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				Open-school models for crisis-affected adolescents: Findings from a World Bank feasibility study

				Abstract

				Recently, the World Bank (2023–2024) conducted a comprehensive feasibility study to assess the potential of implementing open-school models for adolescents aged 12 to 16 from nomadic, refugee and internally displaced populations from countries on the Fragility, Conflict and Violence (FCV) list, with particular focus on the following five countries from the Sahel region: Burkina Faso, Mauritania, Chad, Mali and Niger. The study employed a mixed-methods approach combining desktop research and quantitative assessments to gather data from diverse contexts, including remote and conflict-affected areas while exploring appropriate technological solutions and Artificial Intelligence (AI) applications. The findings present a compelling case for adopting and scaling open-school models to provide inclusive educational opportunities for crisis-affected adolescents, highlighting that participatory, learner-centred approaches foster ownership and motivation among learners. At the same time, culturally relevant curricula contribute to increased retention and improved learning outcomes. The study identified key implementation factors, including community engagement, comprehensive teacher training, contextually relevant learning materials and strategies for overcoming logistical and infrastructural barriers in remote areas, demonstrating how these models could help FCV countries progress toward Sustainable Development Goal 4 (SDG 4) by addressing the significant barriers marginal groups face in accessing traditional education systems.

				Keywords: adaptive learning; artificial intelligence (AI); crisis-affected adolescents; inclusive education; open-school models; Sahel region 

				Introduction

				Educational access and quality remain significant challenges for adolescents from nomadic, refugee and internally displaced populations. These vulnerable groups often face unique barriers to learning, including frequent movement, lack of infrastructure and limited resources. Recognising the urgency of addressing these issues, the World Bank conducted a comprehensive feasibility study from 2023 to 2024 to explore innovative solutions for improving educational outcomes among these marginalised communities in the Sahel countries (Burkina Faso, Chad, Mali, Mauritania, Niger).

			

		

		
			
				AUTHOR:

				Karen Ferreira-Meyers Institute of Distance Education, University of Eswatini  Kwaluseni, Eswatini

				
					
						[image: ]
					

				
				Frederico Antunes de Carvalho Independent scholar and Consultant, World Bank Group Portugal

				
					
						[image: ]
					

				
				Sarah Kleinmann Independent scholar and Consultant,World Bank Group  France

				
					
						[image: ]
					

				
				Maria Barron Rodriguez World Bank Group Peru

				e-ISSN 2519-593X

				Perspectives in Education

				2025 43(2): 179-194

				Published:

				31 May 2025

				RECEIVED:

				30 September 2024

				ACCEPTED:

				24 May 2025

				
					[image: ]
				

				
					
						[image: ]
					

				
				
					[image: ]
				

				
					[image: ]
				

			

		

	
		
			
				180

			

		

		
			
				2025 43(2): 180-194

			

		

		
			
				 https://doi.org/10.38140/pie.v43i2.8299

				
					
						[image: ]
					

				
			

		

		
			
				Perspectives in Education	2025: 43(2)

			

		

		
			
				This chapter combines a desktop study with two detailed feasibility studies that come at a critical juncture in the global effort to achieve SDG 4, which aims to ensure inclusive and equitable quality education for all by 2030. Focusing on the specific needs of nomadic, refugee and internally displaced adolescents, the World Bank’s research contributes valuable insights to the broader discussion on educational equity and access. The findings of this combined study have the potential to inform policy decisions and guide targeted interventions to support these underserved populations in their educational journey.

				Context and rationale

				According to data published by the World Bank in March 2024 in the article, Delivering Education in the Midst of Fragility, Conflict, and Violence (FCV), the world counts 17,5 million child refugees and asylum seekers, in addition to 25,8 million internally displaced children. This total of 43,4 million children makes up about 40% of the 110 million forcibly displaced people.

				More than 50% of refugee children are out of school among these. Shown in Table 1 below are the average gross enrolment rates (GER) for refugees. Adolescents, in particular, lack access to education:

				Table 1:	Gross enrolment rates (GER) per education level for refugees compared to global GERs (World Bank, 2023)

				
					GER for refugees

				

				
					Global GER

				

				
					Primary level

				

				
					65%

				

				
					101%

				

				
					Secondary level

				

				
					41%

				

				
					77%

				

				
					Tertiary level

				

				
					7%

				

				
					40%

				

				For children living in FCV settings, learning poverty (a share of children aged 10 who cannot read and comprehend a simple age-appropriate text) almost always exceeds 90%. Girls are two and a half times more likely to be out of primary school if they live in conflict-affected countries and nearly 90% more likely to be out of secondary school than their non-FCV counterparts.

				In this article, the Sahel region, encompassing Burkina Faso, Mauritania, Chad, Mali and Niger, is characterised by a complex interplay of fragility, conflict and violence that pose significant barriers to education. The region is grappling with distinct difficulties stemming from pervasive severe poverty, demographic expansion, conflict and climate hazards, causing extreme droughts and floods, environmental degradation and food shortages (Akkari & Vinuesa, 2024). The COVID-19 pandemic has further intensified the issue of subpar educational results by leading to school closures and deteriorating the financial conditions of families (Al-Saïdi, et al., 2022). These adversities contribute to poor access to education and low learning outcomes in the Sahel, thus perpetuating a cycle of poverty and violence (Zickafoose, et al., 2024).

				Indeed, regarding educational outcomes, the Sahel region faces alarming statistics. In particular, the average out-of-school rate for Sahel countries is 30% for primary schools; thus, half more than in sub-Saharan Africa (SSA) and 3,3 times the global rate. For lower secondary schools, the average out-of-school rate is 58% in the Sahel, i.e. 1,8 times as much as in SSA 
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				and 4,1 times as much as in the world. Finally, for upper secondary schools, the average out-of-school rate is 73%; thus, 1,5 times the SSA rate and 2,4 times the world rate.

				Table 2:	Out-of-school rate (2021) in Sahel countries compared to sub-Saharan Africa (SSA) and the world (UNESCO, 2023).

				
					Primary

				

				
					Lower secondary

				

				
					Upper secondary

				

				
					Burkina Faso

				

				
					25%

				

				
					48%

				

				
					68%

				

				
					Chad

				

				
					22%

				

				
					58%

				

				
					76%

				

				
					Mali

				

				
					41%

				

				
					53%

				

				
					75%

				

				
					Mauritania

				

				
					23%

				

				
					28%

				

				
					61%

				

				
					Niger

				

				
					41%

				

				
					72%

				

				
					87%

				

				
					SSA

				

				
					20%

				

				
					33%

				

				
					48%

				

				
					World

				

				
					9%

				

				
					14%

				

				
					30%

				

				Dropout rates are particularly high among girls and women, with more than 14 million adolescent girls at risk of child marriage, teenage pregnancy, and early school dropout, thus accounting for 80% of all girls aged 10 to 19 years old in those countries (World Bank, 2020).

				Regarding learning outcomes, the illiteracy rate is as concerning as the statistics above (see the numbers in the table below). Fewer than 50% of adult females in every Sahel country are literate, compared with 59% in sub-Saharan Africa and 80% across low- and middle-income countries globally (World Bank, 2021b).

				Table 3:	Literacy rates (2021) for youth and adults, and percentage of female youth and adults among illiterates in Sahel countries compared to Sub-Saharan Africa (SSA) and the world (UNESCO, 2023).

				
					Youth (15 to 24) literacy rate (%)

				

				
					Adult (15 and above) literacy rate (%)

				

				
					% female among illiterate youth

				

				
					% female among illiterate adults

				

				
					Burkina Faso

				

				
					65

				

				
					46

				

				
					51

				

				
					58

				

				
					Chad

				

				
					35

				

				
					27

				

				
					55

				

				
					56

				

				
					Mali

				

				
					46

				

				
					31

				

				
					57

				

				
					57

				

				
					Mauritania

				

				
					76

				

				
					67

				

				
					52

				

				
					57

				

				
					Niger

				

				
					47

				

				
					37

				

				
					56

				

				
					57

				

				
					SSA

				

				
					78

				

				
					68

				

				
					56

				

				
					61

				

				
					World

				

				
					92

				

				
					87

				

				
					56

				

				
					63

				

				The identified obstacles to quality education are the inaccessibility of schools, exacerbated by school closures due to conflicts (see map below), family refusal, costs, filed/domestic work, and inappropriate age (World Bank, 2021b).
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				Figure 1:	Reasons for being out of school, primary-school-age children (6–11 years) (World Bank, 2021b).

				Figure 2:	Schools closed due to insecurity as of 31 December 2023 (according to West and Central Africa - Education in Emergencies (EiE)’s regional situation of quarter 4 of 2023).
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				The ongoing hostilities and food insecurity, fuelled by both armed conflicts and climate change, have also led to displacement and large-scale migration of Sahelians both within the borders of the States and throughout the region as a whole (Dieng, 2022). In addition to the forced displaced population (refugees and internally displaced), more than 20 million Sahelians are nomads and migrate seasonally, often crossing borders with their livestock in search of pasture (World Bank, 2021a). Among these, we estimate that 6 million are school-aged children (given that, on average, 30% of the population are school-aged children in Sahel),1 Yet, only 2–3% of pastoralist children attend school (drawing a parallel with the nomadic situation in Mali) (Crola, 2019).

				In conclusion, the Sahel region faces significant educational barriers due to FCV conditions, resulting in high out-of-school rates, widespread illiteracy, and limited opportunities. Addressing these challenges requires a multifaceted approach that includes improving security, creating economic opportunities and enhancing the quality of education with adequate educational pathways.

				Methodology

				The methodology, combining desktop research and feasibility study findings, provides comprehensive insights into the rationale and implementation of open schools in the five identified countries from the Sahel region (Burkina Faso, Mauritania, Chad, Mali and Niger). Desktop research offers a broad overview of existing literature, reports and studies on open schools and regional education challenges, identifying best practices, lessons learnt and potential obstacles (UNESCO, 2020). This background information is crucial for understanding the context and rationale behind implementing open schools in these areas. Complementing this, data from a feasibility study undertaken by the World Bank in 2023-2024 provides real-world insights into the specific challenges faced by education stakeholders (students, teachers, administrators …) in these countries. These different data collections are essential for understanding the practical aspects of implementing open schools and tailoring solutions to local needs and constraints (World Bank & Brookings, 2022). By combining theoretical knowledge with practical field data, this methodology enables a well-rounded comprehension of both the conceptual basis and real-world realities of using open schools to address education challenges in the Sahel region, allowing for more informed decision-making and better-targeted solutions (UNICEF, 2023).

				Open-school models: Concept and implementation 

				Open-school methodologies represent an innovative approach to education that aims to increase access and flexibility for learners, particularly those who face barriers to traditional schooling. These methodologies are characterised by their adaptability, inclusivity and learner-centred approach (Latchem, 2018). Key features of open schools include flexible scheduling, modular curricula and diverse learning resources, including digital technologies and distance education components (Commonwealth of Learning, 2020).

				
					
						1	Approximation extracted from a working session with the countries’ focal points during a World Bank workshop in Dakar (December 2023).
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				Open schools typically employ a combination of face-to-face instruction, self-study materials, and technology-mediated learning to accommodate diverse student needs and circumstances. Depending on the implementation model and available infrastructure and resources, this combination can be described as blended or hybrid. An open-school approach is particularly valuable for reaching marginalised populations, including nomadic communities, refugees and internally displaced persons (UNESCO, 2021).

				Flexible learning environments are a cornerstone of open-school methodologies. These environments are designed to adapt to learners’ needs, schedules and preferences, allowing for greater personalisation of the educational experience (Naidu, 2017). This flexibility extends to physical spaces, including traditional classrooms, community centres or mobile learning units, and virtual spaces enabling remote learning. Learner-centred curricula form another crucial aspect of open schools. These curricula are designed to be responsive to individual learner needs, interests and cultural contexts. They often incorporate competency-based approaches, allowing students to progress at their own pace and focus on mastering specific skills and knowledge areas (Schweisfurth, 2015). This approach can be particularly effective in addressing learners’ diverse educational backgrounds and experiences in challenging contexts.

				Open-school methodologies often emphasise community involvement and the creation of local educational opportunities. This approach recognises the importance of contextualising education within the learner’s community and leveraging local resources and knowledge (Epstein, 2018). Community-based educational opportunities can take various forms, including partnerships with local organisations and businesses to provide relevant, practical learning experiences; involvement of community members as mentors, tutors or guest speakers; development of curricula that address local needs and priorities; and use of community spaces for learning activities and resource centres. By integrating education with community life, open schools can increase educational initiatives’ relevance, engagement and sustainability, particularly in remote or underserved areas (UNESCO-UNEVOC International Project on Technical and Vocational Education, 2019).

				Technological solutions and artificial intelligence integration 

				The flexibility offered by open-school approaches seems to present an ideal opportunity to leverage technology to support both face-to-face and distance or autonomous learning. For technology to have a positive impact on supporting the learning process, learners need to have access, guidance, motivation and skills, as it is well documented that the lack of any of these prevents technology from being useful and can, in many circumstances, even harm the learning process (Ravizza, et al., 2017).

				Like many other FCV areas of the world, the Sahel region faces significant challenges regarding the availability of (stable) electricity, internet service coverage and access, and adequate devices, such as computers (laptops, desktops and tablets) or smartphones. Furthermore, when these are available, their cost makes it impossible for individuals to afford with their limited disposable income. Several solutions are currently available to help overcome some of these limitations, especially regarding the cost and availability of internet access and the devices, namely Vodafone Instant Network Schools, through the deployment of low-power (battery power) offline “content servers” such as MoodleBox (Ndassimba, 
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				et al., 2022) or Digital Links C3 school server, which establishes a local network through an embedded WiFi access point to provide access to the learning content they store, and platforms such Learning Equality’s Kolibri content management system. As an alternative, access to learning resources can be facilitated through zero rating, which became a popular solution during the last pandemic and remains available in some countries, such as South Africa, which established that content made available by public benefit organisations (PBOs) must be zero rated (Essop et al., nd). 

				In addition to access, learners must have relevant, engaging curriculum-aligned content from digital textbooks, recorded radio or television (TV) lessons to self-paced online courses. Several organisations have developed gamified context-relevant solutions, as in the example of the Can’t Wait to Learn (War Child) or Learning Upgrade, which focuses specifically on the needs of displaced children and adults. In addition, several adaptive learning platforms such as ALEKS® (Assessment and Learning in Knowledge Spaces) or EvidenceB software can provide more individualised support to learners and valuable information to teachers.

				The popularisation of artificial intelligence (AI) offers new possibilities, such as chatbots and digital tutors, not only for learning but also to assist learners in finding and enrolling in learning opportunities by facilitating access to available open-school offers through simple, bot-supported conversations through WhatsApp or zero-rated websites. Recent research explores the potential of AI chatbots in educational settings. Chatbots can provide student support services in open, distance e-learning institutions, assisting with administrative tasks, learning and research (Mashilo & Shekgola, 2024). They can also facilitate access to educational content in digital universities, particularly for fundamental modules, using machine learning and learning management systems (Babou, et al., 2024). Nevertheless, AI is still in its infancy and, as pointed out, tends to go off track easily instead of maintaining a structure for learning or hallucinating (providing incorrect or made-up information), neither of which is conducive to quality learning, nor that reason needs further validation before being considered for broad deployments. To address this, researchers propose initiatives such as implementing AI-based adaptive learning systems with measures to prevent and resolve AI-related issues (Susanto, et al., 2023)

				From an administrative and learning recognition perspective, technology provides several solutions to adapt learning to each student level, conduct digital assessments and provide real-time feedback, organise and store assignments in digital portfolios and issue digital credentials that can be verified anywhere in the world. These can prove very valuable for a displaced or on-the-move population that often lacks documentation and evidence of their identity and skills.

				Finally, adequate skills from the learner and the teaching staff are critical for technology to work effectively. Basic literacy and numeracy are foundational but not sufficient. Further support is required to develop basic digital skills and technology integration in teaching and learning. Although traditional training can be an option, often conditions and resources are insufficient, and approaches such as scripted lessons like the New Globe model can be extremely valuable to overcome a lack of subject matter expertise or digital knowledge.
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				Key findings 

				In fragile, conflict- and violence-affected settings, traditional education systems often face significant disruptions. Tech-enabled open schools have emerged as a promising solution to ensure continuity of learning in such challenging environments. These models leverage digital tools and online platforms to deliver education, providing flexible, scalable, and contextually adaptable solutions that can operate even when physical infrastructure is compromised.

				One key advantage of tech-enabled open schools is their ability to reach hard-to-reach children, including those in conflict zones, displaced populations, and areas with limited access to formal education. The report by UNESCO and Cambridge Distance Education Consultancy (Morpeth et al., 2009) highlights the potential of open and distance learning (ODL) to cater to children in such challenging contexts. These schools can bypass physical barriers by utilising digital platforms, offering education to students who would otherwise be excluded from the system. This model is particularly relevant in contexts where physical schools are targets of violence or where traditional schooling is interrupted by conflict.

				Research indicates that tech-enabled education provides access and enhances learning outcomes in these settings. Several studies, including those highlighted in the research (Koomar, et al., 2020), show that students participating in these programmes often improve literacy and numeracy skills compared to their peers in non-tech-enabled environments. A study published by Angist, Bergman and Matsheng (2022) found that when well-designed and contextually adapted educational technology interventions can significantly improve learning outcomes in conflict-affected areas. The study emphasised that technology must be integrated with robust pedagogical frameworks and supported by trained educators to be effective. Additionally, evidence from various settings shows that tech-based solutions can be deployed rapidly, offering continuity of education even amid crises.

				Beyond academic performance, tech-enabled education also contributes to students’ psychological and emotional well-being. In conflict and fragile settings, where students often face trauma and instability, the structured and engaging environment provided by digital learning platforms offers a sense of normalcy and stability. This can be particularly beneficial for displaced children or those living in constant fear of violence, as it provides a constructive and safe outlet for their time and energy. Additionally, access to education in these contexts has been linked to reduced levels of anxiety and stress among students, as it fosters a sense of hope and continuity in their lives. The ScienceDirect study (Huntington, et al., 2023) on the use of educational technology in conflict zones further supports these findings, noting that participation in tech-enabled education can bolster students’ resilience and optimism about their future, contributing positively to their overall well-being.

				Moreover, the flexibility offered by tech-enabled open schools allows for asynchronous learning, which is crucial in conflict and fragile settings where students’ lives are often unpredictable. The ability to learn at one’s own pace and time, coupled with diverse educational resources, ensures that students can continue their education despite the instability around them. The research compiled by the EdTech Hub (Koomar, et al., 2020) underscores this point, demonstrating how educational technologies can be adapted to meet the needs of learners in volatile environments.
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				However, the successful implementation of tech-enabled open schools requires addressing several challenges. Infrastructural constraints, such as limited internet connectivity and access to devices, can hinder the effectiveness of these interventions. Additionally, Tauson and Stannard’s report for Save the Children (2018) points out that while technology can bridge the education gap, it is not a panacea. Ensuring the content is culturally relevant, accessible, and designed to engage students from diverse backgrounds is essential. Furthermore, the sustainability of these initiatives often depends on ongoing support and capacity-building efforts to train educators and adapt technologies to the local context.

				Challenges and opportunities

				Community engagement strategies present challenges and opportunities for implementing open schooling in the Sahel region. On the side of the challenges, it is observed that many Sahelian communities have deeply rooted cultural and religious traditions that may view formal education, especially for girls, with scepticism. Overcoming these ingrained attitudes requires sensitive and sustained outreach efforts. Additionally, the nomadic lifestyle of some Sahelian groups can make consistent engagement difficult. Dyer’s 2016 research highlights this. While efforts to ‘reach’ pastoralists intensified under the global Education for All movement, considerable difficulties in relating formal education to pastoralist livelihoods and complementing endogenous knowledge remain. Dyer (2016) examined how these dynamics play out across formal and non-formal education service provision models and identified innovations that offer promising ways forward: alternative basic education, ODL, and pastoralist field schools. 

				However, these challenges also present opportunities. Programmes can gain credibility and support by actively involving community leaders, religious figures and local champions in the design and implementation of open-schooling initiatives. Leveraging existing community structures, such as village committees or women’s groups, can create powerful advocates for education. Furthermore, the flexibility inherent in open-schooling models can be tailored to accommodate the unique needs of nomadic communities, potentially reaching previously underserved populations.

				Teacher training requirements pose significant challenges in the Sahel region, where formal education systems are often underdeveloped. Even though the context is different (Gaza), the findings of Aldahdouh, Alsharif and Alsharif (2023) are also helpful for the Sahel region. Their study examined how university teachers in fragile and conflict-affected contexts developed their online teaching expertise during the COVID-19 pandemic. The findings indicate that teachers strive to expand their skills even in challenging environments. Educators utilised asynchronous teaching formats while incorporating live sessions to enhance interaction. The need to adapt to limited resources strengthened their self-regulation skills. Recording and editing lecture videos was a practical learning experience despite the accompanying stress and exhaustion. Teachers developed resilience in the face of challenges, leading to positive feelings as they observed the outcomes of their efforts. Taken together and adding our voices to previous studies, the findings suggest investing extensively in designing and implementing thoughtful theory-based training for university teachers. It is insufficient to equip teachers with technical skills detached from pedagogical understanding. Training should promote instructional practices shaped by content-driven, pedagogically sound and technologically enlightened knowledge. 
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				Many potential teachers lack the qualifications or pedagogical skills to effectively deliver open-school curricula (Moon et al., 2005). The remote nature of many Sahelian communities makes it difficult to provide ongoing professional development and support (Hennessy et al., 2015). However, these challenges also create opportunities for innovative approaches to teacher training. Distance learning and mobile technologies can be leveraged to provide continuous professional development to teachers in remote areas (Hassler et al., 2020). Peer-to-peer learning networks can be established, allowing teachers to share best practices and support one another (Hennessy et al., 2015; Hassler et al., 2020). Additionally, involving local community members as para-teachers or mentors can help bridge the gap between formal education and traditional knowledge systems while building local capacity. School-based professional development models offer another avenue for improving teaching practices in the Sahelian context, facilitating knowledge sharing and practical skills development within the local environment.

				Developing contextually relevant learning materials is crucial for the success of open schooling in the Sahel. However, it comes with challenges due to linguistic diversity and the need to incorporate indigenous knowledge (Easton et al., 2000). The region’s numerous local languages and dialects make it challenging to create standardised materials, and many existing resources may not reflect Sahelian life realities. However, these challenges present opportunities for creating truly localised and meaningful learning experiences. Collaborative efforts involving educators, community members and content experts can result in materials that are academically sound, culturally appropriate and practically relevant (Kurek, 2016). Digital technologies offer the potential for creating adaptive, multilingual resources that can easily be updated and distributed. The TESSA project successfully creates contextualised open resources for teacher education across Sub-Saharan Africa, emphasising collaborative working and local ownership (Wolfenden, 2012). Incorporating local stories, traditions, and practical skills into the curriculum can make learning more engaging and applicable to students’ daily lives. Adapting open educational resources (OERs) to local contexts is crucial for their effectiveness (Kurek, 2016; Wolfenden, 2012). Challenges include improving technology infrastructure, reducing internet costs, and sustaining involvement in OER initiatives. Despite obstacles, community school movements illustrate the potential for incorporating indigenous knowledge into education systems (Easton et al., 2000).

				Technology integration in education faces significant challenges in resource-constrained regions like the Sahel and parts of Africa. Key barriers include a lack of infrastructure, limited access to electricity, and inadequate teacher training (Samarakoon et al., 2017). These challenges are particularly acute in remote, impoverished areas and conflict zones (Tiitola-Meskanen, 2014). Overcoming logistical and infrastructural barriers is perhaps the most daunting challenge to implementing open schooling in the Sahel, with many areas lacking basic infrastructure such as reliable electricity, internet connectivity or even adequate physical spaces for learning. The harsh climate, geographical isolation and transportation difficulties further complicate the delivery of educational services and materials. However, innovative solutions are emerging to address these issues. Mobile technologies and digital resources offer the potential for improving educational access and quality (Tiitola-Meskanen, 2014; Samarakoon et al., 2017), with the use of mobile internet by teachers and students showing promise in augmenting classroom learning (Samarakoon et al., 2017). Solar-powered learning centres, offline digital libraries, mobile classroom units and radio technologies are examples of adaptations to the Sahelian context that can help overcome distance and connectivity 
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				issues. To address these challenges, recommendations include investing in infrastructure. Additionally, focusing on a limited set of prioritised objectives may help Sahelian countries progress towards educational goals (Akkari & Vinuesa, 2024). The necessity of finding creative solutions could lead to the development of new educational models that are more resilient, flexible and suited to the unique conditions of the Sahel, potentially serving as examples for other challenging contexts worldwide.

				Policy implications and recommendations 

				The findings of this study on open schooling in the Sahel region have several important policy implications and lead to key recommendations in the areas of open schooling model integration, investment in infrastructure, teacher training and support, curriculum development, technology integration, community engagement, cross-sector collaboration, monitoring and evaluation, funding and resources, policy alignment with SDG 4, capability building, and regional cooperation. 

				Thus, to implement open schooling in the Sahel effectively, policymakers should consider formally integrating these models into national education policies and developing flexible regulatory frameworks that maintain quality standards while accommodating the unique aspects of open schooling. Prioritising investment in basic infrastructure, such as electricity and internet connectivity, is crucial to support tech-enabled open schooling, with public-private partnerships potentially accelerating development in remote areas. Comprehensive teacher training programmes focused on open-schooling methodologies and EdTech integration should be implemented, along with ongoing professional development opportunities and support networks for teachers in open-school settings. Curriculum development efforts focus on creating culturally relevant and contextually appropriate content for open schools, involving local communities in the process and encouraging the adaptation of OERs tailored to the Sahelian context. Investment in appropriate, low-cost, sustainable technological solutions for education delivery is essential, focusing on offline and mobile learning solutions to overcome connectivity challenges.

				Further to successful implementation, community engagement should be promoted through policies that encourage active involvement in open-schooling initiatives, creating mechanisms for regular feedback from local stakeholders to ensure relevance and sustainability. Cross-sector collaboration between education, health, and social services can provide holistic support to learners in fragile contexts. At the same time, partnerships between government agencies, NGOs and the private sector can leverage diverse expertise and resources.

				Robust monitoring and evaluation frameworks should be established to assess the effectiveness of open-schooling initiatives, using data-driven approaches for continuous improvement. Dedicated funding for open-schooling initiatives within national education budgets is crucial, with an exploration of innovative financing mechanisms such as results-based financing or social-impact bonds.

				Policies and initiatives should be explicitly aligned with the targets of SDG 4, with strategies developed to use open schooling to reach marginalised and vulnerable populations. Building institutional capacity at national and local levels to manage and scale open-schooling initiatives is important, including training for education officials on open-schooling principles and practices.
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				Finally, regional cooperation should be promoted, encouraging knowledge sharing and collaboration among Sahelian countries on open-schooling best practices and exploring possibilities for regional initiatives that benefit from economies of scale. By addressing these various aspects comprehensively, the Sahel region can work towards establishing effective and sustainable open-schooling systems that meet the unique needs of its diverse populations.

				Conclusion

				This study explored the potential of open-schooling models to address the significant educational challenges of nomadic, refugee and internally displaced adolescents in the Sahel region. The research highlights the urgent need for innovative and flexible educational approaches in a context marked by fragility, conflict, and violence.

				The findings demonstrate that when appropriately designed and implemented, open schooling can offer a promising solution to the educational barriers in the Sahel. By leveraging technology, community engagement, and flexible learning environments, open schools have the potential to reach previously underserved populations and provide continuity of education in challenging circumstances.

				The following key advantages of open schooling in this context include increased accessibility for hard-to-reach children and youth, enhanced flexibility to accommodate diverse learner needs and circumstances, potential for culturally relevant and contextually appropriate curricula, and additional community involvement and local capacity-building opportunities. All this will allow higher levels of resilience in the face of physical and infrastructural challenges that are likely to continue to grow.

				However, the successful implementation of open schooling in the Sahel region faces significant challenges, including limited infrastructure and resources, extensive teacher training and support, linguistic and cultural diversity requiring tailored approaches, and finding solutions to logistical difficulties in remote and conflict-affected areas.

				Despite these challenges, the study reveals promising practices and innovative solutions emerging in the field. Integrating appropriate technologies, developing offline learning resources, and creating mobile learning units demonstrate the adaptability and potential of open-schooling models.

				The policy implications and recommendations outlined in this study provide a roadmap for policymakers, educators, and development partners to effectively implement and scale open-schooling initiatives in the Sahel. Adopting these recommendations and fostering cross-sector collaboration has significant potential to improve educational outcomes and life opportunities for marginalised adolescents in the region.

				As we progress towards the 2030 deadline for achieving the SDGs, open schooling emerges as a critical strategy for ensuring inclusive and equitable quality education in the Sahel. While challenges remain, this study’s innovative approaches and technologies offer hope for transforming education in one of the world’s most challenging contexts.
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				Future research should focus on longitudinal studies to assess the long-term impact of open-schooling initiatives, explore scalable models for different Sahelian contexts, and further investigate the potential of emerging technologies to enhance open-schooling effectiveness. Additionally, continued efforts to document and share best practices across the region will be crucial for developing and improving open-schooling models.

				In conclusion, open schooling represents a vital and innovative approach to addressing the educational needs of marginalised adolescents in the Sahel region. By embracing these models and implementing supportive policies, stakeholders can work towards creating more resilient, inclusive and effective education systems that leave no learner behind.
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