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Abstract—The advancement of digital technology has entered
the era of Society 5.0, a concept that places humans at the center
while utilizing technology to improve quality of life. In the field of
education, particularly mathematics, Society 5.0 presents both
opportunities and challenges. Mathematics education plays a
crucial role not only in teaching computational skills but also in
fostering critical, analytical, and adaptive thinking. However,
conventional teaching methods often fail to enhance students’
interest and engagement. This study employs a literature review
with a qualitative-descriptive approach, drawing data from
international journals, books, and research reports related to
Society 5.0, educational technology, and adaptive mathematics
learning. The findings reveal that the integration of technologies
such as Artificial Intelligence (Al), Learning Management
Systems (LMS), and digital mathematics applications enriches the
learning process by providing interactive, contextual, and
personalized experiences. These innovations not only improve
numerical and digital literacy but also strengthen critical thinking,
problem-solving abilities, and nurture a generation that is
humanistic and adaptive. Furthermore, social transformation
emerges through increased awareness of the importance of
mathematical literacy in everyday life. Recommended strategies
include technology-based curriculum development, teacher
training in digital tools, cross-institutional collaboration, and the
implementation of blended and adaptive learning systems.
Therefore, technology-based mathematics education significantly
contributes to building a competitive society that is prepared to
face global challenges in the era of big data and Society 5.0.
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. INTRODUCTION

The development of digital technology has entered a
new phase known as Society 5.0, a societal concept that
emphasizes the utilization of advanced technologies to
enhance human quality of life. While the era of Industry 4.0
primarily focused on industrial automation and digitalization,
Society 5.0 places greater emphasis on a human-centered
society by integrating technology into various aspects of life,
including education. This concept positions humans at the
core of technological transformation, where Atrtificial
Intelligence (Al), the Internet of Things (loT), and big data
are leveraged to address social challenges while
simultaneously promoting societal well-being.

In the context of education, mathematics plays a vital
role in preparing younger generations to face the complexity

of global issues. Mathematics does not only teach numerical
skills but also cultivates logical, analytical, critical, and
systematic thinking that is essential in real-life situations.
However, conventional approaches to mathematics
instruction often face challenges, particularly in terms of
students’ low interest, motivation, and engagement. The
abstract nature of mathematical content, combined with
traditional methods that emphasize rote memorization and
procedural practice, has become an obstacle to meaningful
learning.

The integration of digital technology into mathematics
education emerges as a strategic solution to these challenges.
The use of interactive applications, Learning Management
Systems (LMS), and mathematics software such as
GeoGebra or MATLAB can assist students in understanding
abstract concepts in a more visual and contextual manner.
With technological support, mathematics learning can shift
from a one-way process to one that is more interactive,
adaptive, and student-centered. This approach aligns with the
demands of the 21st century, which emphasize higher order
thinking skills (HOTS), digital literacy, collaboration, and
problem-solving abilities.

Beyond improving instructional quality, technology-
based mathematics education also contributes significantly to
social transformation. Learners engaged in adaptive learning
environments can develop numerical literacy, critical
thinking, and data-driven decision-making skills. These
competencies extend beyond the classroom into daily life,
such as financial management, statistical analysis, and
understanding  complex social phenomena.  Thus,
mathematics education serves as a crucial instrument for
building an inclusive, intelligent, and adaptive society in the
face of continuous change.

This scholarly article aims to explore innovative strategies
for technology-based mathematics learning to support social
transformation in the era of Society 5.0. The background
highlights the urgent need for new educational approaches that
go beyond cognitive mastery to encompass adaptability,
collaboration, and digital literacy. With the rapid development
of artificial intelligence, big data, and digital learning systems,
education must leverage technology to deliver mathematics
learning that is relevant, contextual, and meaningful. This is
essential not only for enabling learners to master theoretical
concepts but also to equip them with practical skills to solve
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real-world problems and prepare them for global challenges in
the Society 5.0 era.

Il. LITERATURE REVIEW

A. The Concept of Society 5.0

Society 5.0 is a vision of Japan’s future that has since been
adopted globally, where digital technologies such as Artificial
Intelligence (Al), the Internet of Things (10T), and big data are
utilized to create a balance between technological
advancement and human well-being. This concept emphasizes
the importance of collaboration between humans and
technology to address various social challenges, ranging from
health and the environment to education.
B. Mathematics Education and Technology

Modern mathematics education emphasizes higher order
thinking skills (HOTS), problem-solving, and collaboration.
Digital technologies, such as interactive applications, e-
learning platforms, and mathematics software, can enrich
students’ learning experiences and enhance their motivation.
Various studies have shown that students are more engaged
when mathematics learning is presented in visual formats,
simulations, or technology-based educational games.
C. Social Transformation through Education

Technology-based education not only improves the
quality of learning but also contributes to social
transformation. Through adaptive learning, students are able
to develop 21st-century skills, including creativity,
collaboration, and digital literacy. Education thus serves as a
medium for shaping a more inclusive, critical, and adaptable
society that is capable of keeping pace with rapid global
changes.

I1l. METHODOLOGY

This study employs a literature review method with a
qualitative-descriptive approach. Data were collected from
international journals, books, and research reports related to
Society 5.0, mathematics education, educational technology,
and adaptive learning. The analysis was conducted by
identifying key themes, classifying findings, and
synthesizing them into a conceptual framework.

This approach was chosen as it is suitable for exploring
various theoretical and practical perspectives on the role of
technology in mathematics education. In addition, a literature
review provides a comprehensive overview of research trends
and the implementation of learning innovations in diverse
contexts, thereby enabling the research findings to offer well-
rounded recommendations.

IV. RESULTS AND DISCUSSION
1. Integration of Technology in Mathematics Learning
The integration of technology in mathematics
learning in the era of Society 5.0 is a crucial step in
creating a more contextual, interactive, and relevant
learning process tailored to students’ needs. Technology
serves as a bridge between abstract concepts and real-
life applications. Several examples of technological
applications include:
a. Atrtificial Intelligence (Al): Al can be utilized to
personalize learning by recommending materials
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based on individual learning needs. Al-based
systems are capable of analyzing students’ learning
patterns, identifying weaknesses, and suggesting
appropriate learning strategies. For instance, Al-
based learning applications can provide adaptive
exercises that adjust the difficulty level according to
students’ abilities.

b. Learning Management Systems (LMS): Platforms

such as Moodle, Google Classroom, and Edmodo
support flexible, collaborative, and structured online
learning. LMS facilitates communication between
teachers and students, simplifies content delivery,
and enables real-time learning assessments.

c. Digital Mathematics Applications: Tools such as

GeoGebra, MATLAB, or Desmos are highly
effective in visualizing abstract mathematical
concepts such as functions, graphs, or geometric
transformations. These visualizations make it easier
for students to understand concepts and relate them
to real-world phenomena.

This technological integration fosters student-
centered learning, where students can explore,
experiment, and construct understanding independently.
Furthermore, it assists teachers in tracking student
progress, analyzing learning outcomes, and providing
timely and targeted feedback.

Impact on Social Transformation

The application of technology in mathematics
learning not only impacts academic achievement but
also contributes to broader social transformation. These
impacts include:

a. Improved numerical and digital literacy:
Communities familiar with technology-based
mathematics learning develop stronger abilities in
interpreting numbers, data, and digital information.
This is highly significant in the era of big data,
where everyday decision-making relies heavily on
data analysis.

b. Enhanced critical thinking and problem-solving
skills:  Through technology-based mathematics
learning, students are trained to analyze situations,
identify problems, and develop systematic solutions.
These skills are not only beneficial in classrooms but
also essential in addressing complex global
challenges.

c. Development of humanistic and adaptive
generations: Technology is not an ultimate goal but
a means to strengthen human values. With
technological integration, students are expected not
only to master digital skills but also to use
technology wisely for the benefit of society.

This social transformation is evident in the
growing public awareness of the importance of
mathematical literacy in daily life. Practical applications
can be seen in personal financial management, data-
driven business planning, and interpreting statistical
information circulating on social media. Thus,
technology-based mathematics learning plays a key role
in fostering a critical, adaptive, and competitive society.
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3. Innovative Strategies Toward Society 5.0
To realize the vision of Society 5.0 through
mathematics education, innovative strategies involving
multiple stakeholders are required, including:

a. Curriculum development based on technology:
Mathematics curricula should be designed to align
with 21st-century needs, emphasizing digital
literacy, the use of mathematical applications, and
the application of mathematical concepts in real-life
contexts.

b. Teacher training in interactive digital media:
Teachers are at the forefront of educational
transformation. Therefore, professional
development programs must be provided, focusing
on mastering educational technology, managing
LMS platforms, and utilizing digital mathematics
applications.

c. Collaboration among institutions: Partnerships
between schools, universities, technology industries,
and governments are essential to build an innovative
educational ecosystem. Such collaboration may
include providing digital infrastructure, conducting
joint research, and developing technology-based
learning content.

d. Implementation of blended learning and adaptive
learning systems: A combination of face-to-face and
online learning allows for more flexible learning
experiences, while adaptive learning systems offer
personalized instruction tailored to individual needs,
thereby improving learning outcomes.

These strategies should be implemented sustainably and
supported by government policies that promote educational
innovation. Furthermore, active participation from society is
vital to ensure that the transformation toward Society 5.0
proceeds optimally and inclusively.

V. CONCLUSION

Based on the findings of the literature review using a
qualitative-descriptive approach, it can be concluded that the
integration of technology in mathematics learning in the era
of Society 5.0 serves as a key strategy in creating a more
contextual, interactive, and adaptive learning process. The
utilization of technologies such as Artificial Intelligence (Al),
Learning Management Systems (LMS), and digital
mathematics applications supports student-centered learning,
simplifies the visualization of abstract concepts, and provides
personalized and relevant learning experiences tailored to the
needs of individual learners.
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Furthermore, the application of technology in
mathematics education not only enhances academic
achievement but also contributes positively to social
transformation. This is reflected in improved numerical and
digital literacy, strengthened critical thinking and problem-
solving skills, and the development of a generation that is
humanistic, adaptive, and capable of using technology
wisely. Thus, technology-based mathematics education plays
an essential role in building a competitive, critical, and
globally resilient society in the era of big data.

To realize the vision of Society 5.0, comprehensive and
innovative strategies are required, including technology-
oriented curriculum development, teacher training in the use
of interactive digital media, cross-institutional collaboration,
as well as the implementation of blended learning and
adaptive learning systems. These strategies must be carried
out sustainably with full support from governments,
educational institutions, industries, and communities to ensure
that the transformation of education toward Society 5.0
proceeds optimally, inclusively, and sustainably.
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