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Abstract 

 

This paper explores the role of mathematics education in achieving sustainable development in Nigeria, with a focus 

on interdisciplinary approaches to problem-solving. Mathematics is a subject  that has application in different 

disciplines in science and other fields of studies. Mathematics education on the other hand is the process of teaching 

and learning of mathematics, the knowledge of which is needed to address the country's development challenges. 

Through a review of literature, we demonstrate how mathematics can be applied to real-world problems in areas 

such as healthcare and agriculture. We also highlight the need for collaboration between mathematicians, scientists, 

and practitioners from other fields to develop innovative solutions. Our findings emphasize the importance of 

interdisciplinary mathematics education in preparing students to tackle complex problems and promote sustainable 

development in Nigeria. 
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Introduction 

 

The relevance of mathematics in various facets of life cannot be overlooked as its application cuts across all fields of 

studies (Abari & Durodola, 2021) . Be it arts, social sciences, science and technology, medicine and so on. It 

provides carreer opportunities in science, engineering, data analysis, economics, actuarial science, computer and 

programming. It paves way for economic growth and development in innovation and enterpreneurship, economic 

modeling, resource allocation and management. Mathematics particularly improves cognitive abilities of an 

individual, enhances problem-solving skills, increases confidence and better decision making of an individual. 

According to Park, Brombacher & Brocardo (2021), Mathematics forms the fundamental part of human thought that 

provides effective ways of building mental discipline and encourages logical reasoning. That is why all hands must 

be on deck to ensure that mathematics education thrives in this technology driven society.  Mathematics Education 

according to De Corte & Verschaffel (2001), is the process of teaching and learning mathematics, with a focus on 

understanding, problem-solving, and the construction of mathematical knowledge and cognitive skills. It involves 

designing effective teaching environment and creating innovative assessment methods aligned with the goals of 

mathematics education. The Sustainable Development Goals (SDGs) adopted by the United Nations in 2015 

underscore the imperative of harnessing mathematics education to address pressing global challenges. 

 

Globally, there is a growing recognition of the need to integrate mathematics with real-world applications and 

interdisciplinary approaches. The Organisation for Economic Co-operation and Development (OECD's) Programme 

for International Student Assessment (PISA) emphasizes the importance of problem-solving and critical thinking in 

mathematics education. In Nigeria, mathematics education faces significant challenges, including: Poor student 

performance in mathematics, limited qualified mathematics teachers, inadequate resources and infrastructure, 

disconnect between mathematics education and real-world applications(Adeyemo,2017; Ogunniyi, 2014 and 

Akpotu, 2019). Nigeria's developmental challenges, such as Poverty and inequality, climate change and 

environmental degradation, healthcare disparities, economic instability and insecurity, require innovative solutions 

that leverage mathematical education (Agboola 2021). Mathematics education for sustainable development is a 

multifaceted and interdisciplinary field that draws on diverse perspectives and expertise. Interdisciplinary 
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mathematics combines mathematical concepts and methods to solve problems, understand complex systems and 

address real-world challenges. The promotion of integrated or interdisciplinary approaches to mathematics and 

science learning has been characterized by enquiry-based processes that reflect the way these disciplines contribute 

to problem solving in real-world contexts (Tytler et al.,2022). There is also increasing interest in the potential of 

interdisciplinary approaches that integrate mathematics learning with learning in other disciplines and in particular 

in the context of Science, Technology, Engineering and Mathematics (STEM) (Doig et al., 2019; Maass et al., 2019) 

 

Mathematics Education and Sustainable Development 

 

Giving  equal opportunity to quality education for all children is an urgent  call for global sustainable development. 

Mathematics is important because it permeates all aspects of daily life, and learning mathematics develops 21st 

century skills related to critical thinking and problem solving (Goos & Halai 2022). The success of a mathematics 

education is measured through the abilities of learners to transfer their knowledge and problem-solving skills to new 

situations. Mathematics Education for Sustainable Development is aimed at inculcating the value of character, skills, 

attitudes, and knowledge through the application of mathematics learning in the field of environment, social, culture, 

and economics so that learning mathematics becomes more useful in sustaining their lives adequately and supporting 

the achievement of Sustainable Development Goal's (SDGs), because there are problems in everyday life that affect 

the sustainability of human life. It aims to make learning mathematics more meaningful, useful, and support the 

development of 21st century competences (Widiati & Juandi, 2019).  

 

These competences are based on the Danish KOM Competencies:  

 

A Foundation for Achieving Sustainable Development Goals The Danish KOM competencies, comprising 

reasoning, problem-solving, communication, modelling, and representation, play a vital role in achieving the United 

Nations' Sustainable Development Goals (SDGs). These competencies, deeply rooted in mathematics education, 

empower students with essential skills to address complex global challenges. 

 

Reasoning and critical thinking competencies enable students to make informed decisions, aligning with the SDGs' 

emphasis on informed decision-making. Problem-solving capacities, fostered through mathematical problem-

solving, equip students to tackle intricate global issues. Effective communication of mathematical ideas and 

solutions facilitates collaboration and information sharing, crucial for SDG achievement. Mathematical modelling 

skills allow students to comprehend and address complex systems, mirroring the SDGs' focus on holistic solutions. 

Representation competencies, utilizing various tools, enable students to visualize and interpret data, essential for 

SDG monitoring and evaluation. 

 

These KOM competencies have direct connections to specific SDGs: 

 

Quality Education (SDG 4) is supported through critical thinking, problem-solving, and communication skills. 

Decent Work and Economic Growth (SDG 8) are facilitated by problem-solving and modelling competencies, 

preparing students for innovative careers. Industry, Innovation, and Infrastructure (SDG 9) benefit from modelling 

and representation competencies, enabling sustainable infrastructure design. Climate Action (SDG 13) is advanced 

through problem-solving and critical thinking competencies, addressing climate change impacts. Partnerships for the 

Goals (SDG 17) are fostered through communication and collaboration competencies, promoting global citizenship. 

The Danish KOM competencies provide a solid foundation for achieving the SDGs. By integrating these 

competencies into mathematics education, we can empower students with the skills necessary to address complex 

global challenges, ensuring a more sustainable future. 

 

  



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH                                                     VOL. 4, NO 2, DECEMBER, 2024 
IN MULTIDISCIPLINARY STUDIES (IJARMS                                                                                                  ISSN 2756-4444 
                                                                                                                                                                          E-ISSN 2756-4452 

 

   703 

 

 

(IJARMS) 

 

Interdisciplinary Approaches to Mathematics Education for Sustainable Development 

 

Mathematics education for sustainable development is a multifaceted and interdisciplinary field that draws on 

diverse perspectives and expertise. Mathematics serves as a foundational cornerstone for various academic 

disciplines, including engineering and science (Imotor et al, 2024). Consequently, an intrinsic and synergistic 

relationship exists between mathematics and these fields, fostering a seamless and effective connection that 

enhances understanding, application, and innovation (Drobnič Vidic, 2023). The pursuit of sustainable development 

necessitates an integrative approach, combining multiple disciplines to address the complex environmental, social, 

and economic challenges we face. Effective mathematics education plays a vital role in this endeavor.(Kazanjian, 

2019). Mathematics education provides the foundational understanding of mathematical concepts, pedagogies, and 

assessment strategies essential for tackling sustainability challenges (Stillman & Balatti,  2015). However, it must be 

integrated with other disciplines to foster a comprehensive approach. Sustainable development encompasses 

environmental, social, and economic dimensions, requiring an understanding of ecological principles, climate 

change, and resource management (UNESCO,2019). Education for Sustainable Development (ESD) promotes 

critical thinking, problem-solving, and civic engagement, empowering individuals to address these challenges (Wals 

& Corcran, 2012). The social sciences examine human behavior, economic systems, and policy-making, providing 

valuable insights into the human impact on sustainability (Kates et al. 2001). Cultural studies recognize diverse 

worldviews, values, and cultural contexts, ensuring inclusive and culturally sensitive solutions (Geertz 1973). 

Technology and computing leverage digital tools for data analysis, visualization, and simulation, enhancing our 

capacity to understand and address sustainability challenges ( Tsvetovat et al, 2010; Gao et al,2019 and Lu et al, 

2020). 

 

Interdisciplinary approaches bridge these disciplines, fostering innovative solutions: 

 

1. STEM Education integrates mathematics, science, technology, and engineering to address sustainability 

challenges. 

 

2. Environmental Mathematics applies mathematical concepts to ecological systems, climate change, and resource 

management. 

 

3. Mathematical Modeling uses mathematical models to analyze and solve real-world sustainability problems. 

 

4. Service-Learning combines mathematical concepts with community-based projects, promoting civic engagement 

and social responsibility. 

 

By embracing these interdisciplinary approaches, mathematics education can contribute meaningfully to sustainable 

development. Educators must prioritize integrative teaching methods, fostering critical thinking, problem-solving, 

and civic engagement. 

 

Cross-Disciplinary Collaborations: The Power of Integrating Mathematics 

 

Mathematics, often regarded as the language of science, has the profound ability to transcend disciplinary 

boundaries. By integrating mathematics with diverse fields, researchers and scholars can unlock innovative solutions 

to complex challenges. This explores four pivotal cross-disciplinary collaborations: mathematics-economics, 

mathematics-environmental science, mathematics-social sciences, and mathematics-computer science. The fusion of 

mathematics and economics enables the examination of economic systems, resource allocation, and sustainability. 

This integration facilitates data-driven decision-making and policy development, allowing policymakers to make 

informed choices. For instance, mathematical modeling helps economists understand the impact of climate change 

on economic growth (Stern, 2007). 
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The interplay between mathematics and environmental science investigates ecological principles, climate change, 

and resource management. By employing mathematical modeling, researchers can analyze complex environmental 

systems and develop sustainable practices (Meadows, 2008). This collaboration has led to significant advancements 

in climate modeling and predictive analytics. Mathematics and social sciences combine to explore human behavior, 

policy-making, and social justice. This synthesis provides quantitative insights into societal issues, enabling 

policymakers to develop evidence-based solutions. For example, mathematical modeling helps inform policy 

making in social justice (Sampson, 2012). Lastly, the intersection of mathematics and computer science leverages 

computational thinking, data analysis, and simulation. This partnership enhances problem-solving capacities, driving 

technological advancements in fields like artificial intelligence and machine learning (Hastie et al, 2009 and Valiat, 

2013). These cross-disciplinary collaborations offer numerous benefits such as fostering holistic understanding of 

complex issues, driving innovative solutions, developing data-driven decision-making, enhancing problem-solving 

capacities, and informing policy and practice. Integrating mathematics with diverse fields has the potential to 

revolutionize our approach to complex challenges. By embracing cross-disciplinary collaborations, researchers and 

scholars can unlock new insights, drive innovation, and cultivate a better future. 

 

The Role of STEM Education in Achieving Sustainable Development 

 

STEM education (Science, Technology, Engineering, and Mathematics) plays a pivotal role in achieving sustainable 

development. The increasing calls for integrating STEM subjects in school curricula underscore its importance in 

education (Holmlund et al., 2018; Li, 2019; Morrison & Bartlett, 2009). STEM education uniquely addresses real-

world problems in health, energy, and the environment (Durik et al., 2015; Martín‐Páez et al., 2019; Struyf et al., 

2019). According to Sanders (2009) and  National Research Council (2011) STEM education integrates science, 

technology,engineering and mathematics disciplines which combines science, technology, engineering, and 

mathematics content and skills. In addition, Lang (2012) posits that STEM education is instrumental in addressing 

global challenges, such as energy productivity. An integrated STEM approach promises sustainable development 

education (Nguyen et al., 2020). STEM education tackles global challenges like climate change, poverty, and 

inequality by developing innovative solutions. By coupling rigorous academic concepts with real-world lessons, 

STEM education fosters problem-solving, creativity, and critical thinking (Samsudin et al., 2020). 

 

STEM education delivers numerous benefits to students: 

 

• Enhances creativity and problem-solving skills (Suratno et al., 2020) 

• Connects school, community, work, and the global enterprise (Bruce-Davis et al., 2014; Hacioglu & 

Gulhan, 2021) 

• Equips students with interdisciplinary knowledge and skills (Nguyen et al., 2020) 

 

Integrated STEM education addresses real-world issues by combining multiple perspectives, skills, and knowledge 

(Roehrig et al., 2021; Reynante et al., 2020). Kelley and Knowles (2016) define integration as authentic application 

of STEM knowledge and practices in real-world situations. To cap it up, STEM education is crucial for achieving 

sustainable development. Its integrated approach develops innovative solutions to global challenges, fosters 

problem-solving and creativity, and equips students with essential skills and knowledge. 

 

Conclusion 

 

The literature highlights the importance of mathematics education in achieving sustainable development. It shows 

that Mathematics plays a vital role in various facets of life, cutting across all fields of study, including arts, social 

sciences, science, technology, medicine, and more. Its applications provide career opportunities in science, 

engineering, data analysis, economics, computer programming, and more. It is fundamental to problem-solving, 

critical thinking, and cognitive development. Mathematics education is essential for economic growth, innovation, 

entrepreneurship, and sustainable development. Interdisciplinary approaches to mathematics education enhance 
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understanding and application. STEM education is crucial for addressing global challenges. Mathematics education 

for sustainable development requires integrating mathematical concepts with real-world applications. 

 

Recommendations 

 

1. Interdisciplinary approaches to mathematics education should be integrated. 

3. Foster STEM education and its applications. 

4. Cross-disciplinary collaborations should be encouraged. 

5. Challenges in mathematics education, such as poor student performance and limited resources should be 

addressed. 

By recognizing the importance of mathematics education and implementing these recommendations, we can 

empower individuals with essential skills, drive innovation, and contribute to sustainable development. 
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