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Mathematics is not just the science of
numbers and symbols, but it is a thinking

structure that allows humans to
understand the patterns, relationships,
and logic hidden behind various
phenomena. For a long time,
mathematics has been recognized as the
primary foundation for science and
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technology, as well as an effective tool in
everyday decision-making. Therefore,
mastery of mathematics is an important
indicator for the progress of a nation's
education. However, the facts on the
ground show that learning mathematics
is often seen as rigid, scary, and boring
by most students. Kekaku Mathematics is



mailto:dahliakumalasari953@gmail.com.1
mailto:adeksafitri@uinsyahada.ac.id.2
https://journal.maalahliyah.sch.id/index.php/jpg

not just the science of numbers and
symbols, but it is a thinking structure
that allows humans to understand the
patterns, relationships, and logic hidden
behind various phenomena. For a long
time, mathematics has been recognized
as the primary foundation for science
and technology, as well as an effective
tool in everyday decision-making.
Therefore, mastery of mathematics is an
important indicator for the progress of a
nation's education. However, the facts on
the ground that learning
mathematics is often seen as rigid, scary,
and boring by most students. The rigidity
of conventional learning approaches that
emphasize memorization of mechanical
formulas and procedures is considered
one of the main causes of students' low
interest and learning achievement in this
area.
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important indicator for the progress of a
nation's education. However, the facts on
the ground that learning
mathematics is often seen as rigid, scary,
and boring by most students. The rigidity
of conventional learning approaches that
emphasize memorization of mechanical
formulas and procedures is considered
one of the main causes of students' low
interest and learning achievement in this
area.
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Meanwhile, the learning paradigm
in the 21st century demands the
integration of academic skills and life
skills. Students need to be equipped with
high-order thinking skills, the ability to
solve complex problems, and the ability
to collaborate and adapt in a changing
environment. Mathematics education, if

designed innovatively, has  great
potential to become a means of
developing these competencies.

Therefore, the main task of today's
educators is no longer just to deliver
content, but to guide students to learn
meaningfully and reflectively.

From this presentation, it is clear
that the of
mathematics education is a need born
from the dynamics of the times and the
demand for better quality education. This
paper departs from anxiety about the fact
that there are still many mathematics
learning practices that have not touched
the essential aspects of learning itself,
and seeks to describe various innovative

trend innovation in

trends that are developing and their
relevance to current educational needs.
By exploring these trends, the researcher
hopes to contribute to strategic thinking
in improving the quality of mathematics
learning in Indonesia, both in terms of
pedagogy, curriculum, and accompanying
education policies.

RESERCH METHODS



This research is a qualitative study
based on library research designed to

uncover, describe, and analyze
various innovative trends that
develop in contemporary
mathematics education. This

approach was chosen because the
characteristics of the object being
studied are not quantitative and
empirical, but are based on theoretical
research and in-depth analysis of
various scientific works that contain
innovative practices in teaching
mathematics in various educational
contexts. The main focus of this
research lies in trying to describe the
paradigm shift in mathematics
learning, especially in relation to the
demands of the 21st century and the
integration of educational technology.
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uncover, describe, and analyze
various innovative trends that
develop in contemporary
mathematics education. This

approach was chosen because the
characteristics of the object being
studied are not quantitative and
empirical, but are based on theoretical
research and in-depth analysis of
various scientific works that contain
innovative practices in teaching
mathematics in various educational
contexts. The main focus of this
research lies in trying to describe the
paradigm shift in mathematics
learning, especially in relation to the
demands of the 21st century and the
integration of educational technology.

In the nature of the implementation of
this research, the author conducts a
process of exploration and
documentation of various scientific
literature, both in the form of national
and international accredited journals,
reference books relevant to the topic,
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seminar proceedings, research
reports, and education policies issued
by official agencies such as the
Ministry of Education and Culture of
the Republic of Indonesia. These
sources were selected purposively,
namely by considering relevance,
novelty (last 10 years of publications),
and credibility in providing
conceptual and contextual data that
can be accounted for academically.

Data collection is carried out
systematically using electronic
document search techniques through
scientific databases such as Google
Scholar, ScienceDirect, JSTOR, and
Garuda (Garba Reference Digital), as
well as the official website of higher
education institutions. The researcher
used keywords such as "mathematics
learning innovation”, "21st century
approach in mathematics education”,
"contextual mathematics”, "Problem-
Based Learning in mathematics”,

"technology-based learning”, and
"independent curriculum and
numeracy” in conducting source

searches. After the documents are
collected, the researcher selects the
documents based on the feasibility of
the content, the originality of the idea,
and the relevance of the material to
the focus of the study.

Data analysis is carried out with a
descriptive  qualitative  approach,
where the authors read and
understand each document critically,
then group the findings based on
major themes that appear
consistently in the literature. Some of
the main themes identified include the
transformation of the role of teachers
in mathematics learning, the use of
constructivist approaches, the
application of contextual and realistic
learning, the integration of digital
technology, and the shift in the



evaluation paradigm in mathematics
education. Each theme is analyzed by
paying attention to its theoretical
framework and implementing
practices, both in a global and local
context, especially in Indonesia.

Furthermore, the author triangulates
between sources as a form of data
validation. Triangulation is carried
out by comparing views between
authors, between international and
national literature, and between
applicable theories and educational
policies. This process aims to ensure
that every argument and conclusion
built in this study has a solid
foundation and does not stand
speculatively. The researcher also
seeks to maintain objectivity by not
only raising successful practices, but
also including the challenges and
obstacles encountered in the process
of implementing innovations in
mathematics education.

In addition, in developing the analysis,
the researcher adopts an
interdisciplinary =~ perspective by
involving views from pedagogical
science, educational psychology, and
educational technology. This is done
considering that innovation in
mathematics learning is not solely a
technical problem in the classroom,
but is also closely related to the
development of learning theory,
socio-cultural dynamics of students,
and the readiness of the educational
ecosystem as a whole. Therefore, each
finding is interpreted not only from
the perspective of practice in the field,
but also from the theoretical and

philosophical framework of
education.
The research period lasted for

approximately two months, starting
from the initial stage of literature
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search, the process of reading and
filtering documents, to the final stage
of analysis and writing. Throughout
this process, researchers maintain
academic integrity by not modifying
the content of the document, not
manipulating the data obtained, and
listing all references openly and in
accordance with the scientific writing
style of the APA (American
Psychological Association). With this
reflective and argumentative method,
it is hoped that the research results
can make a theoretical and practical
contribution to the discourse of
innovation in mathematics education.
This research is not aimed at
measuring effectiveness statistically,
but rather on building an in-depth
understanding of the characteristics
of mathematics learning innovations
that are adaptive, contextual, and
relevant to the needs of current and
future students.

DISCUSSION

Based on the results of a systematic
literature search of a number of national
journals,
reference books, and education policy
documents, it is clear that the trend of
innovation in mathematics education
shows a strong transformation direction
towards a more contextual, collaborative,
and technology-based approach. This
study identifies that there is a significant
change in mathematics learning patterns
in various countries, including Indonesia,
which is characterized by the increasing
use of problem-based learning models,
approaches, and the
integration of digital media in the
teaching process.

and international academic

constructivistic

In a journal published by the
International Journal of STEM Education



in 2022, it was found that the application
of project-based and problem-based
approaches in mathematics learning at
the secondary school level can increase
students’ problem-solving abilities by up
to 35% compared to conventional
methods. The study,
conducted in 12 secondary schools in
Singapore, also noted an increase in
students’ interest in learning and a
significant decrease in absenteeism in
maths classes. These results corroborate
similar findings put forward by Astuti
(2021) in her study in eight public
schools in Jakarta, which showed that
students who learn through a problem-
based approach are better able to relate
mathematical concepts to
contexts and show an active attitude in
learning.

which was

real-life

Another finding that is quite
dominant is the trend of using interactive
digital media in mathematics learning. In
Indonesia, the implementation of the
GeoGebra application has been widely
used in learning geometry and algebra in
various high schools and madrasas.
Based on a research report from the
Center for Mathematics Education
Innovation at the State University of
Malang in 2023, as many as 72% of
teachers who were respondents stated
that the use of GeoGebra software helps
improve students' visualization skills,
especially in understanding geometry
transformation materials and quadratic
functions. As many as 65% of students
stated that learning mathematics became
more fun and no longer felt as a burden.
This is in line with the results of a study
by Prasetyo (2022), which shows that
the use of interactive technologies such
as GeoGebra and Desmos contributes to
students'

building conceptual

understanding more strongly than

lecture-based learning.
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In addition to learning approaches
and media, the assessment aspect also
shows a shift in trends. In the official
document of the Ministry of Education,
Culture, Research, and Technology of the
Republic of Indonesia regarding the
Independent Curriculum, it is stated that
formative and diagnostic assessments
are the key to the learning process.
Teachers are encouraged to not only
assess the final result in the form of
numbers,
thought processes, the way they solve
problems, and how they reflect on
mistakes. In practice, pilot
schools in Yogyakarta and Bandung have
adopted portfolio-based assessments and
student learning journals.
implementation report published by
LPMP (Education Quality Assurance
Institute) in 2023, it is known that
portfolio encourage
students to be more aware of their
learning process, as well as provide
space for teachers to provide more
personalized and meaningful feedback.

but also observe students'

various

From the

assessments

On the other hand, this study also
found that there are obstacles in the
implementation of innovation, both in
terms of infrastructure and human
resource readiness. Many math teachers
in suburban areas are not used to using
digital learning software or platforms. In
a survey conducted by the Ministry of
Education and Culture's Balitbang on 186
junior high school mathematics teachers
in the Sulawesi region, it was found that
only 48% of teachers admitted to having
basic skills in operating digital learning
media, while the rest still depended on
conventional media such as whiteboards
and printed textbooks. Limited internet
networks, lack of technology training,
and high administrative burden are the
inhibiting the

main factors in



implementation of innovation-based

learning.

Even so, reform efforts continue to
be encouraged. Several higher education
institutions that have mathematics
education programs, such as Yogyakarta
State  University
Pendidikan Indonesia, have made digital
learning design courses part of the
mandatory produce
prospective teachers who are adaptive to
technological developments. In the
practice of the PPL (Field Experience
Practice) program,
education students are also required to
design and implement project- or
problem-based learning modules, which
integrate digital visual and interactive

and Universitas

curriculum to

mathematics

elements as a tangible form of
pedagogical innovation.
These findings indicate that

innovation in mathematics education is
not just a slogan or discourse, but has
been included in education practices and
policies in a more tangible way, although
its implementation is still uneven. The
success of innovation depends heavily on
a combination of flexible curriculum
design, professional teacher readiness,
support of technological infrastructure,
and a learning culture in schools that is
open to innovation. Meanwhile, students
as learning subjects show a positive
response to a more contextual and
interactive approach, especially when
math material is associated with the real
world and their daily lives.

Thus, it can be concluded that the
results of this literature study confirm
that the of
mathematics education reflects a future

trend innovation in
learning direction that is more adaptive
to the development of the times.
Although there are still many challenges,
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especially in the equitable distribution of
training and facilities, a wave of change
towards more humanistic, contextual,
and technology-based
learning has begun to take shape. This
gives hope that mathematics education
will be able to transform from a void full
of numbers to a living, relevant, and
empowering learning arena for students
as critical thinkers in the future.

mathematics

CONCLUSION

After going through a comprehensive
theoretical study and literature analysis
process, it can be concluded that
innovation in mathematics education is a
necessity born from the demands of the
times and the complexity of students’
needs in the digital era. Innovation is not
an additional option, but a fundamental
need that must be realized in order to
create a mathematics learning system
that is relevant, applicatable, and able to
respond to global challenges.
Mathematics education can no longer be
maintained in a traditional framework
that emphasizes of
formulas and solving problems alone.
The current era demands
approach that not only develops
students’ cognitive abilities, but also
touches their affective and psychomotor
aspects holistically.

memorization

a new

The main conclusion of this study
is that the trend of
mathematics education is moving in a
very positive direction, where learning
emphasizes more on active student
in-depth conceptual

the application of
mathematics in meaningful real-world
situations. Learning models such as

innovation in

engagement,

reasoning, and



Problem-Based Learning, Project-Based
Learning,
Education, and Contextual Teaching and
Learning have been proven to provide a
space for to build
understanding independently, creatively,
and reflectively. When students are given
the opportunity to think critically, work
together in teams, and find solutions to
contextual problems relevant to their
lives, the process of learning
mathematics is no longer perceived as a
burden, but rather as a challenging and
enjoyable intellectual adventure.

Realistic Mathematics

wider students

This research also reveals that
the integration of educational technology
is one of the central elements in the
transformation of mathematics learning.
The use of digital
GeoGebra, Desmos, interactive learning
videos, and online-based applications
allows
explorations of mathematical concepts
that were previously abstract and
difficult to understand. Technology is not
only a tool, but also a bridge between
theory and practice, the
symbolic world and concrete reality. On
the other hand, technology also helps
teachers in conducting assessments in a
more personalized, and
sustainable manner, especially through
adaptive evaluation platforms and digital
feedback that are more real-time and
constructive.

media such as

students to conduct visual

between

accurate,

However, innovation in
mathematics education does not go
without obstacles. Major challenges are
still felt on various fronts, ranging from
gaps
technology, lack of training for teachers,
to school cultures that do not fully
support innovative learning. In many
especially
disadvantaged

in facilities, limited access to

schools, those in

areas, mathematics
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learning still relies on lecture methods,
the use of conventional textbooks, and
the
students. This shows that there is still a
gap between the vision of educational
innovation and real practice in the field.
Therefore, innovation is not enough to be
echoed only at the level of discourse, but
must be supported by real policies,
continuous training for teachers, and the
provision of adequate facilities and
infrastructure.

lack of active involvement of

Furthermore, the conclusions of
this study also emphasize that the
success of innovation is highly dependent
on the role of teachers as the main
of the learning process.
Teachers who are reflective, open to
change, and have qualified pedagogical
and digital competencies will be able to
design a  mathematics  learning
experience that not only touches the
cognitive aspects of students, but also
fosters confidence, -curiosity,
unyielding attitude in solving problems.
Teachers are no longer the only source of
knowledge, but facilitators and learning
partners spirit  of
exploration in students.

architects

and an

who foster a

This research also shows that the
change in the evaluation paradigm is
very important in supporting the success
of innovation. Assessment should no
longer focus only on the final result in the
form of numerical grades, but should
involve learning processes, strategies
used by students, and reflection on their
learning experiences. Thus, appraisal will
be a tool for growth, not just a tool for
judging achievement.

In a broader context, innovations
in mathematics education have the
potential to have a transformational

impact on the education system as a



whole. Through contextual, meaningful,
and innovative mathematics learning,

students are prepared to become
individuals who are not only
academically intelligent, but also

adaptive, resilient, and able to solve real
problems in life.
progressive mathematics education will
form a generation that is not only
proficient in arithmetic, but also wise in
decision-making, careful in reading
phenomena, and critical in dealing with
the dynamics of life.

Humanist and

In closing, it should be emphasized that
the trend of innovation in mathematics
education is a dynamic and ever-evolving
process. Each form of innovation must
always be evaluated, adapted to the local
context, and directed at improving the
quality of true learning. Therefore, strong
collaboration is needed between
teachers, schools, governments, higher
education institutions, and the wider
community to create education
that supports this
transformation in a comprehensive and
sustainable manner. The mathematics
education of the future is no longer about
"calculating faster than a calculator,” but
about "thinking wiser than the challenges
of the times."

an
ecosystem
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