thematic analysis. The primary coding approach will be inductive, allowing themes to emerge from the data without imposing predefined categories. However, analysis will also be theoretically sensitised by relevant frameworks—Cognitive Load Theory, Situated Learning, and Workplace Learning—to ensure meaningful interpretation without restricting emergent insights. This balanced inductive–deductive strategy is well suited to exploratory research in complex operational environments. The approach supports a rich understanding of how firefighters conceptualise microlearning, what conditions they view as enabling or constraining, and how such tools might integrate into existing training systems.
6. Rigour and Reflexivity
Data will be analysed using Braun and Clarke’s (2006) six-phase thematic analysis. The primary coding approach will be inductive, allowing themes to emerge from the data without imposing predefined categories. However, analysis will also be theoretically sensitised by relevant frameworks—Cognitive Load Theory, Situated Learning, and Workplace Learning—to ensure meaningful interpretation without restricting emergent insights. This balanced inductive–deductive strategy is well suited to exploratory research in complex operational environments. The approach supports a rich understanding of how firefighters conceptualise microlearning, what conditions they view as enabling or constraining, and how such tools might integrate into existing training systems.


	Introductory Bibliography

	
Ethical Considerations
This study will be conducted in full accordance with the ethical guidelines of the University of Wales Trinity Saint David (UWTSD) and the principles of the British Educational Research Association (BERA, 2018). Ethical approval will be obtained prior to commencing data collection. Participation will be entirely voluntary, and all participants will receive an information sheet outlining the purpose of the study, expected time commitments, data-handling procedures, and their rights as research participants. Informed consent will be collected in writing before interviews begin.
Issues of confidentiality and anonymity are of particular importance in organisational research involving emergency service personnel. To protect participants’ identities, all names, ranks, station identifiers, and organisational references will be removed or pseudonymised during transcription. No operationally sensitive, security-related, or incident-specific information will be collected, thereby reducing potential organisational risk and aligning with professional guidelines for research in safety-critical settings.
All audio recordings and transcripts will be securely stored on encrypted, password-protected systems accessible only to the researcher and supervisor. Data will not be shared with the employer, and participation or non-participation will not be disclosed to management. In accordance with UWTSD data protection requirements, all data will be retained securely for the specified period and then permanently deleted.
Participants will retain the right to withdraw from the study at any point prior to data analysis, without providing a reason and without any negative consequences. Given the hierarchical and disciplined nature of fire and rescue organisations, particular care will be taken to ensure that participants do not feel coerced or obligated to participate. The researcher will adopt a reflexive stance throughout, acknowledging the potential influence of positionality and maintaining sensitivity toward the professional pressures experienced by firefighters.
Overall, these ethical safeguards ensure that the study protects participant welfare, maintains organisational integrity, and upholds the highest standards of educational research practice.
Limitations
 This study acknowledges several methodological and contextual limitations that shape the interpretation and applicability of its findings. First, as a small-scale qualitative project involving approximately 8–12 participants from a single Welsh Fire and Rescue Service, the study does not aim for statistical generalisability. Instead, it seeks depth of insight; however, the limited sample may not fully capture variations in training culture, digital readiness, or operational practices across all Welsh FRS organisations.
Second, the reliance on semi-structured interviews introduces potential self-report bias, as participants may present socially desirable responses or align comments with organisational expectations. Given the hierarchical structure of fire services, some firefighters may feel reluctant to discuss weaknesses in existing training systems, even with assurances of anonymity.
Third, practical access constraints may influence recruitment. Operational shift demands, unpredictable call volume, and limited discretionary time may restrict participation to those most readily available rather than those representing the full diversity of operational roles.
Additionally, the researcher’s own positionality—shaped by prior assumptions about digital learning or beliefs regarding microlearning effectiveness—may influence data interpretation. Reflexive practices will be used to mitigate this, though not eliminate it entirely.
Finally, microlearning remains an emerging concept within fire service training, meaning participants’ perceptions may be shaped more by unfamiliarity than experience. This may limit the extent to which the study can evaluate perceived effectiveness, focusing instead on anticipated usefulness.
Despite these limitations, the study offers valuable exploratory insights that can inform future, larger-scale research on digital and non-formal learning approaches in emergency services.
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