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Abstract

Integration of digital technologies assists the learning of Mathematics in the 21st century. The paper
explored the utilization of digital technologies in enhancing the teaching and learning of Mathematics in
Nigeria. A comprehensive review of existing literature revealed that digital technologies have the potential
to improve students’ engagement, motivation, and achievement in Mathematics. The article also discussed
that digital technologies can facilitate personalized learning, collaborative learning, and inclusive learning
practices. Also highlighted by the paper are challenges and limitations obstructing the integration of digital
technologies in teaching and learning of Mathematics, which included issues such as access, equity, and
teacher professional development. It was suggested among others that, Ministry of Education should
develop policies and guidelines for integrating digital technologies into Mathematics Education, ensuring
equity and inclusivity, and Mathematics Educators should be encouraged to incorporate digital technologies
into teaching activities, providing students with interactive and engaging learning experiences.
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Introduction

Mathematics is a fundamental component of science education, providing students with essential skills and
knowledge to succeed in an increasingly complex and technological world. It plays a pivotal role in
fostering critical skills such as problem-solving, logical reasoning, and analytical thinking (United Nations
Educational, Scientific and Cultural Organization [UNESCQO], 2017). These skills are essential for
navigating complex challenges and driving innovation and development in various sectors, including
science, technology, engineering, and finance (Agbata et al.,, 2024). According to Adegoke &
Mukhopadhyay (2019), Mathematics can empower individuals and communities by providing them with the
tools and knowledge to make informed decisions and improve their quality of life.

However, traditional teaching methods often struggle to engage students and promote deep understanding of
Mathematical concepts (Darling-Hammond et al., 2020). Schoenfeld (2018) argues that traditional teaching
methods often focus on procedural fluency rather than conceptual understanding and problem-solving skills.
The Organization for Economic Cooperation and Development [OECD] (2020)’s report highlights the
importance of innovative teaching methods in promoting students’ achievement and engagement in
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Mathematics. Hence, the need to explore the role of digital technologies in transforming Mathematicsin the
21st-century.

The rapid advancement of digital technologies has transformed various aspects of our lives including
education (Collins & Halverson, 2009; Zhao, 2009; Means etal, 2010 and Kearns, 2012). The integration of
digital technologies in Mathematicshas the potential to transform the way Mathematical concepts are taught,
learned, and applied. National Council of Teachers of Mathematics [NCTM], 2014).

Digital technologies refer to a wide range of devices which combine the traditional elements of hardware
(processing, memory, input, display, communication, peripherals) and software (operating system and
application programs) to perform a wide range of tasks. They include technical applications, communication
applications, consumer applications and educational applications (Joint Mathematical Council of the United
Kingdom [JMC], 2011).

Some digital technologies that can improve Mathematicsaccording to Paubel and Thimoteo (2025) include
the following:

1. Interactive Simulations such as:
GeoGebra: an interactive mathematics software that allows students to explore Mathematical
concepts and relationships.
Desmos: a graphing calculator that enables students to visualize and interact with Mathematical
functions.

2. Online Resources
Khan Academy: a free online platform that provides video lessons, practice exercises, and quizzes
for various math topics.
Mathway: an online problem-solving tool that helps students solve math problems step-by-step.

3. Educational Software
Math software like MATLAB, Mathematica, or Maple that enables students to perform
Mathematical computations, visualize data, and model real-world problems.
Educational games like Math Blaster or Math Games that make learning mathematics fun and
engaging.

4. Mobile Apps
Photomath: a mobile app that uses camera technology to scan and solve math problems.
Math Tricks: a mobile app that provides math shortcuts, tricks, and puzzles to improve problem-
solving skills.

5. Online Learning Platforms:
Learning management systems (LMS) like Canvas, Blackboard, or Moodle that enable teachers to
create and manage online mathematics courses.

6. Online mathematics communities like Math Stack Exchange or Reddit's r/learnmath that provide a
platform for students to ask questions, share knowledge, and collaborate.

7. Digital Tools for Assessment

8. Online quizzes and assessments that enable teachers to track student progress and identify areas for
improvement.

9. Digital portfolios that allow students to showcase their mathematics work and reflect on their
learning.

These technologies can enhance student engagement, improve understanding, and increase accessibility to
Mathematics Education. However, the effective integration of digital technologies in Mathematicsrequires
careful consideration of various factors, including teacher training, infrastructure, and curriculum design.
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Functions of Digital Technologies

1.

Personalized Learning: digital tools enable students to learn at their own pace, focusing on areas
where they need improvement (Kearns, 2020). Interactive tools like GeoGebra and Desmos help
students visualize complex mathematical concepts, making them easier to grasp and retain (Hoyles &
Lagrange, 2018).

Increased Student Engagement and Motivation: educational games, quizzes, and interactive
activities make learning mathematics more enjoyable and stimulating (OECD, 2022). Technology
also helps students see the practical relevance of mathematics, preparing them for future careers
(NCTM, 2020).

Facilitation of Collaboration and Problem-Solving: online platforms and digital tools support
group work, peer-to-peer learning, and communication among students, fostering teamwork and
problem-solving skills (Means et al., 2020).

Immediate Feedback and Assessment: digital tools provide instant feedback, allowing teachers to
track student progress and identify areas for improvement (Darling-Hammond et al., 2022).

Access to a Vast Array of Educational Resources: digital technologies offer online textbooks,
video tutorials, and educational apps, making learning more accessible and convenient.

In Nigeria, specifically, digital technologies have the potential to bridge the gap in Mathematics Education.
Examples of successful digital technology integration in Nigerian schools include virtual math labs, online
homework platforms, interactive mathematics games, and mathematics apps (Adeyinka et al., 2022). These
digital tools can enhance students’ engagement, motivation, and understanding of Mathematical concepts.
By leveraging these technologies, educators can create a more engaging, effective, and inclusive
Mathematicssystem. As noted by the Organisation for Economic Co-operation and Development (OECD),
digital technologies can enhance teaching and learning, and improve student outcomes (OECD, 2022). With
the right infrastructure and support, digital technologies can improve the teaching of Mathematics in
Nigeria, preparing students for success in an increasingly complex and technological world.

Challenges Militating against Integration of Digital Technologies in Mathematicsin Nigeria

The following are some critical challenges that hinder the smooth integration of digital technologies
in Nigeria. Addressing these challenges will require a coordinated effort from policymakers,
educators, and stakeholders to ensure that digital technologies are effectively integrated into
Mathematicsin the country. By working together, we can harness the potentials of digital
technologies to improve students' outcomes and enhance the quality of Mathematicsin the nation.

Many schools in Nigeria lack reliable internet access, making it difficult to utilize online resources
and digital tools (Adeyinka et al., 2022). Additionally, many schools lack the necessary digital
infrastructure, such as computers, tablets, or smartphones, to support digital learning (Oyewole,
2020).

Another challenge is teacher training and support. Many teachers in Nigeria lack the necessary
training and support to effectively integrate digital technologies into their teaching practices
(Kpolovie & Emeke, 2020). Teachers often lack access to technical support, making it difficult to
troubleshoot issues and maintain digital equipment (Aduwa-Ogiegbaen & lyamu, 2020).

The digital divide is another significant challenge. The digital divide between urban and rural areas,
as well as between socio-economic groups, can exacerbate existing inequalities in access to quality
Mathematics(Jegede, 2022). Moreover, some digital technologies lack features that support students
with disabilities (Olusegun & Adebayo, 2022).
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4. Curriculum alignment and assessment are also a challenge. Digital technologies may not be aligned
with the existing curriculum, making it challenging to integrate them into teaching practices (NCTM,
2020). However, digital technologies may require new assessment and evaluation methods, which
can be time-consuming and challenging to implement (Darling-Hammond et al., 2022).

5. Limited funding and resource constraints are also a major challenge. Implementing digital
technologies in Mathematicsrequires significant funding, which may not be available in many
Nigerian schools (Adeyinka et al., 2022). Additionally, schools may lack the necessary resources
such as digital content, software, and hardware, to support digital learning (Oyewole, 2020).

6. Cultural and social factors also hinder the adoption of digital technologies in Mathematics Education.
Some educators and parents may have negative attitudes towards technology, which may impact its
adoption (Kpolovie & Emeke, 2020). And, socio-economic factors, such as poverty and lack of
access to technology outside of school, can also impact students' ability to benefit from digital
technologies (Jegede, 2022).

The Role of Stakeholders in Transforming Mathematics in Nigeria through Digital Technologies in
the 21%-century

Integration of digital technologies in the teaching of Mathematics in Nigeria requires a collaborative effort
from various stakeholders. The key stakeholders and what their roles should be are as highlighted below.

i.  Federal Ministry of Education: it oversees curriculum development, sets guidelines, and ensures
alignment with national educational goals.
i. Mathematics Educators: they provide expertise and guidance on content and instructional strategies,
incorporating best practices and innovative teaching methods.
iii.  Curriculum Developers: they design and structure the mathematics curriculum, collaborating with
educators to create a comprehensive framework.
iv.  Teachers: they implement the curriculum, provide feedback on its effectiveness, and adapt teaching
methods to suit student needs.
v.  Students: they offer valuable insights into their learning experiences, shaping the curriculum to make
it more engaging and relevant.
vi.  Parents: they support their children's Mathematical programs, provide feedback on the curriculum,
and collaborate with educators to ensure academic success.
vii.  Government: it influences Mathematics through policies, shapes curricula, teacher training, and
resource allocation.
vii.  Tech Companies: they partner with government and schools to provide necessary resources and
infrastructure for technology integration.

Conclusion

In conclusion, the integration of digital technologies in Mathematics in Nigeria has the potential to
revolutionize the way students learn and interact with Mathematical concepts. While there are challenges to
be addressed, such as infrastructure limitations and inadequate training, the benefits of digital technologies
in enhancing student engagement, personalizing learning, and increasing access to resources are undeniable.
By embracing digital technologies and addressing the challenges, Nigeria can create a Mathematicssystem
that is more engaging, effective, and inclusive, preparing students for success in an increasingly complex
and technological world.

Suggestions
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I.  Ministry of Education should develop policies and guidelines for integrating digital technologies
into Mathematics Education, ensuring equity and inclusivity.

ii.  Mathematics Educators should be encouraged to incorporate digital technologies into teaching
practices, providing students with interactive and engaging learning experiences.

iii.  Teachers should be trained and supported to effectively integrate digital technologies into their
teaching practices.

iv.  Government should allocate resources and funding, and ensure reliable internet access,
computers, and digital tools in schools to support the integration of digital technologies in
Mathematics Education.

v. Tech Companies should collaborate with government and schools to provide necessary
infrastructure and resources for technology integration.
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