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Abstract 

The evolving landscape of 21st-century education calls for pedagogical innovation that transcends 

disciplinary boundaries. One such innovation is the integration of health concepts into mathematics 

instruction to enhance learning outcomes. The integration of health concepts into mathematics 

education offers an innovative approach to enhance student engagement, comprehension, and real-

world application of mathematical principles.  This paper examines how embedding health-related 

themes within the mathematics curriculum not only reinforces numeracy but also fosters real-world 

relevance, interdisciplinary understanding, and critical health literacy. Using a conceptual 

framework grounded in constructivist and experiential learning theories, this study highlights 

strategies for instructional integration, empirical benefits, and implications for curriculum 

development and teacher education. 

Keywords: Health Concepts, Mathematics, Learning, Numeracy, Pedagogical Innovation 

  

mailto:mamatsadoleah@gmail.com
https://doi.org/10.5281/zenodo.17366157


Kontagora Journal of Mathematics(KJM), Volume 1, Issue 1, September 2025                   https://fuekjournals.org/index.php/KJM 

 
  

KJM 1(1), 2025 115 

 

Introduction 

The integration of health concepts into mathematics education represents an innovative pedagogical 

approach aimed at enhancing students' engagement, comprehension, and real-world application of 

mathematical principles (Johnson & Smith, 2022). Traditional mathematics instruction often focuses 

on abstract problem-solving without establishing clear connections to students' daily lives, leading to 

disengagement and poor retention (Brown et al., 2021). By embedding health-related contexts such as 

nutrition, exercise, and disease prevention into math lessons, educators can make learning more 

relevant and meaningful (Garcia & Lee, 2023). This interdisciplinary approach aligns with the 

growing emphasis on STEM (Science, Technology, Engineering, and Mathematics) education, which 

encourages the blending of disciplines to foster deeper learning (National Research Council, 2020). 

Research indicates that students exhibit greater motivation when they perceive academic content as 

applicable to their well-being (Harris et al., 2021). Health-related mathematics activities, such as 

calculating calorie intake, analysing heart rate data, or interpreting growth charts, provide tangible 

scenarios that reinforce mathematical skills while promoting health literacy (Miller & Thompson, 

2022). Health literacy, defined as the ability to obtain, process, and understand health information, is 

a critical competency that intersects with numeracy skills (Centres for Disease Control and 

Prevention [CDC], 2023). By integrating these domains, educators can simultaneously enhance 

students' mathematical proficiency and health awareness (Patel & Jones, 2023). 

Theoretical frameworks such as situated learning theory support the integration of health concepts 

into mathematics instruction by emphasising knowledge acquisition within authentic contexts (Lave 

& Wenger, 2021). When students engage in tasks that mirror real-life health decisions, they develop a 

deeper conceptual understanding of mathematical operations (Wilson et al., 2022). Analysing 

statistical data on smoking prevalence or obesity rates not only reinforces graphing and percentage 

calculations but also fosters critical thinking about public health issues (Robinson & Baker, 2023). 

This dual-focused pedagogy aligns with constructivist approaches, where learners build knowledge 

through experiential and socially relevant activities (Yu, 2024). 

Furthermore, the COVID-19 pandemic underscored the importance of health numeracy, as 

individuals were required to interpret infection rates, vaccine efficacy, and risk probabilities (World 

Health Organization [WHO], 2023). Adams and Clark (2022) found that individuals with stronger 

mathematical skills were better equipped to make informed health decisions during the pandemic. 
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This finding highlights the need for educational systems to prioritise interdisciplinary learning that 

bridges mathematics and health education (Taylor & Martin, 2023). Schools that have adopted such 

integrative models report improvements in both academic performance and student health behaviours 

(Green et al., 2021). 

Demographic factors also play a role in the effectiveness of health-integrated mathematics 

instruction. Students from underserved communities often face disparities in both health outcomes 

and academic achievement (National Centre for Education Statistics [NCES], 2023). By 

incorporating culturally responsive health topics such as diabetes prevention in high-risk populations, 

educators can address equity gaps while reinforcing mathematical competencies (Sanchez & Ruiz, 

2022). Carter and Flores (2023) found that marginalised students benefit significantly from curricula 

that validate their lived experiences and provide practical applications of classroom learning. 

Technology-enhanced learning tools further facilitate the integration of health and mathematics. 

Digital platforms, such as fitness trackers and nutrition apps, generate real-time data that students can 

analyse mathematically (Kim & Zhang, 2023). Gamified learning environments, where students solve 

health-related math challenges, have been shown to increase engagement and knowledge retention 

(Parker et al., 2022). Virtual simulations of epidemiological trends, for example, allow students to 

model disease spread using algebraic functions, thereby reinforcing both mathematical reasoning and 

public health awareness (Lee & Harris, 2023). 

Despite these benefits, challenges remain in implementing health-integrated mathematics curricula. 

Teacher preparedness is a critical factor, as many educators lack training in both health education and 

interdisciplinary pedagogy (White & Cooper, 2022). Professional development programs that equip 

teachers with strategies for blending these subjects are essential for successful implementation 

(Bryant & Nguyen, 2023). Additionally, standardised testing frameworks often prioritise siloed 

subject assessments, leaving little room for innovative cross-disciplinary approaches (Davis & 

Roberts, 2021).  

Longitudinal studies on the impact of health-integrated mathematics instruction are still emerging, but 

preliminary findings are promising. Students exposed to such curricula demonstrate not only 

improved math scores but also heightened health consciousness (Fisher et al., 2023). Schools that 

have adopted these approaches report reductions in student absenteeism, as health-related math 

activities foster greater school connectedness (Morales & Vega, 2022).  
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Integrating health concepts into mathematics education offers a transformative strategy for enhancing 

student learning outcomes while addressing critical public health needs. By situating mathematical 

problems within health contexts, educators can increase relevance, engagement, and real-world 

applicability (Johnson & Smith, 2022). As schools continue to evolve in response to 21st-century 

challenges, interdisciplinary approaches that merge health and mathematics will play a pivotal role in 

shaping well-rounded, numerate, and health-literate individuals (Garcia & Lee, 2023). 

Theoretical and Pedagogical Rationale 

Constructivist Learning Theory 

Constructivist learning theory posits that learners actively construct their knowledge by building upon 

prior experiences and interacting with their environment (Bada, 2015). This theory emphasises the 

importance of active engagement, social interaction, and contextual learning, rejecting the notion that 

knowledge is passively transmitted from teacher to student (Do et al., 2023). Piaget’s cognitive 

constructivism suggests that learners undergo stages of development, assimilating new information 

and accommodating it into existing mental schemas. Meanwhile, Vygotsky’s social constructivism 

highlights the role of culture, language, and collaborative learning, introducing the concept of the 

Zone of Proximal Development (ZPD), where learners benefit from guidance by more knowledgeable 

others (MKO). Constructivist approaches encourage problem-based learning, inquiry-based activities, 

and reflective thinking, fostering deeper understanding (Do et al., 2023). 

A key implication of constructivist theory is that educators must create learner-centred environments 

where students explore, question, and discover knowledge rather than simply memorise facts (Bada, 

2015). Teachers act as facilitators, designing activities that promote critical thinking and 

collaboration, such as group discussions, project-based learning, and real-world problem-solving 

tasks (Wang et al., 2025). Technology-enhanced learning environments, such as simulations and 

virtual labs, further support constructivist principles by allowing learners to experiment and test 

hypotheses in interactive settings (Diab et al., 2024). Critics, however, argue that constructivism may 

lack structure, potentially leading to knowledge gaps if not properly scaffolded (Taber, 2024). 

Despite criticisms, constructivist learning theory remains highly influential in modern education, 

particularly in STEM and experiential learning models (National Research Council, 2020). Its 

principles underpin progressive educational approaches such as Montessori and Reggio Emilia, which 

prioritise student autonomy and hands-on learning (Liu & Tian, 2023). Johler (2022) highlighted its 
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effectiveness in online and blended learning environments, where interactive platforms facilitate 

collaborative knowledge construction.  

The application of learning theory can be effectively utilized to integrate health concepts into 

mathematics education in Nigeria, thereby enhancing student engagement and understanding. In this 

approach, students are encouraged to explore real-life health-related problems that are relevant to 

their immediate environment, such as calculating Body Mass Index (BMI), analysing nutritional 

values of common Nigerian meals, or interpreting graphs on local disease trends like malaria or 

cholera. Through such activities, learners develop mathematical skills in contexts that are both 

meaningful and socially important. For instance, students might collect and analyse data on their 

dietary habits or water sources, using statistical methods to draw conclusions about nutrition and 

hygiene. This reinforces key mathematical concepts such as percentages, ratios, averages, and data 

representation while simultaneously promoting health awareness. 

In the Nigerian classroom, the teacher serves as a facilitator, guiding students through discovery, 

reflection, and collaborative problem-solving rather than merely transmitting knowledge. By 

engaging in group discussions, inquiry-based tasks, and project work, learners construct their own 

understanding of mathematical concepts while connecting them to health issues that directly affect 

their families and communities. For example, pupils could investigate patterns of mosquito 

prevalence in their neighbourhoods and apply mathematical tools to interpret the data, linking 

arithmetic and statistics to public health awareness. 

This method not only strengthens comprehension of abstract mathematical ideas by grounding them 

in everyday Nigerian realities but also cultivates critical thinking and interdisciplinary learning. 

Constructivist strategies such as peer collaboration, hands-on experiments, and community-based 

projects ensure that students actively participate in their own learning. Ultimately, this approach 

empowers learners to build lasting knowledge through experiential, socially interactive, and 

contextually relevant activities while simultaneously improving both mathematical competence and 

health literacy. 

Experiential Learning Theory 

Experiential Learning Theory (ELT), developed by David Kolb in 1984, posits that learning is a 

cyclical process involving four key stages: concrete experience, reflective observation, abstract 

conceptualisation, and active experimentation (Kolb, 2014). According to Kolb, effective learning 
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occurs when individuals engage in experiences, reflect on them, form abstract concepts, and test these 

concepts in new situations (Kolb, 2014). This theory emphasises the importance of hands-on 

experiences and critical reflection in the learning process, distinguishing it from traditional rote 

learning methods. Kolb’s model suggests that learners have different preferences for these stages, 

leading to the identification of four distinct learning styles: diverging, assimilating, converging, and 

accommodating (Kolb & Kolb, 2017). These styles highlight individual differences in how people 

perceive and process experiences, making ELT a valuable framework for personalised education and 

professional development. 

ELT has been widely applied in various fields, including education, business, and healthcare, due to 

its emphasis on active engagement and real-world problem-solving. In higher education, experiential 

learning techniques such as internships, simulations, and service-learning projects have been shown 

to enhance student engagement and retention (Morris, 2020). Similarly, in organisational settings, 

training programs incorporating experiential methods improve employee adaptability and decision-

making skills. A key benefit of ELT is its ability to bridge the gap between theory and practice, 

allowing learners to apply abstract concepts in tangible ways. Research also indicates that experiential 

learning fosters critical thinking, creativity, and emotional intelligence, making it particularly 

effective in developing leadership competencies (Morris, 2020). Furthermore, ELT aligns with 

contemporary pedagogical approaches that prioritise student-centred and collaborative learning. 

Despite its widespread adoption, ELT has faced criticism regarding its universal applicability and the 

rigidity of its four-stage cycle. Some scholars argue that not all learning follows a linear or cyclical 

pattern, and cultural differences may influence how individuals engage with experiential learning 

(Kong, 2021). Additionally, the reliance on subjective reflection may lead to inconsistencies in 

learning outcomes. Recent advancements in digital learning technologies, however, have expanded 

the possibilities for experiential learning through virtual simulations and gamification (Wu, 2021). 

Despite these challenges, ELT remains a foundational theory in education and professional training, 

continually evolving to meet modern learning demands. 

The Experiential Learning Theory (ELT) emphasises a cyclical process of learning through concrete 

experiences, reflective observation, abstract conceptualisation, and active experimentation. In the 

Nigerian context, students can engage in hands-on, health-related mathematical tasks such as 

calculating calorie intake from common local foods like rice, beans, fufu, or suya; analysing physical 

activity data such as football training sessions or daily step counts; or interpreting child growth charts 
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used in local health centres. These activities serve as concrete experiences that make abstract 

mathematical concepts more tangible and relatable. 

Following these tasks, learners reflect on their experiences by discussing how mathematical 

principles apply to everyday health situations in Nigeria, such as budgeting for balanced meals, 

monitoring blood pressure readings, or tracking weight gain during pregnancy. This reflective 

observation deepens their understanding by connecting mathematics to real-life health challenges. 

Teachers then guide students in abstract conceptualisation by helping them generalise mathematical 

rules and health insights from these activities, linking them to broader educational goals and public 

health issues, such as malnutrition, obesity, or lifestyle-related diseases. 

Active experimentation takes place as students apply their knowledge to new health-based problems 

relevant to their environment, such as designing affordable meal plans, evaluating nutritional 

information on packaged foods, or developing simple fitness routines that fit local lifestyles. By 

aligning ELT’s four stages with health-integrated mathematics lessons, this approach not only 

improves mathematical proficiency but also enhances health literacy among Nigerian learners. It 

demonstrates how experiential learning can bridge disciplinary gaps, foster critical thinking, and 

prepare students to make informed, health-conscious decisions. Ultimately, the approach ensures 

learning is dynamic, relevant, and impactful, addressing diverse learning styles while equipping 

students with practical skills to tackle both academic and health-related challenges in the Nigerian 

setting. 

Strategies for Integrating Health Concepts into Mathematics Instruction 

1. Use of Real-World Health Data 

Incorporating authentic health data allows students to practice statistical skills in meaningful ways. 

Examples include: 

 Analysing trends in malaria or HIV infection rates using line graphs and percentage change. 

 Using national health budgets to understand proportions and pie chart construction. 

 Calculating mortality rates, birth rates, or BMI to reinforce algebraic thinking and data 

representation (Sibgatullin et al., 2022). 

2. Problem-Based Learning (PBL) 



Kontagora Journal of Mathematics(KJM), Volume 1, Issue 1, September 2025                   https://fuekjournals.org/index.php/KJM 

 
  

KJM 1(1), 2025 121 

 

Health contexts offer fertile ground for problem-based learning, where students tackle real-world 

health problems using mathematical tools. For instance, students might be tasked with designing a 

healthy meal plan within a caloric limit, requiring calculations involving addition, multiplication, and 

nutritional ratios (Mederer-Hengstl et al., 2024). 

3. Integration Through Project Work 

Collaborative projects that require both health and mathematical knowledge can be highly effective. 

Projects may include: 

 Investigating the cost-effectiveness of health interventions. 

 Monitoring physical activity and graphing changes in vital signs. 

 Conducting surveys on student health habits and analysing the data statistically (Peng et al., 

2023). 

4. Use of Technology and Digital Tools 

Digital tools such as spreadsheets, graphing calculators, and data visualisation software can be 

employed to manipulate and represent health data, promoting digital fluency alongside numeracy 

(Turchioe & Mangal, 2023). 

 

Educational Benefits of Integration 

1. Improved Engagement and Motivation 

Students are more likely to engage with mathematics when they perceive its relevance to their lives. 

Health topics, inherently personal and socially significant, provide motivational contexts that improve 

attention and participation (Akpalu et al., 2025). 

2. Enhanced Numeracy and Health Literacy 

Through integrated instruction, students develop dual literacy, both the ability to interpret and apply 

mathematical information and to make informed decisions about their health. This is increasingly 

critical in an age where public health crises, such as the COVID-19 pandemic, require informed 

citizenry (Papa et al., 2023). 

3. Development of Higher-Order Thinking 
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Analysing health statistics requires data interpretation, evaluation, and critical thinking, all of which 

are hallmarks of higher-order cognitive processing as outlined in Bloom's taxonomy (Thompson & 

Lake, 2023). 

 

Challenges in Implementation 

Despite its promise, integrating health concepts into mathematics teaching faces several barriers: 

 Curricular Constraints: Standardised curricula often separate subjects rigidly, making cross-

disciplinary teaching challenging. 

 Lack of Teacher Preparation: Many mathematics teachers may lack confidence or training in 

health-related content. 

 Assessment Limitations: Traditional assessments may not capture the interdisciplinary skills 

gained from integrated instruction. 

Recommendations 

1. Curriculum Revision: National curricula should encourage and include interdisciplinary 

modules where mathematics is taught through real-life contexts such as health. 

2. Teacher Professional Development: Training programs should be designed to equip educators 

with the skills to implement interdisciplinary lessons confidently and effectively. 

3. Collaborative Teaching: Schools should promote team-teaching approaches, where 

mathematics and health education teachers jointly plan and deliver integrated lessons. 

4. Flexible Assessment Models: Assessment frameworks must evolve to capture cross-

disciplinary competencies, including data literacy and problem-solving in context. 

Conclusion 

Integrating health concepts into mathematics instruction is not merely an academic exercise; it is a 

necessary innovation for equipping learners with the competencies to navigate the modern world. By 

bridging the gap between abstract numbers and real-world issues, educators can cultivate a generation 

that is both mathematically literate and health-conscious. This integration not only enhances student 

engagement and achievement in mathematics but also advances public health literacy—a dual 

imperative in today’s education systems. 
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