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Abstract

Climate change poses a multifaceted challenge to education in Nigeria, requiring a comprehensive
understanding of its impacts and the development of adaptive strategies. This study synthesizes
key insights from an in-depth examination of climate change and the administration of the
educational sector in Nigeria. The Vulnerability, Impact and Adaptation (VI1A) model provided a
conceptual framework for the study as it emphasizes the interconnectedness of environmental
shifts and educational systems. Vulnerability assessments revealed the exposure of educational
infrastructure to climate-related risks, including extreme weather events and changing
precipitation patterns. The implications extend beyond physical disruptions, affecting attendance
rates, teachers’ well-being and community livelihoods. Mitigating these challenges necessitates
adaptive measures embedded in climate-resilient education policies. Government initiatives are
pivotal, focusing on infrastructural development, teacher training, and curriculum integration.
International collaborations and partnerships with global organizations contribute to resource
mobilization, knowledge exchange, and capacity building. However, the study emphasizes that the
effectiveness of these measures is contingent on community engagement, recognizing the context-
specific nature of vulnerability and adaptation. The findings of the study underscore the urgency
of addressing climate change in education, emphasizing the collective responsibility of
governments, communities and international stakeholders.
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Introduction

Climate change is a pressing global challenge that transcends geographical boundaries, affecting
ecosystems, economies, and societies worldwide. It is a phenomenon characterized by long-term
alterations in temperature, precipitation patterns, and atmospheric conditions. The
Intergovernmental Panel on Climate Change (IPCC) defines climate change as "a change in the
state of the climate that can be identified by changes in the mean and/or the variability of its
properties, and that persists for an extended period, typically decades or longer” (IPCC, 2014, p.
35).

The primary driver of contemporary climate change is the increase in greenhouse gas
concentrations, primarily carbon dioxide, methane, and nitrous oxide, resulting from human
activities such as the burning of fossil fuels and deforestation (IPCC, 2014). These activities
intensify the greenhouse effect, trapping heat in the earth's atmosphere and leading to alterations
in temperature patterns. The consequences of climate change are both global and region-specific,
with profound implications for ecosystems, economies, and other sectors of the society including
education, health affecting the overall well-being of individuals and societies. Rising global
temperatures contribute to the melting of polar ice caps and glaciers, causing a rise in sea levels
(IPCC, 2014). This has direct repercussions for low-lying coastal regions globally.
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On aregional scale, climate change manifests through altered precipitation patterns, more frequent
and severe weather events, and shifts in ecosystems. In Nigeria and indeed in Africa, the impacts
are diverse and include prolonged droughts, erratic rainfall, and increased frequency of extreme
weather events (Adger, Arnell & Tompkins, 2007). These changes pose significant challenges to
sectors vital for sustainable development, including agriculture, water resources, and education.
As indicated above, Nigeria, like many other regions in the world, is experiencing the adverse
impacts of climate change. The country's climate is characterized by a diverse range of ecosystems,
including arid and semi-arid regions in the north, tropical rainforests in the south, and coastal areas
along the Atlantic Ocean. These diverse landscapes make Nigeria susceptible to a variety of
climate-related challenges, with implications for the environment, economy, and social well-being
(Nkemdirim, 2012). Nigeria has witnessed a gradual increase in temperature over the past decades,
leading to more frequent and intense heatwaves. This rise in temperature contributes to water
scarcity, affects agricultural productivity, and poses health risks, particularly in urban areas
(Adelekan, Johnson, Akinbode & Manda, 2015).

These challenges impact the livelihoods of communities’ dependent on agriculture and pastoralism
(Ojo, Oguntunde & Mertz, 2019) as much as it affects the administration of the educational sector.
The study which is situated around the Vulnerability, Impact, and Adaptation (VIA) model
highlights the implications of these changes in climate on education and suggests strategies to be
adopted in mitigating the challenges while taking advantage of the slight opportunities climate
change presents.

Conceptual Clarification
Climate Change

Climate change is a multidimensional challenge that transcends geographical boundaries,
impacting ecosystems, societies, and economies globally. As earlier indicated, the
Intergovernmental Panel on Climate Change (IPCC) defines climate change as "a change in the
state of the climate that can be identified by changes in the mean and/or the variability of its
properties” (IPCC, 2014). The literature underscores the anthropogenic causes of climate change,
primarily driven by the increase in greenhouse gas emissions resulting from human activities
(IPCC, 2014; Le Quéré et al., 2018). The phenomenon is associated with its extensive impacts on
ecosystems and biodiversity with its attendant rising temperatures, changing precipitation patterns,
and extreme weather events which contribute to habitat loss, altered migration patterns, and
increased extinction risks for many species (Walther et al., 2002; Parmesan, 2006).

Educational Sector

Educational sector refers to the arm which coordinates the sum of activities carried out by an
institution to ensure the systematic process of facilitating learning, encompassing the acquisition
of knowledge, skills, values, and attitudes. This process occurs through various formal and
informal means, including instruction, training, and experiential learning, with the goal of
preparing individuals for personal development, societal participation, and professional endeavors.
In a scholarly context, education is often conceptualized as a multifaceted and dynamic field. For
instance, the United Nations Educational, Scientific and Cultural Organization (UNESCO) define
education as: a fundamental human right and the key to sustainable development that provides
knowledge, skills, and values that empower people to create a better society (UNESCO, 2019).
This definition emphasizes the transformative role of education in empowering individuals and
fostering positive societal change.
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Methodology

The study utilized data collected from secondary sources such as books, journals and government
publications. These data were synthesized using content analysis which led to the findings and
recommendations of the study.

Theoretical Framework

This study adopts the Vulnerability, Impact and Adaptation Model (VIA) as the framework of
analysis. The VIA model is a framework commonly used in the field of climate change studies to
analyze the complex interactions between environmental changes and human systems. It is
important to note that the VIA model was not propounded by a specific or single individual and it
evolved over time through contributions from various scholars and researchers in the field of
climate change adaptation. In other words, VIA model is a product of collaborative efforts within
the broader field of climate change science and policy. Scholars and organizations, including the
Intergovernmental Panel on Climate Change (IPCC, 2014) have contributed to the development
and refinement of the model.

Major Assumptions of VIA Model

i. The VIA model assumes that natural and human systems are interconnected. It recognizes
that changes in the climate can have cascading effects on various aspects of human
societies, including infrastructure, health, agriculture, and education.

ii. Vulnerability, in respect to the VIA model, is understood as a multi-dimensional concept.
It involves not only exposure to climate-related risks but also sensitivity and adaptive
capacity. Vulnerability is context-specific and can vary across different regions and
communities.

iii. The model assumes that the impacts of climate change are diverse and can manifest in
various ways, affecting both natural and human systems. It emphasizes the need for a
comprehensive assessment of these impacts to understand the full scope of vulnerabilities.

iv. The VIA model recognizes that adaptation is an ongoing and dynamic process. It is not a
one-time action but involves continuous adjustments in response to changing
environmental conditions. Adaptation strategies can include changes in policies,
technologies, and societal practices.

v. Context sensitivity is a fundamental assumption of the VIA model. It acknowledges that
the vulnerability, impact and adaptation dynamics are influenced by the specific social,
economic and environmental contexts of a region or community.

Relevance and weaknesses of the VIA Model

The VIA model is relevant in explaining climate change and its implications for education in
Nigeria, as it provides a systematic framework for understanding the complex interactions between
environmental changes and human systems. The VIA model begins with a vulnerability
assessment, which is crucial for understanding how susceptible the education system in Nigeria is
to the impacts of climate change. Nigeria faces various climate-related risks, including extreme
weather events, changing precipitation patterns and temperature increases. Assessing vulnerability
helps identify specific areas within the education sector that may be most at risk, such as
infrastructure, communities or curriculum development.

The VIA model allows for a comprehensive analysis of the impacts of climate change on education
in Nigeria. This involves examining direct and indirect consequences, such as disruptions to school
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infrastructure due to flooding, the health and well-being of students and teachers affected by
extreme temperatures as well as changes in agricultural practices affecting communities that rely
on education for sustainable livelihoods.

In Nigeria’s context, the VIA model guides the development of adaptation strategies for the
educational sector. The model emphasizes the importance of adaptive capacity to enhance
resilience and recognizes the importance of context sensitivity. Geographical, socio-economic and
cultural factors vary widely; therefore, understanding the specific vulnerabilities and impacts at
the local level is crucial. The model's adaptability to different contexts allows for tailored
adaptation strategies that consider the unique challenges faced by diverse regions within the
country.

Since community involvement is a key aspect of VIA model, engaging local communities in the
adaptation process is essential, as they are often directly affected by climate change impacts. The
model encourages participatory approaches that empower communities to contribute to the
identification and implementation of climate-resilient education initiatives. The VIA model has
implications for policy development in Nigeria. Incorporating the model into Nigeria’s policy
frameworks can guide the formulation of climate-resilient education policies at the national and
sub national levels. This can lead to the allocation of resources, development of teacher training
programs and the establishment of early warning systems to enhance the adaptive capacity of the
education sector in the country.

However relevant the VIA is, it cannot go without saying, among other things, the model can be
very complicated and therefore difficult to understand especially because of lack or inaccurate
availability of data-a major factor that characterizes Nigeria.

Implications of Climate Change to Education in Nigeria

Educational infrastructure, encompassing schools and related facilities, plays a pivotal role in
fostering learning and development. However, the escalating impacts of climate change pose a
substantial threat to the resilience and functionality of educational infrastructure, affecting the very
foundation of the learning environment. Climate change contributes to an increase in the frequency
and intensity of extreme weather events, such as hurricanes, floods and storms. The resultant high
winds, heavy rainfall and storm surges lead to structural damage and compromise the safety of
school buildings. Extreme weather events pose a direct threat to the integrity of school buildings,
impacting the safety and well-being of students and staff (UNESCO, 2019).

Rising sea levels and changes in precipitation patterns elevate the risk of flooding, particularly in
low-lying coastal regions. Severally, flood have damaged school infrastructure, including
classrooms, libraries and laboratories with consequent disruption to smooth learning.

Onyekwelu (2023) highlighted a study conducted by UNICEF in 2014 which indicated that climate
change-related disasters caused the closure of over 10,000 education and educational-related
institutions in Nigeria between 2009 and 2013. School infrastructure situated at low-land areas are
most susceptible to flooding, jeopardizing the functionality of school facilities and impeding the
educational process (UNICEF, 2018). Similarly, increasing temperatures contribute to the
degradation of building materials. In like manner, prolonged exposure to extreme heat accelerates
wear and tear of roofs, walls and other structural components, necessitating more frequent
maintenance and repairs. Further to the forgoing, a World Bank report showed that about 1.3
million people, most of them students were affected by flood and other related climate change
disasters between July and October, 2022 alone (Aina, 2024). In the same year, National
Emergency Management Agency (NEMA) also reported that 2.5 million were affected by climate
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induced disruptions which also destroyed 1,500 schools in all over Nigeria. Out of this number,
about 1.5 million were students (Adebola, 2024). Rising temperatures also contributes to the
deterioration of building materials, impacting the longevity and sustainability of educational
infrastructure (Haque & Davoudi, 2019). According to Kogi State Emergency Management
Agency, over 1,380 schools and about 5,550 children were affected by climate change induced
flood in 2022 (Mawa Foundation, 2023, p1).

Nigerian educational institutions which are particularly resource-constrained often face financial
challenges. Insufficient funds impede the ability of schools to implement necessary retrofitting and
adaptation measures, leaving them exposed and more susceptible to climate-related vulnerabilities
(WRI, 2016). It cannot go without saying that lack of integration of climate change considerations
in the planning and design of educational infrastructure is a key contributor to vulnerability.

In addition to the foregoing, the failure to plan and design educational infrastructure, and the
changing climate conditions during construction make such infrastructure unable to withstand
future climate-related challenges (Berrang-Ford et al., 2015). Vulnerability of educational
institutions to climate change varies across regions. Schools located in environmentally sensitive
areas, such as those prone to landslides or coastal erosion face heightened risks. Urban schools,
especially in densely populated areas, may encounter unique challenges associated with increased
temperatures and limited green spaces (Pelling et al., 2015).

Curriculum Adaptation for Climate Change Education

Education plays a pivotal role in preparing future generations to address the challenges posed by
climate change. Curriculum adaptation is essential to integrate climate change education
seamlessly into the educational system, fostering awareness, knowledge, and resilience. The
integration of climate change education involves incorporating climate science concepts across
various subjects. Science, geography and environmental studies can serve as foundational
platforms for understanding the scientific principles behind climate change. Embedding climate
science concepts across disciplines provides students with a comprehensive understanding of
climate change, enabling them to connect its impacts to diverse aspects of their education
(UNESCO, 2018).

Climate change education emphasizes the development of environmental literacy, enabling
students to comprehend the interconnectedness of human activities and environmental systems.
This literacy is essential for informed decision-making and sustainable practices. Promoting
environmental literacy equips students with the knowledge and skills necessary to make informed
decisions that contribute to environmental sustainability (Stevenson, Peterson, & Bondell, 2014).
Climate change education fosters critical thinking by encouraging students to analyze the
complexities of climate-related challenges. Problem-solving skills are developed through
exploring mitigation and adaptation strategies in response to real-world scenarios. Developing
critical thinking skills empowers students to analyze climate-related challenges and devise
innovative solutions, contributing to their overall resilience (Wals & Jickling, 2002).

Resilience skills include the ability to adapt to changing circumstances. Climate change education
emphasizes the importance of adaptation, teaching students how to cope with evolving
environmental conditions and uncertainties. Teaching adaptation and preparedness instills
resilience, equipping students with the capacity to navigate and respond effectively to the impacts
of climate change (UNESCO, 2018).
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Tackling Climate Change Challenges in the Educational Sector in Nigeria

In the face of climate change impacts and other challenges, technology plays a crucial role in
enhancing education resilience. Leveraging innovative technological solutions not only facilitates
continued learning but also builds adaptive capacities within educational systems. E-learning
platforms offer a flexible and accessible way for students to engage with educational content.
Platforms such as goggle classroom, Moodle, Blackboard and Canvas enable educators to deliver
curriculum materials, assignments and assessments remotely, fostering continuous learning
regardless of physical disruptions. Online learning platforms provide a resilient means for
educators to deliver content and engage students, mitigating the impact of disruptions to traditional
learning environments (Al Lily et al., 2013).

The availability of digital resources and open educational content enhances resilience by
providing educators with a diverse range of materials. Open Educational Resources (OERs) allow
for the adaptation of content to local contexts and needs, promoting inclusive and sustainable
education. Digital resources and open educational content contribute to the resilience of education
by fostering adaptability and inclusivity in diverse learning environments (Atenas & Havemann,
2014).

Virtual classrooms and video conferencing tools, such as Zoom and Microsoft Teams, enable real-
time interaction between teachers and students. These technologies replicate the classroom
experience, fostering a sense of connection and engagement even in remote settings. Virtual
classrooms and video conferencing technologies bridge the physical gap, providing a resilient
solution for synchronous learning experiences in remote settings (Hodges et al., 2020). The
widespread use of smart phones also allows for the development of mobile learning applications.
These computer applications provide students with on-the-go access to educational content,
supporting continuous learning irrespective of location or environmental disruptions (Chen et al.,
2018).

Community awareness and education are instrumental in building resilience and empowering local
populations to adapt to the changing climate. It should be noted that climate change education
enables communities to comprehend the specific impacts of climate change on their local
environment. This understanding is essential for developing context-specific adaptation strategies
(UNESCO, 2019). Educating communities about sustainable practices fosters a sense of
responsibility and encourages the adoption of environmentally friendly behaviors. This includes
promoting sustainable agriculture, waste management and energy conservation practices
especially in vulnerable areas (Darnhofer et al., 2010).

Related to the foregoing is community empowerment. Empowerment is central to overcoming
climate change challenges. This involves adopting participatory approaches that engage local
residents in decision-making processes. This inclusive approach ensures that community members
actively contribute to the identification and implementation of climate adaptation and mitigation
strategies (Arnstein, 1969). Empowering local communities includes building their capacities to
respond to climate challenges. This involves providing training and resources for community
members to develop and implement their climate resilience plans (Adger et al., 2005).

In the face of climate change, governments play a pivotal role in shaping policies and
implementing initiatives to ensure the resilience of education systems. This involves the
formulation of climate-resilient education policies and strategic resource allocation for effective
adaptation. Governments can enhance climate resilience in education by integrating climate
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change education into national curricula. This ensures that students at all levels are equipped with
the knowledge and skills to understand and address climate challenges. The integration of climate
education into national curricula is a cornerstone of climate-resilient education policies, fostering
a generation well-prepared to navigate and respond to climate change (UNESCO, 2019).

Implementing teacher training programmes focused on climate change education is no less
essential. Educators equipped with the necessary knowledge and pedagogical skills can effectively
convey climate-related concepts to students, fostering a climate-resilient mindset. In other words,
teacher training programmes are vital components of climate-resilient education policies, ensuring
that educators are well-prepared to deliver climate education content in an engaging and effective
manner (Reid & Petocz, 2018).

Governments must also allocate resources for the development and retrofitting of educational
infrastructure to withstand climate-related challenges. This includes constructing climate-resilient
school buildings and incorporating green technologies to reduce environmental impact (UNICEF,
2018). Allocating funds for research and innovation in climate-resilient education is essential. This
supports the development of innovative teaching methods, technologies, and materials that
enhance the adaptability of education systems to changing climate conditions (UNESCO, 2019).
International collaboration and support are vital components in the effort to build climate-resilient
education systems worldwide. Partnerships and assistance from global organizations play a crucial
role in enhancing the capacity of nations to address the challenges posed by climate change.
International collaborations facilitate the exchange of knowledge and best practices among nations
facing similar climate challenges. Partnerships allow countries to learn from each other's
experiences and adopt effective strategies for climate-resilient education (Bourke et al., 2015).
Collaborative research initiatives between countries also enable the development of evidence-
based solutions for climate-resilient education. Joint efforts in research contribute to a global pool
of knowledge that can inform policy development and implementation (Sterling et al., 2017).
Global organizations, such as the United Nations Educational, Scientific and Cultural Organization
(UNESCO) and the World Bank, provide technical expertise and financial support to nations
aiming to enhance their climate-resilient education systems. This assistance aids in the
implementation of policies and projects (UNESCO, 2019). Global organizations often facilitate
capacity-building programmes that empower nations to develop and implement climate-resilient
education initiatives independently. These programs focus on enhancing local expertise and
sustainable practices (World Bank, 2016).

Conclusion

The challenges posed by climate change necessitate a fundamental transformation in the way we
approach education. As we have explored the impacts of climate change on education, the
importance of climate-resilient education policies and the role of technology among others, it is
germane to conclude that climate-resilient education stands as a linchpin in preparing present and
future generations to navigate the complexities of a changing climate.

The phenomenon is no longer a distant threat; its impacts are felt globally, affecting ecosystems,
economies, societies, lives and livelihoods. The urgency of addressing climate change in education
is underscored by the escalating frequency of extreme weather events, rising sea levels and
disruptions to communities. The consequences for education are profound with vulnerable
populations and educational infrastructure bearing the brunt of climate-related challenges. As
highlighted by the Intergovernmental Panel on Climate Change (IPCC), the window of opportunity
to mitigate the worst impacts of climate change is narrowing rapidly (IPCC, 2021). The urgency
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lies not only in reducing greenhouse gas emissions but also in building resilience and adaptability
within educational systems to cope with the inevitable changes.

Recommendations

Addressing climate change requires a collective effort that extends beyond the boundaries of
nations and encompasses Vvarious stakeholders. Governments, educational institutions,
communities, NGOs and global organizations all share a collective responsibility for fostering a
sustainable future. Based on the findings, the study recommends the following:

i. Policy Advocacy and Implementation: Governments must champion climate-resilient
education policies and allocate resources for their effective implementation. These policies
should prioritize climate education integration, teacher training and the development of
resilient infrastructure.

ii. International Collaboration: Global collaboration is essential for knowledge exchange,
resource mobilization and the development of best practices. International organizations,
such as UNESCO and the World Bank, play a crucial role in providing technical support,
funding and guidance for climate-resilient education initiatives.

iii. Community Engagement: Local communities are at the forefront of climate impacts, and
their engagement is vital. Initiatives that involve communities in decision-making
processes, education programmes and sustainable practices contribute to building
resilience from the ground up.

iv. Innovation and Technology Integration: Embracing innovation and leveraging
technology in education can enhance the effectiveness of climate-resilient initiatives.
Virtual learning platforms, interactive resources and digital tools enable dynamic and
engaging educational experiences.
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