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EDITORIAL

Journal of Science Education and Research (JSER) is a peer-reviewed published
Bimonthly. It aimed at advancing knowledge and professionalism in all aspects of
educational research, including but not limited to innovations in science education,
educational technology, guidance and counselling psychology, childhood studies and
early years, curriculum studies, evaluation, vocational training, planning, policy,
pedagogy, human kinetics, health education and so on. JSER publish different types of
research outputs including monographs, field articles, brief notes, comments on

published articles and book reviews.

We are grateful to the contributors and hope that our readers will enjoy reading these

contributions.

Prof. Patrick C. Ighojinwaekwu
Editor-in-Chief



JOURNAL OF SCIENCE EDUCATION AND RESEARCH (JSER)
VOL.4, AUGUST - SEPTEMBER; 2025

TABLE OF CONTENTS

Influence of Farmers Socio-Economic Variables on Adoption of Improved
Cassava Varieties in Anambra State

Obiora Charles Chukwuma (Ph.D), Uchegbu Festus Udoka, Ohanu
Victor Chibueze

Effect of Jigsaw Cooperative Learning Strategy on Mathematics Achievement
of Secondary School Students

Otumegwu Tina Uchenna, (PhD), Ogoke Chinemeze James, Uguru Ndubuisi
Okon, Achugamonu, Pius, C. , Anyanwu Anthony

Undergraduate Students’ Perception of the Influence of Team Teaching on

their Interest in Biology Courses in Anambra State
Nzeakor Onyinyechukwu Jennifer

Psychological Impact of Pregnancy on Health Status of Secondary Schools
Female Teenagers in Calabar, Calabar, Nigeria
Emmanuel Ahueansebhor, Egaga Musa Moses

Innovative Curriculum for Self-Reliance through Entrepernurial Skills in
The 21% Century: A Panacea for Functional Biology Education in Taraba State
Umoru, Susan Ene (Ph.D), Edache-Abah, Odachi.Felicia (Ph.D)

The Role of Al in Advancing Mathematics Education in Nigeria’s 21st
Century Learning Environment
Omokaro Blessing, Babundo Philip Ekene

12

26

41

53

63



JOURNAL OF SCIENCE EDUCATION AND RESEARCH (JSER)
VOL.4, AUGUST - SEPTEMBER; 2025

THE ROLE OF Al IN ADVANCING MATHEMATICS EDUCATION IN
NIGERIA’S 21ST CENTURY LEARNING ENVIRONMENT

'Omokaro Blessing, 2Babundo Philip Ekene
tomobless293@gmail.com, ?philipekenel@yahoo.com
L 2Department of Mathematics Education
Federal College of Education (Technical), Asaba, Delta State.

Abstract

Artificial Intelligence (Al) is increasingly becoming a vital component of modern
teaching practices, playing a key role in enhancing student engagement, improving
problem-solving abilities, applying mathematical concepts to real-life situations, and
addressing educational inequalities. The incorporation of Al into mathematics
education offers a transformative approach to improving learning outcomes,
customizing instruction to individual student needs, and refining teaching processes.
For Al-driven technologies to be effective, they must be scalable not only
technologically but also in terms of their impact across varied educational
environments and diverse student groups. This paper examines the role of Al in shaping
mathematics education in Nigeria, highlighting its potential to support the country's
growth in science and technology. By analyzing existing trends, barriers, and emerging
opportunities, it becomes evident that a well-planned integration of Al can
revolutionize the educational landscape and prepare Nigerian students with the
essential skills for thriving in the 21st century.

Keywords: Artificial Intelligence (Al), Mathematics Education, Student Engagement
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Introduction

In an era defined by rapid technological advancement, the fusion of artificial
intelligence (Al) and education is revolutionizing teaching and learning practices
across various disciplines (Adebowale, 2019). In the Nigerian context, this fusion—
particularly within mathematics education—is increasingly seen as a pivotal step
toward national progress in science and technology (Okeke, 2021). As the demands of
the modern workforce continue to evolve, educators in Nigeria are making concerted
efforts to prepare students with the necessary skills to excel in a technology-centric
world, where mathematics serves as a foundational element for innovation and
scientific advancement (Chukwuemeka, Onyema, & Ndife, 2020).

Acrtificial intelligence refers to the creation of computer systems or algorithms that can
perform tasks traditionally associated with human intelligence. These systems aim to
replicate cognitive functions such as learning, adapting, problem-solving, decision-
making, and understanding natural language—hallmarks of human intellect
(Ndubueze, Odiboh, Nwosu & Olabanjo, 2019). By developing Al technologies
capable of emulating these processes, researchers and advocates in science,
technology, engineering, and mathematics (STEM) fields aim to design machines that
can assist, enhance, or potentially exceed human performance across a variety of fields.

Mathematics education involves teaching and learning mathematical principles,
concepts, and skills from early education through adulthood. It not only focuses on
knowledge acquisition but also fosters mathematical reasoning, problem-solving, and
critical thinking abilities (Njoku, 2019). True mathematical literacy goes beyond rote
calculation and memorization; it involves quantitative reasoning, data interpretation,
and the effective communication of mathematical ideas. Such literacy empowers
learners to confront real-world problems and make informed decisions in their daily
lives.

In the 21st century, mathematics education in Nigeria is undergoing significant
transformation, spurred by technological innovation and evolving teaching methods.
The integration of digital tools, including Al and interactive multimedia resources, is
creating new opportunities for educators to enhance instructional practices (Eze, 2018).
These technologies enable personalized learning experiences, collaborative
engagement, and immediate feedback, all of which align with the demands of a rapidly
shifting global environment. Furthermore, mathematics education now emphasizes
21st-century competencies such as creativity, critical thinking, and digital fluency,
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ensuring that students are better equipped for current and future challenges. In this
light, Nigerian mathematics education is increasingly adapting to the needs of a
globalized and technology-driven society.

This shift is of immense importance. The incorporation of Al into Nigeria's educational
landscape has the potential to accelerate the country's journey toward technological and
scientific self-reliance. Nevertheless, several challenges remain, including concerns
over data privacy, unequal access to technology, and the need for significant
investment in digital infrastructure (lbrahim, 2017). Effective integration of Al also
requires comprehensive training for educators to use these tools effectively in the
classroom. This paper examines how Al is influencing mathematics education in
Nigeria, emphasizing the opportunities and challenges involved. It argues that with
deliberate and strategic implementation, Al can transform the educational system,
equipping Nigerian students with the skills necessary to thrive in the 21st century.

Statement of the Problem

Mathematics remains a core subject in Nigeria’s educational system, serving as the
foundation for science, technology, engineering and innovation. However, despite
numerous curriculum reforms and teacher training initiatives, students’ performance in
mathematics at the basic and secondary school levels remains persistently low. This is
testified from Chief Examiners Reports of WAEC and NECO from 2020 — 2024 which
reveals high failure rates in mathematics to compare to other subjects. The report
analysis outlined the persistence areas of weakness of candidates in the subject. The
areas are; translating word problems into mathematical statements, solving probability
problems, simultaneous equations with indices and mensuration. Poor handling of
questions involving geometry of plane shapes and mensuration. Students
demonstrating poor problem-solving skills, limited conceptual understanding and low
interest in the mathematics.

However, the listed areas of weakness of candidates, could be attributed to several
factors. Such factors was highlighted by Chief Examiners Reports of WAEC and
NECO from 2020 — 2024. The factors are; inadequate instructional resources, teacher-
centred pedagogies, large class sizes and limited access to personalized learning
support.
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This problem raises critical questions about how Al could be effectively harnessed to
transform mathematics teaching and learning in Nigeria’s 21st-century educational
landscape.

Purpose of the Study
The main purpose of this study is to examine the role of Artificial Intelligence (Al) in
advancing mathematics education within Nigeria’s 21st-century learning environment.

Overview of Artificial Intelligence

Artificial Intelligence (Al) represents a rapidly evolving branch of computer science
dedicated to developing systems that can perform functions typically associated with
human intelligence. These include problem-solving, understanding language, and
making decisions—tasks that require cognitive reasoning similar to that of humans
(Russell & Norvig, 2021). The advancement of Al technologies has significantly
influenced various sectors such as healthcare, finance, transportation, and, notably,
education. In recent times, Al has emerged as a transformative force in education,
offering innovative tools to enrich teaching and learning processes.

Al-powered educational systems support personalized learning by providing adaptive
feedback and real-time analytics that align with each student’s unique learning style
and pace (Holstein & McLaren, 2019). For instance, intelligent tutoring systems utilize
Al algorithms to deliver tailored instruction, allowing learners to engage with difficult
concepts more effectively and progress at their own speed (VanLehn, 2019).

Beyond personalization, Al tools also enable the creation of immersive and interactive
learning environments using technologies like virtual reality (VR) and augmented
reality (AR). These tools make abstract topics in mathematics and science more
accessible through visualizations and simulations that promote deeper understanding
(Merchant, Goetz, Cifuentes, Keeney-Kennicutt, & Davis, 2014). Moreover, natural
language processing (NLP) enhances Al-based chatbots and virtual assistants, enabling
them to hold meaningful dialogues with students, answer queries, and provide
academic support (Sutherland, Baddeley, & Parkin, 2019).

Despite these advantages, the implementation of Al in education also raises important
challenges and ethical concerns. The collection and use of student data introduce
significant privacy issues, highlighting the need for robust data protection strategies
(OECD, 2019). Additionally, there is the risk of algorithmic bias, where Al systems
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might unintentionally reinforce existing disparities in educational access or outcomes
(Diakopoulos & Friedler, 2019).

Therefore, Al has the potential to transform the educational landscape by enabling
personalized learning, offering adaptive support, and fostering engaging, immersive
experiences. However, for these benefits to be realized equitably, it is crucial to address
concerns around data privacy, algorithmic fairness, and ethical implementation.

The Role of Artificial Intelligence in Mathematics Education

The incorporation of Artificial Intelligence (Al) into mathematics education is
transforming the way students learn and interact with mathematical content. Al has the
capacity to address diverse learner needs, streamline instructional delivery, and
enhance overall academic outcomes. This section outlines the key roles Al plays in
mathematics education, with a focus on enriching the learning process, enabling
tailored instruction, and employing intelligent tutoring technologies.

1. Improving the Learning Experience: Al enhances mathematics instruction by
offering interactive, innovative tools that simplify complex mathematical concepts.
Al-driven visualizations and simulations present abstract theories in engaging and
understandable ways, fostering deeper comprehension. For example, dynamic
representations allow students to manipulate variables and observe mathematical
behaviors in real time. Furthermore, Al-supported game-based learning transforms
routine exercises into engaging, enjoyable challenges, encouraging greater
participation and reinforcing learning through repeated practice.

2. Personalized Learning Paths: Personalization is among the most powerful
applications of Al in education. By analyzing individual learning behaviors—such as
response patterns, speed, and common errors—Al systems adapt instructional
content to each student's strengths and weaknesses. For instance, a student struggling
with geometry but excelling in algebra may receive more targeted geometry practice
while advancing through algebra content at an accelerated pace. This personalized
approach helps close learning gaps and promotes equity in classrooms with varied
learner profiles.

3. Intelligent Tutoring Systems (ITS): Al-powered Intelligent Tutoring Systems
simulate one-on-one tutoring by delivering real-time, personalized feedback and
instructional support. These systems identify misconceptions as they arise, offer
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tailored hints, and walk students through problems in a way that aligns with their
preferred learning style. Whether through visual aids, additional practice questions,
or step-by-step guidance, ITS platforms support student learning without constant
teacher oversight. Some systems also integrate motivational cues and emotional
support, helping students overcome anxiety and remain engaged with challenging
mathematical content.

4. Increasing Engagement and Motivation: Game-based learning platforms powered
by Al inject excitement into mathematics education. These tools transform
conventional exercises into interactive challenges that capture student interest and
sustain motivation. Such platforms are designed to make learning enjoyable, thereby
increasing both engagement levels and retention rates. The result is a more vibrant
and effective learning environment that encourages students to actively participate in
their mathematical development.

5. ldentifying and Addressing Misconceptions: Al systems play a crucial role in
diagnosing and correcting student misunderstandings in real time. By continuously
monitoring student input, Al can swiftly pinpoint errors and deliver appropriate
scaffolding—such as hints or explanations—tailored to each learner's needs. This
immediate feedback loop facilitates more effective learning, helping students build a
stronger conceptual foundation and avoid persistent misconceptions.

6. Preparing Students for the Future: Incorporating Al into mathematics education
equips learners with vital digital competencies needed in the 21st-century workforce.
Exposure to Al tools fosters adaptability, critical thinking, and problem-solving
skills—essential qualities for academic and professional success in a tech-driven
world. As digital fluency becomes increasingly important, Al serves not only as a
teaching tool but also as a platform for developing future-ready learners. The
integration of Al into mathematics education holds the potential to revolutionize
teaching and learning practices. Through personalized instruction, intelligent
feedback, and immersive digital environments, Al fosters improved understanding,
heightened engagement, and stronger student outcomes. As technology continues to
evolve, its thoughtful implementation in education promises to make learning more
inclusive, responsive, and aligned with the demands of a rapidly changing world.
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Benefits of Artificial Intelligence in Mathematics Education

The integration of Artificial Intelligence (Al) into mathematics education presents
numerous transformative benefits that enhance the quality, relevance, and inclusivity
of learning. As educational technology evolves, Al has emerged as a pivotal tool in
modern pedagogical approaches—significantly influencing student engagement,
critical thinking, contextual understanding, and equitable access to quality instruction.

1. Increased Student Engagement: Al-powered platforms have redefined student
engagement by making learning experiences more interactive, immersive, and
student-centered. Through gamification, virtual simulations, and adaptive
interfaces, students are more actively involved in mathematical tasks. These tools
personalize the learning journey, adapting content to individual learners’ pace,
preferences, and proficiency levels. Such interactivity reduces monotony and fosters
sustained interest, allowing students to immerse themselves in mathematical
reasoning with increased motivation and focus.

2. Strengthened Problem-Solving Abilities: Al significantly enhances students’
problem-solving skills by offering customized support during the learning process.
Intelligent Tutoring Systems (ITS), for example, use real-time data to diagnose
student errors and provide instant, constructive feedback. These systems guide
learners through step-by-step strategies, reinforcing logical reasoning and critical
thinking. Moreover, by introducing multifaceted, real-world challenges, Al
encourages students to synthesize knowledge from various domains—cultivating
deeper cognitive skills and adaptive problem-solving capabilities.

3. Application of Mathematical Concepts to Real Life: One of AI’s most
compelling benefits in mathematics education is its capacity to contextualize
abstract concepts through realistic simulations. Al enables students to explore
mathematical applications in diverse fields such as finance, science, technology, and
engineering. For instance, students might use Al-driven simulations to manage
budgets, model architectural structures, or interpret scientific data—bridging the gap
between theory and practice. This real-world relevance fosters deeper
comprehension and highlights the practical utility of mathematics in everyday life.

4. Bridging Educational Disparities: Al plays a crucial role in promoting educational
equity by offering consistent, high-quality instruction across diverse socio-
economic and geographic contexts. In underserved regions with limited access to
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skilled educators or resources, Al tools provide standardized content and intelligent
tutoring that would otherwise be inaccessible. Through online platforms and mobile
technologies, Al delivers scalable, cost-effective educational support, thus
mitigating disparities in learning opportunities and ensuring inclusive access for all
students.

5. Holistic and Transformative Impact: The integration of Al in mathematics
education brings about a comprehensive transformation in both instructional
delivery and student outcomes. With features such as adaptive learning, real-time
diagnostics, and personalized interventions, Al fosters a more efficient, inclusive,
and engaging educational ecosystem. It supports teachers by augmenting
instructional capacity and empowers students by tailoring learning to their
individual needs. AI’s integration into mathematics education is not merely an
enhancement—it's a paradigm shift. It redefines how mathematics is taught,
understood, and applied, offering learners a more dynamic, personalized, and
equitable learning experience. As Al technology continues to evolve, its role in
education is poised to grow, further unlocking innovative ways to develop
mathematical competence and prepare students for future academic and professional
challenges in a technology-driven world.

Challenges in Artificial Intelligence in Mathematics Education

While the integration of Artificial Intelligence (Al) into mathematics education offers
substantial potential for improving instructional quality and student outcomes, it is
accompanied by a range of critical challenges. These challenges—spanning ethical
concerns, teacher preparedness, infrastructural limitations, and curricular alignment—
must be systematically addressed to ensure the equitable and effective implementation
of Al technologies in educational settings.

1. Ethical and Data Privacy Concerns: One of the foremost challenges in Al
integration relates to the ethical use of data. Al systems typically rely on vast
quantities of personal and academic data to deliver personalized learning
experiences. In the Nigerian context, compliance with frameworks such as the
Nigeria Data Protection Regulation (NDPR), implemented by the National
Information Technology Development Agency (NITDA), is essential. The NDPR
mandates transparency, data minimization, and secure processing of personal
information. Furthermore, oversight bodies like the National Universities
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Commission (NUC) may issue guidelines to enforce the ethical deployment of Al
in educational contexts. Institutions are thus required to establish robust data
governance protocols, including technical safeguards, staff training, and student
awareness programs, to uphold data security and protect learner privacy.

2. Teacher Training and Professional Support: Effective use of Al in classrooms
depends heavily on educators' readiness to adopt and integrate these technologies
into their teaching practice. Teachers need training that spans both technical
operations and pedagogical applications of Al. Professional development initiatives
must focus on helping educators interpret Al-generated insights, personalize
instruction based on learning analytics, and adapt Al tools to various classroom
scenarios (Molnar, 2019). Moreover, as Al technologies continue to evolve, ongoing
training and institutional support are essential to ensure that educators remain
competent and confident in utilizing these tools.

3. Technological Infrastructure and Resource Disparities: Implementing Al-based
learning environments demands substantial technological infrastructure—including
access to reliable internet, up-to-date hardware, compatible software, and secure
data systems. Many schools, particularly those in rural or under-resourced regions,
lack these prerequisites (Pruett & Kelly, 2021). Bridging this digital divide requires
coordinated investment from educational authorities and policymakers to upgrade
school infrastructure and ensure equitable access to Al technologies across
institutions. Without such support, the benefits of Al risk being limited to well-
resourced schools, further widening existing educational inequalities.

4. Scalability of Al Solutions: Al tools that perform effectively in pilot or controlled
environments may face significant scalability challenges. Expanding Al solutions to
serve diverse student populations, multiple classrooms, or entire school districts
without compromising performance or increasing cost is complex (Blikstein &
Wilensky, 2018). Scalability also requires addressing local language, curriculum
variations, and infrastructure disparities, which may necessitate tool customization
and iterative development.

5. Integration with Existing Curricula: For Al tools to be genuinely effective in
mathematics education, they must align with current curricula and pedagogical
frameworks. Tools that function independently of existing instructional approaches
risk redundancy or underutilization. Instead, Al applications must be designed to
complement and enhance traditional teaching methodologies, offering flexibility to
accommodate different teaching styles and educational standards (Basu et al., 2020).
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Curriculum developers, education authorities, and Al developers must collaborate
closely to ensure such alignment.

6. Monitoring and Evaluation Frameworks: Robust monitoring and evaluation
mechanisms are crucial to assess the impact of Al integration on educational
outcomes. This involves developing data-driven feedback systems that track student
progress, instructional effectiveness, and overall system performance. As Al
transforms pedagogical dynamics, traditional metrics may no longer be adequate.
Educational researchers must work alongside Al specialists to develop new
evaluation parameters that accurately reflect success in an Al-enhanced learning
environment.

7. Continuous Professional Development and Ethical Awareness: Beyond initial
training, educators require ongoing professional development that keeps pace with
the rapid evolution of Al tools. This includes both technical skills and ethical
training to ensure responsible use of Al in classrooms. Teachers must be equipped
to navigate challenges such as algorithmic bias, data ethics, and maintaining student-
centered practices in technology-enhanced settings. Building this awareness ensures
that Al serves as a supportive tool rather than an intrusive presence in the learning
process. The incorporation of Al into mathematics education, while promising,
entails complex challenges that span ethical, pedagogical, technological, and
administrative domains. Addressing these issues demands a comprehensive strategy
involving teacher training, policy reform, infrastructure development, and ethical
governance. By proactively confronting these barriers, stakeholders can unlock the
full potential of Al to transform mathematics education into a more personalized,
equitable, and effective learning experience.

Conclusion

The successful integration of Artificial Intelligence (Al) into mathematics education
necessitates  strategic  foresight, comprehensive planning, and thoughtful
implementation. It requires more than the adoption of new technologies—it demands
the establishment of clear ethical standards, robust data protection policies, and
meaningful collaboration among stakeholders. Enhancing teacher training, improving
infrastructure, and embedding Al tools within existing curricular frameworks are
fundamental to ensuring that Al complements rather than displaces the human
dimension of teaching and learning.
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When implemented responsibly, Al has the potential to significantly enrich educational
practices—fostering personalized learning, improving engagement, and expanding
access to quality instruction. To fully realize these benefits, institutions must prioritize
inclusivity, transparency, and adaptability in their Al strategies. Ultimately, a
thoughtful approach to Al integration will not only improve educational outcomes but
also prepare students to thrive in an increasingly digital and data-driven world, while
upholding the core values of equity, quality, and human-centered learning.

Recommendations

The study recommends;

1.

Establish Robust Data Protection Frameworks: Educational institutions must
implement strong data governance systems that ensure the secure collection, storage,
and processing of student data. These frameworks should align with both local
legislation—such as Nigeria’s NDPR—and international standards like the GDPR
to safeguard privacy and uphold data integrity.

. Implement Ethical Guidelines for Al Use in Education: Clear ethical standards

should be established to govern Al usage. These should emphasize informed
consent, algorithmic transparency, data minimization, and the right of students and
guardians to opt out, thereby respecting privacy and promoting trust in Al systems.

. Invest in Continuous Professional Development for Educators: Institutions

should allocate resources for ongoing professional development that not only builds
technical competence in using Al tools but also cultivates an understanding of the
pedagogical and ethical implications of Al in the classroom.

. Promote Collaborative Professional Communities: Creating networks or

communities of practice among educators can facilitate the exchange of insights,
teaching strategies, and experiences. These collaborations can significantly enhance
collective capacity for using Al effectively in diverse educational settings.

. Upgrade and Standardize Technological Infrastructure: Equitable Al adoption

requires reliable infrastructure, including hardware, software, and internet
connectivity. Standardizing Al platforms and tools across institutions can simplify
training and reduce the complexity and cost of maintenance and data management.

. Ensure Seamless Integration with Existing Curricula: Al tools should be

designed and implemented in ways that align with and enhance current curricular
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goals. Rather than disrupting established teaching practices, Al should be employed
to support and extend educators’ instructional capabilities.
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