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Abstract
Primary education remains a critical stage for embedding lifelong learning capacities and resilience; however, it is within rural settings that systemic inequities are most pronounced. This study adopts a critical lens, arguing that adaptive digital resilience should be conceptualised as a systemic and dynamic capacity that extends beyond mere technological adoption to encompass infrastructure development, human capital enhancement, governance innovation, and community engagement. The study involved a total of 50 purposively selected participants, comprising 20 teachers, 5 administrators, 15 parents, and 10 community leaders. A qualitative-dominant mixed-methods case study design was employed to investigate how adaptive digital resilience and foresight-driven leadership can strengthen rural primary education in Zimbabwe. Contemporary methodological scholarship underscores the suitability of such designs for research in under-resourced educational contexts, as they facilitate both contextual depth and limited generalisability. Furthermore, contemporary policy discourse advocates for future-oriented and resilience-based frameworks that explicitly integrate strategic foresight, anticipatory governance, digital resilience, institutional resilience, and adaptive leadership to enable rural schools to become future-ready. The study highlights the limitations of fragmented policy interventions and instead advances the need for holistic, context-sensitive strategies aligned with the dynamic realities of rural education. By fostering resilient and adaptive learning ecosystems through strategic leadership and innovation, rural schools can transition from conditions of vulnerability to sustainability, thereby future-proofing their capacity to deliver inclusive and quality education in an increasingly uncertain and rapidly evolving global landscape.
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1.0 Introduction
Education systems across the globe are experiencing profound and multidimensional transformations driven by intersecting pressures such as climate change, rapid digitalisation, and persistent socio-economic instability (UNESCO, 2023; OECD, 2023; World Bank, 2023; Munyoro et al., 2026). Contemporary scholarship increasingly recognises that these disruptions are not merely external shocks but structural forces reshaping the very foundations of teaching, learning, and educational governance (UNESCO, 2023; OECD, 2023; Munyoro et al., 2026). In this evolving landscape, the competencies required for learners have shifted toward adaptability, critical thinking, digital literacy, and resilience in the face of uncertainty (UNICEF., 2024; World Economic Forum., 2023; Munyoro et al., 2026). Despite this, much of the dominant discourse continues to privilege secondary and tertiary education, often neglecting the foundational role of primary education, particularly in rural contexts (UNESCO., 2023; World Bank., 2023).
Primary education remains a critical stage for embedding lifelong learning capacities and resilience, yet it is precisely in these rural settings where systemic inequities are most pronounced (World Bank., 2023). The COVID-19 pandemic further exposed these disparities, revealing significant gaps in digital access, institutional preparedness, and continuity of learning, disproportionately disadvantaging rural communities in the Global South (UNICEF., 2024; World Bank., 2023; Munyoro et al., 2026). In Zimbabwe, these challenges are especially acute in rural districts such as Murewa, where infrastructural limitations, low ICT penetration, and climate-sensitive livelihoods converge to constrain educational delivery (FAO., 2023; World Bank., 2023). Consequently, rural primary education operates within fragile socio-technical ecosystems that hinder equitable access and limit the cultivation of future-ready learners (UNESCO., 2023).
Within this broader context, Inyagui Primary School serves as a critical case for examining both the systemic constraints and transformative possibilities inherent in rural education systems. Existing studies highlight persistent challenges faced by such schools, including unreliable electricity supply, inadequate digital infrastructure, and limited teacher capacity to effectively integrate technology into pedagogical practices (World Bank., 2023; UNESCO., 2023). While, global education frameworks, increasingly advocate for early integration of digital competencies and sustainability-oriented learning (OECD., 2023; UNESCO., 2023), there remains a conceptual and practical disconnect in how these goals are implemented in resource-constrained environments (World Bank., 2023).
A critical limitation in current literature is the tendency to treat digital transformation and educational leadership as separate domains, thereby neglecting their potential interdependence (GPE., 2023; World Bank., 2023). This fragmentation undermines the development of holistic strategies capable of addressing complex, context-specific challenges. In response, this study adopts a critical lens, arguing that adaptive digital resilience must be understood as a systemic and dynamic capacity that extends beyond technological adoption to include infrastructure development, human capital enhancement, governance innovation, and community engagement (UNESCO., 2023; World Bank., 2023). Furthermore, it critiques the predominance of reactive, compliance-driven leadership models in rural schools, which often fail to anticipate or respond effectively to emerging disruptions (OECD., 2023).
This study therefore aims to critically explore how adaptive digital resilience and foresight-driven leadership can be leveraged to strengthen educational sustainability and learner outcomes at Inyagui Primary School in Murewa Rural District. Specifically, it seeks to assess the current state of digital infrastructure and resilience within the school, analyse the role of leadership in embedding foresight and anticipatory governance into decision-making processes, and evaluate the impact of climate variability and socio-economic instability on teaching and learning. Thus, by proposing a contextually grounded framework, the study contributes to both theoretical and empirical debates on rural education transformation in developing contexts. Methodologically, the adoption of a qualitative case study approach enables an in-depth understanding of lived realities and institutional dynamics often overlooked in macro-level analyses. Critically, the study contends that without deliberate and sustained investment in foresight-driven leadership and systemic digital resilience, efforts to achieve United Nations Sustainable Development Goal 4 in rural Zimbabwe will remain fragmented, inequitable, and insufficiently responsive to emerging global challenges. In this regard, the research not only interrogates existing paradigms but also advances a forward-looking agenda for building adaptive, inclusive, and future-oriented rural education systems.
2.0 Literature Review and Theoretical Anchors
This section critically examines the theoretical and empirical foundations underpinning the study on strengthening rural primary education through adaptive digital resilience and foresight-driven leadership in Zimbabwe, with particular reference to Inyagui Primary School in Murewa Rural District, Mashonaland East Province. The discussion integrates systems theory, strategic foresight, organisational resilience, and digital resilience, culminating in a conceptual framework that situates leadership and technological adaptation at the centre of sustainable educational transformation in rural contexts.
2.1 Systems Theory and Primary Education
Systems theory provides a holistic lens for understanding primary schools as dynamic and interdependent entities embedded within broader socio-economic, political, and technological environments (Meadows., 2008; Arnold & Wade., 2015; Munyoro et al., 2026). According to Meadows. (2008), systems are composed of interconnected components whose interactions determine overall system behaviour. In the context of rural primary education, schools function as open systems influenced by external variables such as infrastructure deficits, policy frameworks, community engagement, and technological access (Fullan., 2020; UNICEF., 2023; Munyoro et al., 2026). Recent scholarship emphasises that disruptions in one subsystem, such as unreliable electricity or internet connectivity, can cascade across teaching, administration, and learner outcomes (OECD., 2023; Munyoro et al., 2026). In Zimbabwe’s rural settings, these interdependencies are particularly pronounced, with limited resources amplifying vulnerability to systemic shocks (Mavhunga & Mpofu., 2022). For example, inadequate ICT infrastructure not only constrains digital learning but also limits data-driven decision-making and communication with education authorities (Munyoro et al., 2026). Critically, systems theory underscores the need for adaptive capacity and feedback mechanisms within schools (Sterman., 2019). However, much of the existing literature remains descriptive, with limited application to micro-level institutional contexts such as individual rural schools. This study therefore contributes by contextualising systems thinking within Inyagui Primary School, illustrating how localised interactions between leadership, technology, and community shape educational resilience
2.2 Strategic Foresight and Anticipatory Governance
Strategic foresight has emerged as a critical tool for navigating uncertainty in education systems (OECD., 2024; Munyoro et al., 2026). It involves systematic exploration of plausible futures through methodologies such as scenario planning, trend analysis, and horizon scanning (Miller., 2018; OECD., 2024; Munyoro et al., 2026). Anticipatory governance extends this approach by embedding foresight into institutional decision-making processes, enabling proactive rather than reactive responses to emerging challenges (Fuerth & Faber., 2012; UNESCO., 2023). In primary education, foresight-driven leadership is increasingly recognised as essential for aligning curricula, pedagogical approaches, and infrastructure with future societal and labour market demands (UNESCO, 2021; World Bank., 2023). For rural schools in Zimbabwe, this includes anticipating technological shifts, climate-related disruptions, and demographic changes (FAO., 2022; World Bank., 2023). Leaders who employ foresight are better positioned to allocate scarce resources strategically and to build partnerships that enhance institutional capacity (Miller., 2018).
Nevertheless, critiques of foresight literature highlight its limited operationalisation in low-resource settings (Miller., 2018; UNESCO., 2023). Many frameworks assume the availability of data, expertise, and institutional support that may not exist in rural African contexts. This creates a gap between theory and practice. Evidence suggests that leadership plays a central role in successful digital transformation. Studies in Zimbabwe highlight challenges such as resistance to change, lack of training, and limited funding, which impede innovation (Chigona & Chigona., 2021; Mavhunga & Mpofu., 2022). Thus, effective leaders address these barriers by fostering collaboration, investing in teacher development, and aligning school practices with future-oriented goals (Fullan., 2020; Harris & Jones., 2020). Moreover, foresight-driven leadership aligns with global educational shifts towards Education 5.0, which emphasises innovation, industrial relevance, and problem-solving skills (Government of Zimbabwe., 2019).
2.3 Organisational Resilience in Primary Schools
Organisational resilience refers to an institution’s capacity to anticipate, absorb, adapt to, and transform in response to disruptions (Barasa et al., 2018; Duchek., 2020). In primary schools, resilience manifests through the continuity of teaching and learning, flexibility in instructional methods, and the ability to innovate under constraints (Harris & Jones., 2020). Duchek. (2020) conceptualises resilience as comprising three core capacities: absorptive, adaptive, and transformative. In rural Zimbabwean schools, absorptive capacity may involve coping with teacher shortages or infrastructure breakdowns, while adaptive capacity includes modifying teaching strategies to suit available resources (Mavhunga & Mpofu., 2022). Transformative capacity, however, remains underdeveloped due to systemic limitations and policy constraints (World Bank., 2023). Empirical studies indicate that leadership plays a pivotal role in fostering organisational resilience (Harris & Jones., 2020). However, existing research often focuses on urban or well-resourced schools, leaving a significant gap in understanding resilience in rural primary contexts (Barasa et al., 2018).
2.4 The Rural–Urban Digital Divide
The digital divide remains one of the most significant barriers to equitable education in Zimbabwe (World Bank., 2023; UNICEF., 2023). Rural learners often lack access to reliable internet and digital tools, resulting in unequal learning outcomes compared to urban counterparts (ITU., 2022). Recent initiatives aim to bridge this gap through digital literacy programmes and infrastructure development, including national ICT policies and global partnerships (UNESCO., 2023; UNICEF., 2023). However, these efforts must be complemented by institutional resilience and leadership capacity to ensure sustainability.
2.5 Digital Resilience in Rural Education
Digital resilience refers to the ability of educational institutions to effectively integrate, sustain, and adapt digital technologies in the face of disruptions (UNESCO, 2023; World Bank, 2023). In Zimbabwe, rural schools face acute challenges including lack of electricity, high data costs, and insufficient digital devices (ITU., 2022; World Bank., 2023). In rural education, digital resilience is contingent upon three interrelated factors: infrastructure availability, teacher capacity, and governance support (UNESCO., 2023; OECD., 2023). Despite these challenges, digital technologies hold transformative potential for enhancing access to quality education, particularly through e-learning platforms and blended learning approaches (World Bank., 2023). Teacher professional development is therefore critical, as educators must possess both technical and pedagogical competencies to integrate digital tools effectively (Fullan., 2020; UNESCO., 2023;). 
Critically, much of the literature on digital resilience focuses on secondary or tertiary education, with limited attention to primary schools in rural contexts (OECD., 2023). Furthermore, there is a tendency to adopt a techno-centric perspective, overlooking socio-cultural and institutional dimensions (Selwyn., 2021). Recent research emphasises that resilience is not merely technological but also pedagogical and social (Selwyn., 2021; UNESCO., 2023). For example, adaptive practices such as offline digital platforms and station-rotation teaching methods enable learning continuity even in low-resource environments (World Bank., 2023). Innovations such as solar-powered computer labs further demonstrate context-sensitive resilience strategies (UNICEF., 2023).
3.0 Conceptual Framework: Digital Resilience and Foresight-Driven Leadership
The transformation of education systems in Sub-Saharan Africa increasingly depends on the integration of digital technologies and innovative leadership approaches (World Bank., 2023; UNESCO., 2023). In Zimbabwe, rural schools remain disproportionately affected by the digital divide, limited infrastructure, and inadequate professional development opportunities (UNICEF., 2023). Recent studies show that only a small proportion of schools have reliable internet connectivity and access to digital tools, significantly constraining learning opportunities (ITU., 2022; World Bank., 2023). Despite these challenges, initiatives such as digital literacy programmes and the Learning Passport highlight the growing recognition of technology as a catalyst for equitable education (UNICEF., 2023). However, technological provision alone is insufficient. There is a need for digital resilience and foresight-driven leadership to enable schools to anticipate future challenges and adapt effectively (Miller., 2018; UNESCO., 2023).
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Fig 1: Digital Resilience and Foresight-Driven Leadership
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The Policy Framework Model for strengthening rural primary education in Zimbabwe is grounded in the integration of strategic foresight capabilities, anticipatory governance mechanisms, digital resilience, and institutional resilience (Munyoro et al., 2026). Within this framework, strategic foresight, encompassing tools such as scenario planning and futures literacy, enables school leaders to anticipate uncertainties and align educational planning with long-term developmental trajectories (UNESCO., 2023; OECD., 2022). This forward-looking orientation is complemented by anticipatory governance, which embeds foresight into decision-making through data-informed planning and participatory community engagement (UNDP., 2022; Munyoro et al., 2026). Together, these components form a proactive governance architecture that shifts rural education systems from reactive to adaptive modes of operation (OECD., 2022). Recent scholarship underscores the importance of such approaches in education systems facing volatility, particularly in Sub-Saharan Africa, where systemic shocks such as pandemics and climate disruptions disproportionately affect rural schools (OECD., 2021; UNESCO., 2022).
Digital resilience within the model is conceptualised as both a technological and pedagogical construct, encompassing infrastructure availability, teacher digital competencies, and sustainable integration of information and communication technologies (ICTs) (World Bank., 2023; UNESCO., 2023). In resource-constrained contexts such as Inyagui Primary School in Murewa Rural District, digital resilience is operationalised through contextually appropriate innovations, including offline digital content, shared device usage, and mobile-based learning platforms (World Bank., 2023; UNICEF., 2022). These practices reflect what has been described as “frugal digital innovation,” where limited resources necessitate adaptive and cost-effective solutions (Michael Trucano., 2023). However, while these strategies enhance access and continuity of learning, they also expose persistent inequities in infrastructure and connectivity (World Bank., 2023; UNESCO., 2023). Empirical studies highlight that without sustained investment and policy support, such stopgap measures risk entrenching a two-tier education system that perpetuates rural–urban disparities (World Bank., 2023).
Institutional resilience, defined through absorptive, adaptive, and transformative capacities, is another critical pillar of the framework (UNESCO., 2022; World Bank., 2023). In the case of Inyagui Primary School, absorptive capacity is evident in the school’s ability to maintain instructional continuity despite resource limitations, while adaptive capacity is demonstrated through the adoption of innovative teaching methods and flexible learning arrangements (UNESCO., 2022). Transformative capacity, however, remains contingent on broader systemic support, including policy alignment, funding mechanisms, and leadership development (World Bank., 2023). Foresight-driven leadership plays a mediating role by fostering a culture of innovation, collaboration, and long-term planning (OECD., 2022). School leaders who engage in strategic partnerships with non-governmental organisations and government programmes, invest in continuous professional development, and prioritise infrastructure planning (e.g., solar energy solutions) are better positioned to leverage both digital and institutional resilience (UNICEF., 2022; Munyoro et al., 2026). Nonetheless, critical analysis suggests that leadership effectiveness is often constrained by structural limitations, including centralised policy frameworks and limited fiscal autonomy at the school level (Mhlanga & Moloi., 2020).
Ultimately, the framework aligns with Sustainable Development Goal 4 (SDG 4), which advocates for inclusive and equitable quality education, by providing a context-sensitive model for rural education transformation (United Nations., 2023). The observed outcomes at Inyagui Primary School, consists of improved learner engagement, enhanced teacher confidence, and gradual narrowing of the rural–urban education gap and this demonstrate the potential of the model when its components function synergistically (UNESCO., 2023; World Bank., 2023). However, the scalability and sustainability of this framework require critical attention to systemic enablers, including national ICT policies, equitable resource distribution, and institutional capacity building (OECD, 2022; World Bank, 2023). Without addressing these macro-level constraints, the model risks remaining a localized success rather than a replicable national strategy (UNESCO., 2022). Therefore, while the Policy Framework Model offers a robust conceptual foundation, its effectiveness ultimately depends on the alignment between school-level innovation and broader policy and investment ecosystems.
4.0 Methodology
This study adopted a qualitative-dominant mixed-methods case study design to investigate how adaptive digital resilience and foresight-driven leadership can strengthen rural primary education in Zimbabwe (Chigona et al., 2022; Mhlanga & Moloi., 2023; Munyoro et al., 2026), with specific reference to Inyagui Primary School in Murewa Rural District. Mixed-methods research integrates qualitative and quantitative approaches within a single inquiry to provide a more comprehensive understanding of complex social phenomena (Fetters & Molina-Azorin., 2020; Creswell & Plano Clark., 2023). Contemporary methodological scholarship emphasises that such designs are particularly suitable for educational research in under-resourced contexts because they enable both contextual depth and limited generalisability (Creswell & Plano Clark., 2023).
The qualitative-dominant orientation of the study reflects the need to prioritise participants’ lived experiences, perceptions, and contextual realities in rural education settings, where socio-cultural and infrastructural factors significantly shape educational outcomes (Tikly., 2020; Mhlanga & Moloi., 2023). While quantitative elements provided supportive descriptive insights, the qualitative strand remained central in generating nuanced interpretations of leadership practices and digital resilience strategies (Fetters & Molina-Azorin., 2020). This aligns with recent methodological debates that position qualitative inquiry as critical for unpacking complex, context-bound educational transformations in the Global South (Aramide et al., 2023).
The case study approach was employed to allow an in-depth exploration of a single rural school as a “critical case.” Actually. case study designs are particularly valuable when investigating contemporary phenomena within real-life contexts, especially where boundaries between the phenomenon and context are blurred (Stake., 2021; Yin., 2023). In this study, Inyagui Primary School was conceptualised as an instrumental case for examining how rural schools respond to digital disruptions and leadership challenges. However, while the case study design offers rich, context-specific insights, it also limits the generalisability of findings beyond similar rural settings (Yin., 2023). This necessitates cautious interpretation when extrapolating results to other districts or national contexts.
4.1 Participants and Sampling
The study involved a total of 50 purposively selected participants comprising 20 teachers, 5 administrators, 15 parents, and 10 community leaders (Palinkas et al., 2020; Campbell et al., 2021). Purposive sampling was used to ensure that participants possessed relevant knowledge and experience regarding school leadership, digital practices, and community engagement (Palinkas et al., 2020). This sampling strategy is consistent with qualitative research traditions that prioritise information-rich cases over statistical representativeness (Patton., 2015; Campbell et al., 2021). The inclusion of multiple stakeholder groups reflects a systems-thinking approach, recognising that rural education is shaped not only by school-based actors but also by community dynamics (Bronfenbrenner & Morris., 2006; Tikly., 2020). Teachers and administrators provided insights into pedagogical practices and leadership strategies, while parents and community leaders offered perspectives on socio-cultural influences and resource mobilisation (Mhlanga & Moloi., 2023). Nevertheless, the relatively small and non-random sample introduces potential bias, as participants may not fully represent the diversity of experiences within the broader community (Etikan & Bala., 2017; Campbell et al., 2021). Future studies could strengthen methodological rigour by incorporating stratified or mixed sampling techniques to enhance inclusivity.
4.2 Data Collection Methods
Data were collected using four complementary methods, such as semi-structured interviews, focus group discussions, observations, and document analysis (Creswell & Poth., 2018; Yin., 2023). The use of multiple data collection techniques facilitated methodological triangulation, thereby enhancing the credibility and trustworthiness of the findings (Fetters & Molina-Azorin., 2020; Carter et al., 2014). Semi-structured interviews enabled the researcher to explore participants’ perspectives in depth while maintaining flexibility to probe emerging themes (Kallio et al., 2016). This method is widely recognised for its effectiveness in capturing detailed narratives and subjective experiences in educational research (Kallio et al., 2016). However, interview data are inherently susceptible to social desirability bias, particularly when participants discuss leadership practices or institutional challenges (Bergen & Labonté., 2020).
Focus group discussions were conducted to generate collective insights and stimulate interaction among participants (Krueger & Casey., 2015). This method was particularly useful in capturing shared community perspectives on digital resilience and educational leadership (Morgan., 2019). Nonetheless, group dynamics may have influenced participants’ responses, with dominant voices potentially overshadowing less assertive contributors (Morgan., 2019). Observations provided firsthand insights into classroom practices, leadership interactions, and the integration of digital tools within the school environment (Angrosino., 2016). This method strengthened the study by enabling the researcher to corroborate self-reported data with actual practices (Angrosino, 2016). However, the presence of the researcher may have introduced the Hawthorne effect, whereby participants altered their behaviour due to being observed (McCambridge et al., 2014).
Document analysis involved the review of school records, policy documents, and strategic plans to contextualise the findings (Bowen., 2009; Yin., 2023). This method offered an additional layer of evidence and contributed to a more holistic understanding of institutional practices (Bowen., 2009). Yet, reliance on available documents may have limited the scope of analysis, particularly if records were incomplete or outdated, which is a common challenge in rural educational settings (Mhlanga & Moloi., 2023).
4.4 Critical Reflection on Methodological Rigour
While the chosen methodology is robust in capturing contextual complexity, several limitations warrant critical consideration (Creswell & Plano Clark., 2023; Yin., 2023). First, the qualitative-dominant mixed-methods design requires careful integration of data strands, which can be methodologically challenging (Fetters & Molina-Azorin., 2020). Without rigorous integration procedures, there is a risk of parallel rather than truly mixed analysis (Fetters & Molina-Azorin., 2020). Second, the reliance on purposive sampling and a single case study raises questions about external validity (Yin., 2023). Third, the study could have benefited from incorporating digital ethnography or longitudinal elements to better capture evolving resilience practices over time (Pink et al., 2016; Salmons., 2022). Despite these limitations, the methodology is well-aligned with the study’s objectives. It enables a deep exploration of how leadership and digital adaptation intersect within a rural Zimbabwean context, offering valuable insights for policy and practice. The integration of multiple data sources and stakeholder perspectives enhances the study’s credibility, while the critical case design provides a foundation for analytical generalisation.
In addition, several ethical considerations are pertinent. Conducting research in rural contexts involving leadership and digital adaptation raises issues of informed consent, particularly where digital literacy may vary, potentially affecting participants’ full understanding of data use (Salmons, 2022). There are also concerns related to privacy and data protection when engaging with digital platforms, especially given increasing risks of data misuse in digitally mediated environments (Markham, Buchanan, & AoIR Ethics Working Committee, 2023). Furthermore, power dynamics between researchers and participants may influence responses, necessitating reflexivity and culturally sensitive engagement to avoid exploitation or misrepresentation (Creswell & Plano Clark, 2023). Ensuring confidentiality and minimizing harm remain essential, particularly in small, close-knit rural communities where participant identification may be more likely.
5.0 Data Analysis
This study employed thematic analysis supported by systems thinking to interrogate the complex challenges affecting rural primary education in Zimbabwe, with a specific focus on Inyagui Primary School in Murewa Rural in District Mashonaland East (Meadows., 2008; Munyoro., 2014; Braun & Clarke., 2021). The integration of thematic analysis with systems thinking is particularly appropriate in educational research because it captures both patterned meanings in qualitative data and the nonlinear interdependencies within educational ecosystems (Cabrera & Cabrera., 2015; Sterman., 2019). As noted in resilience and systems scholarship, educational environments are “complex, and interconnected systems” shaped by feedback loops, contextual variables, and emergent properties rather than isolated causal factors (Sterman., 2019). The analysis revealed five key domains, namely digital fragility, climate stress, energy instability, governance limitations, and curriculum misalignment, which are not discrete challenges but mutually reinforcing dimensions of systemic vulnerability (Tikly., 2020; Mhlanga & Moloi., 2023). Accordingly, this study critically analysed these domains and their interconnections within the broader discourse on resilience, rural education, and adaptive leadership.
In point of fact, this study adopted Braun and Clarke’s thematic analysis framework, enabling the identification of recurring patterns across participant narratives (Braun & Clarke., 2021). This approach is widely recognised for its flexibility in qualitative inquiry and its ability to generate nuanced insights from complex datasets (Cabrera & Cabrera., 2015; Braun & Clarke., 2021). However, thematic analysis alone risks fragmentation if themes are treated in isolation and to address this limitation, systems thinking was incorporated to examine how these themes interact dynamically (Cabrera & Cabrera., 2015). In effect, systems thinking emphasises non-linear relationships and feedback mechanisms, making it suitable for analysing resilience in resource-constrained environments (Sterman., 2019). In rural Zimbabwean contexts, resilience is understood as the interaction of adaptive, absorptive, and transformative capacities across social systems (Tikly., 2020; UNESCO., 2021). Thus, the analytical approach moves beyond descriptive categorisation toward a holistic interpretation of systemic educational vulnerability.
6.0 Findings
Findings indicate that Inyagui Primary School faces significant digital exclusion, limiting access to online learning and administrative efficiency. Climate stress disrupts attendance and performance, while energy instability constrains ICT use. Leadership practices remain largely reactive, with limited foresight integration. Curriculum delivery emphasises examinations rather than future-oriented competencies.
6.1 Digital Fragility
Digital fragility emerged as a foundational constraint, characterised by limited access to devices, poor connectivity, and inadequate digital literacy among teachers and learners (UNESCO., 2023; ITU., 2023). This aligns with recent studies in Zimbabwe which identify limited technological resources and insufficient training as key barriers to educational transformation (MoPSE., 2021; Chigona & Chigona., 2022). Critically, digital fragility is not merely a technological issue but a structural inequity that exacerbates rural–urban disparities (World Bank., 2022; UNICEF., 2023).
A school head noted:
“We have computers, but most are not functional, and teachers are not confident in using them for teaching.”
A teacher further explained:
“Internet access is unreliable, so even when we try to integrate digital tools, lessons are disrupted.”
While policy frameworks increasingly advocate for digital integration, implementation remains uneven (UNESCO., 2023; ITU., 2023). Therefore, the data suggests that without infrastructural investment and capacity building, digitalisation efforts risk deepening exclusion rather than promoting resilience. Moreover, foresight-driven leadership appears weak in anticipating technological disruptions, indicating a reactive rather than proactive governance stance.
6.2 Climate Stress
Climate stress was identified through recurrent disruptions to schooling caused by droughts, extreme weather, and environmental degradation (IPCC., 2023). Evidence from Zimbabwe shows that climate-related disasters significantly disrupt educational continuity, affecting enrolment and performance patterns (UNICEF, 2023; World Bank, 2022).
A parent highlighted:
“During drought periods, children miss school because families prioritise searching for food and water.”
From a systems perspective, climate stress interacts with poverty and infrastructure deficits to create “poverty traps” that undermine long-term resilience (IPCC., 2023). In this case, the data analysis reveals that schools like Inyagui operate within ecological systems that directly shape educational outcomes. Critically, while local communities often possess indigenous resilience strategies, these are insufficiently integrated into formal education planning.
A Village Head stated:
“We know how to cope with drought, but schools do not include this knowledge in what children learn.”
This reflects a broader disconnect between policy and lived realities, as resilience frameworks often overlook local knowledge systems.
6.3 Energy Instability
Energy instability, manifested through unreliable electricity supply, further compounds digital fragility and limits the adoption of e-learning innovations (World Bank., 2022; ITU., 2023). In rural schools, energy access is a prerequisite for digital resilience; without it, even well-designed technological interventions fail (UNESCO., 2023).
A teacher explained:
“Electricity cuts mean we cannot rely on digital lessons, so we fall back to traditional teaching.”
Therefore, the data highlights a reinforcing loop, which refers to energy instability which sequentially constrains digital infrastructure, which in turn limits pedagogical innovation and access to information (World Bank, 2022). This finding underscores the importance of viewing education within broader socio-technical systems rather than as an isolated sector.
A school administrator added:
“Solar power would change everything, but we do not have the funding.”
Critically, the absence of sustainable energy solutions (e.g., solar systems) reflects gaps in strategic foresight and resource allocation at both institutional and policy levels (UNESCO., 2023; World Bank., 2022).
6.4 Governance Limitations
Governance limitations emerged through themes of inadequate leadership capacity, limited stakeholder engagement, and insufficient decentralisation of decision-making (MoPSE., 2021; UNESCO., 2023). These findings resonate with broader studies indicating that resource constraints and systemic inefficiencies undermine educational quality in Zimbabwe (Chigona & Chigona., 2022; World Bank., 2022).
A teacher remarked:
“Decisions are made at higher levels without consulting us, yet we face the challenges daily.”
From a systems thinking perspective, governance acts as a central coordinating mechanism that influences all other domains (UNESCO., 2023). Consequently, weak governance structures fail to mediate the effects of digital, climatic, and energy-related challenges, thereby amplifying systemic vulnerability (World Bank., 2022).
A school head observed:
“We are expected to implement policies, but we are not given the resources or training to do so effectively.”
Critically, the data suggests a lack of adaptive and foresight-driven leadership. Effective leadership in complex systems requires anticipatory planning, scenario analysis, and collaborative problem-solving and leading to capacities that appear underdeveloped in the studied context (Fullan., 2020; Trucano., 2023).
6.5 Curriculum Misalignment
Curriculum misalignment refers to the disconnect between the national curriculum and the socio-economic realities of rural learners (MoPSE, 2021; UNESCO., 2023). The analysis indicates that curricula are often urban-centric and insufficiently responsive to local contexts, particularly in relation to climate resilience, digital literacy, and livelihoods (UNICEF., 2023).
A learner commented:
“We learn things that do not help us in our daily lives here in the village.”
Recent research highlights the need for integrating disaster risk reduction and resilience education into school curricula, as current initiatives remain inadequate in fostering preparedness among learners (UNESCO., 2023; IPCC., 2023).
A teacher added:
“If the curriculum included farming and climate knowledge, students would benefit more.”
Critically, curriculum misalignment perpetuates systemic inequities by failing to equip learners with relevant skills for their environments (World Bank., 2022). This undermines both educational outcomes and community resilience, reinforcing cycles of vulnerability (UNICEF., 2023).
7.0 Discussion and Critical Analysis
The findings from Inyagui Primary School in Murewa Rural District underscore the urgency of a paradigm shift toward foresight-driven leadership as a strategic response to persistent educational inequities in rural Zimbabwe. Thus, foresight-driven leadership, grounded in anticipatory governance, systems thinking, and long-term planning, enables school leaders to navigate uncertainty while aligning institutional practices with emerging technological and environmental realities (Trucano., 2023; UNESCO., 2023). Recent scholarship highlights that integrating digital infrastructure, renewable energy solutions (such as solar-powered learning systems), and futures-oriented curricula enhances institutional adaptability and resilience in resource-constrained settings (World Bank., 2022; UNESCO., 2023). In this context, leadership plays a pivotal role in institutionalising innovation, mobilising community partnerships, and embedding adaptive practices within school cultures (Fullan., 2020). However, the transition toward adaptive digital resilience is not merely technical but it requires reconceptualising leadership as a transformative and context-sensitive practice capable of bridging global digital agendas with local realities (Fullan., 2020; Trucano., 2023).
Notwithstanding its promise, the integration of digital resilience and foresight-driven leadership faces critical limitations. Structural constraints remain significant barriers, as inadequate electricity supply, limited internet connectivity, and poor digital infrastructure undermine scalability (World Bank., 2022; ITU., 2023). Leadership capacity gaps persist, with many rural school heads lacking formal training in digital transformation and strategic foresight (UNESCO., 2023). The policy–practice disconnect, further complicates implementation despite progressive ICT policies (MoPSE., 2021; Chigona & Chigona., 2022). From a systems perspective, these challenges form a complex adaptive system characterised by feedback loops and non-linear dynamics (UNESCO., 2023). For example, digital fragility is exacerbated by energy instability, while climate-induced shocks intensify governance and resource constraints, ultimately limiting curriculum responsiveness (World Bank., 2022). Therefore, fostering adaptive digital resilience necessitates foresight-driven leadership that anticipates future risks, integrates indigenous knowledge systems, promotes cross-sector collaboration, and supports flexible curricula. Crucially, resilience-building must remain people-centred, leveraging the lived experiences of rural communities to ensure sustainable transformation (UNICEF., 2023).
8.0 Policy Recommendations
Strengthening rural primary education in Zimbabwe necessitates a systemic policy approach that integrates adaptive digital resilience with foresight-driven leadership, particularly in under-resourced contexts such as Inyagui Primary School in Murewa Rural District (UNESCO., 2023; World Bank., 2023). Thus, infrastructure development must move beyond conventional electrification strategies toward scalable, solar-powered ICT ecosystems that ensure continuity of learning despite persistent energy instability (IEA., 2023; UNICEF., 2022). Evidence from Sub-Saharan Africa indicates that decentralized renewable energy solutions significantly enhance digital inclusion in rural schools while reducing operational vulnerabilities (IEA., 2023; UNESCO., 2023). However, infrastructure investments alone are insufficient without parallel leadership transformation (OECD., 2022). Thus, developing school leaders’ capacity in digital leadership and strategic foresight is critical for anticipating disruptions and aligning school-level innovation with national policy frameworks (OECD., 2022; GEM Report., 2023). Recent studies emphasize that foresight-driven leadership enhances institutional adaptability and long-term planning in education systems facing uncertainty (Riel Miller., 2018; OECD., 2022). In Zimbabwe, policy alignment remains a persistent gap, where well-articulated national ICT and education strategies often suffer from weak implementation and monitoring mechanisms (MoPSE., 2021; World Bank., 2023). Therefore, strengthening accountability frameworks and embedding data-driven monitoring systems are essential to translate policy intent into measurable outcomes (UNESCO., 2023; World Bank., 2023).
Equally important is the role of community engagement and contextual innovation in sustaining digital transformation in rural schools (UNICEF., 2022; World Bank., 2023). In fact, community engagement in rural schools thrives when parents, local leaders, and organizations actively participate in shaping digital initiatives (UNESCO., 2023). In this case, engagement ensures that technology adoption aligns with cultural values, local needs, and available resources (UNICEF., 2022). It also builds trust, ownership, and accountability, making digital transformation more sustainable (World Bank., 2023). Empirical evidence shows that community ownership, through school development committees and local partnerships, significantly improves the sustainability of educational interventions in low-resource settings (World Bank., 2023). In the case of Inyagui Primary School, leveraging local knowledge systems and fostering participatory governance can enhance the uptake and maintenance of digital initiatives (UNESCO., 2023). Furthermore, promoting low-cost, offline-capable, and locally adaptable technologies addresses infrastructural and connectivity constraints while ensuring inclusivity (UNICEF., 2022; UNESCO., 2023). Policy should therefore prioritise the institutionalisation of foresight practices within school leadership structures, investment in solar energy systems, expansion of teacher professional development in digital pedagogy, and the integration of futures literacy and green skills into the curriculum (OECD., 2022; UNESCO., 2023). Such an approach aligns with emerging global priorities that position education as a driver of sustainable development and resilience (UNESCO., 2023; World Bank., 2023). Ultimately, a holistic policy framework that combines technological investment, leadership innovation, and community partnership offers a viable pathway for transforming rural primary education in Zimbabwe into a resilient and future-oriented system (OECD., 2022; UNESCO., 2023).
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Rural primary education in Zimbabwe continues to face systemic challenges related to limited digital infrastructure, constrained human capacity, and reactive policy approaches that inadequately address long-term developmental needs. These shortcomings became starkly evident during crises such as COVID-19, where schools with weak digital capacity struggled to sustain learning continuity (UNESCO., 2023; World Bank., 2022). Contemporary policy scholarship advocates for future-oriented and resilience-based frameworks that explicitly integrate strategic foresight, anticipatory governance, digital resilience, institutional resilience, and adaptive leadership to enable rural schools to become future-ready (OECD., 2025).
9.1 Strategic Foresight as Foundation
Strategic foresight refers to systematic efforts to explore plausible futures and inform policy decision-making in the present (OECD., 2025). It goes beyond simple forecasting by involving horizon scanning, trend analysis, and participatory scenario planning, enabling educational policymakers and school leaders to anticipate emerging challenges and opportunities (Miller., 2018; OECD., 2025). In rural education, strategic foresight can align educational goals with broader technological and economic shifts, for example, understanding how Fourth Industrial Revolution (4IR) technologies may affect learning needs and employability in rural Zimbabwe (WEF., 2023). Rural schools in Zimbabwe often lack robust digital learning ecologies, risking marginalisation as global educational practices evolve (Chidakwa & Khanare., 2024).
9.2 Anticipatory Governance: Embedding Future Orientation
Anticipatory governance institutionalises strategic foresight within policy systems by enabling proactive, rather than reactive, responses to change (Fuerth & Faber., 2012; OECD., 2025). It emphasises inclusive decision processes, data-driven intelligence, and adaptive policy cycles (OECD., 2025). Rather than traditional top-down planning, anticipatory governance encourages schools and education authorities to co-produce knowledge with stakeholders, including teachers, parents, and community leaders, and to anticipate shifts in rural socio-economic contexts (Poli., 2019). This shift mirrors broader governance research that demonstrates anticipatory practices support resilience across sectors by aligning policy with long-term goals and cross-sectoral realities (Boyd et al., 2015). In the Zimbabwean rural context, anticipatory governance challenges include limited data systems, weak institutional capacity, and funding constraints, reinforcing the need for tailored frameworks sensitive to local contexts.
9.3 Digital Resilience: Bridging the Digital Divide
Digital resilience refers to a system’s ability to maintain operational functionality in the face of digital disruption or change (UNICEF., 2023). In education, it implies robust ICT infrastructure, teacher digital literacy, and accessible e-learning resources (World Bank., 2022). Rural Zimbabwe faces persistent digital divides due to limited connectivity and resources, undermining educational continuity and innovation (UNESCO., 2023; Chidakwa & Khanare., 2024). A policy framework must prioritise digital resilience by expanding rural broadband access, investing in hybrid teaching modalities, and strengthening teacher training in digital pedagogy (World Bank., 2022; Trucano., 2021). Such investments increase the adaptability of rural schools to disruptions like pandemics, climate shocks, or socio-economic shifts (UNICEF., 2023). Moreover, emerging research highlights these institutional conditions, including governance capacity and localisation of technology, determine whether digital investments yield equitable and sustainable development outcomes (Toyama., 2015; World Bank., 2022).
9.4 Institutional Resilience: Sustaining Systems Under Stress
Institutional resilience refers to the capacity of educational systems to absorb shocks, adjust structures, and maintain core functions (OECD., 2021). For rural primary schools, this includes effective leadership, clear governance mechanisms, and robust accountability systems (UNESCO., 2023). Institutional resilience is enhanced when strategic foresight and anticipatory governance are embedded within school management processes, supporting flexible curriculum adaptation, resource mobilisation, and community engagement (Boyd et al., 2015; OECD., 2021). Institutional resilience is essential for coping with Zimbabwe’s specific challenges, including resource scarcity, environmental shocks, and demographic change (World Bank., 2022). It also supports continuity not only during crises but also through systemic transformation towards equity and quality (UNESCO., 2023).
9.5 Adaptive Leadership: Driving Change
Adaptive leadership is the capacity of leaders to steer organisations through complex change, mobilising internal and external stakeholders, and learning from feedback loops (Heifetz et al., 2009). In rural education, adaptive leaders cultivate a culture of innovation, anticipate future needs, and integrate foresight into everyday decision-making (OECD., 2025). Leadership that embraces long-term thinking, collaborative governance, and digital innovation acts as the linchpin connecting foresight, resilience, and policy implementation (Fullan., 2020). Therefore, without such leadership, even the most sophisticated policy frameworks fail to produce sustained impact.
9.6 Critical Reflections and Challenges
While the proposed framework offers a promising blueprint for resilient rural education, practical constraints persist. Zimbabwean rural schools often grapple with entrenched resource limitations, digital divides, and limited capacity for strategic planning (World Bank, 2022; UNESCO., 2023). Institutionalising anticipatory governance demands both technical capability and political will at multiple administrative levels (Poli., 2019). These gaps reveal the risk of implementation without parallel investments in capacity building and structural reform (OECD., 2025). Thus, policy frameworks must be contextually grounded, suited to local realities while incorporating global best practice insights (World Bank., 2022). Integrating strategic foresight, anticipatory governance, digital resilience, institutional resilience, and adaptive leadership can transform rural primary education, making it robust, future-ready, and responsive to socio-technological changes (OECD., 2025). Applying this framework at the Inyagui Primary School level illustrates how rural educational systems can evolve from reactive problem-solving towards proactive, resilient learning ecosystems (Chidakwa & Khanare., 2024). To achieve this, policymakers must commit to long-term investment, cross-sectoral collaboration, and inclusive governance, ensuring that rural schools are not only survivors of change but shapers of their futures.
10.0 Conclusion
In conclusion, strengthening rural primary education in Zimbabwe, as evidenced by insights from Inyagui Primary School in Murewa Rural District, requires a transformative shift toward embedding digital resilience and foresight-driven leadership within both governance structures and pedagogical practices. The findings demonstrate that challenges such as digital fragility, climate stress, energy instability, governance limitations, and curriculum misalignment are not isolated issues but rather interdependent elements of a broader systemic vulnerability that constrains educational effectiveness and equity. Addressing these complexities necessitates an integrated, systems-based approach that leverages technology, promotes sustainability, and prioritises anticipatory planning in order to enhance institutional adaptability. Furthermore, the study underscores the inadequacy of fragmented policy interventions, advocating instead for holistic and context-sensitive strategies that align with the dynamic realities of rural education. By fostering resilient and adaptive learning ecosystems through strategic leadership and innovation, rural schools can transition from states of vulnerability to sustainability, thereby future-proofing their capacity to deliver inclusive and quality education in an increasingly uncertain and rapidly evolving global landscape.
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