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Abstract- The National Education Policy (NEP) 2020
introduces a transformative vision for mathematics education
in India, emphasizing conceptual understanding, experiential
learning, and the integration of technology. It moves away
from rote memorization and prioritizes student-centered
pedagogies that foster logical reasoning, problem-solving,
and critical thinking. This paper explores various teaching
strategies proposed under NEP-2020, including play-based
learning, the use of mother tongue, flipped classrooms, and
multiple representations. It also highlights the integration of
tools like GeoGebra, MATLAB, and Maxima to enhance
mathematical learning. Moreover, the Mathematics holds a
central role in developing cognitive and analytical abilities
among learners. In recognition of this, the National Education
Policy (NEP) 2020 introduces a framework designed to make
mathematics education more inclusive, engaging, and
applicable to real-life contexts. The policy acknowledges the
cognitive processes of learners, especially young children, and
recommends pedagogies that support learning through
experience, conceptual understanding, and metacognition.

Rather than emphasizing rote memorization, NEP-
2020 encourages an educational shift toward critical thinking,
logical reasoning, and independent learning. Teachers are
viewed as key document reviews major reforms such as the
shift to a 5+3+3+4 curricular structure, the establishment of
PARAKH, and efforts like RAA and NBHM aimed at
supporting mathematics education nationwide. The goal is to
create an inclusive, flexible, and engaging learning
environment for all students across different socio-economic
backgrounds.

Keywords- NEP-2020, Mathematics Education, Learner-
Cantered Learning, Experiential Learning, Conceptual
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I. INTRODUCTION

facilitators who adapt their methods to suit the
learner’s context. Strategies such as object manipulation,
integrated environmental learning, concept mapping, and the
flipped classroom model reflect a student-centric approach
aligned with NEP's vision.
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NEP stresses the importance of technology-enhanced learning.
Tools such as GeoGebra, MATLAB, Scilab, Mathematica, and
Maxima offer innovative platforms for learners to explore
mathematical concepts interactively. The NEP also promotes
multilingual instruction, especially using the mother tongue at
foundational levels, to ensure better comprehension and
inclusion.

Nep 2020 outlines structural reforms including the
5+3+3+4 system, assessment reforms under PARAKH, and
multiple entry-exit options in higher education. It also
emphasizes the government’s initiatives such as Rashtriya
Avishkar Abhiyan (RAA), National Board for Higher
Mathematics (NBHM), and the Mathematics Olympiads to
build a strong mathematical foundation and culture in the
country.

Mathematics Education in Light of NEP-2020

The National Education Policy (NEP) 2020
emphasizes a variety of approaches to teaching and learning
mathematics, each with its own distinct way of fostering
mathematical thinking. Before diving into these methods, it’s
important to understand how humans process information. In
the context of young learners, several key aspects of learning
emerge:

e Learning through Experience: Young minds learn
best  through inductive  reasoning—gaining
knowledge from patterns and examples rather than
rote memorization.

e Cognitive Load Awareness: Since our working
memory has limited capacity, the focus should be
more on conceptual understanding and skill
development, rather than simply remembering facts.

e Learning How to Learn: Encouraging students to
explore metacognitive skills—understanding their
own learning processes—is just as important as the
content itself. (As highlighted by the National
Institute of Open Schooling - NIOS)

When it comes to implementing these ideas in
classrooms, teachers play a crucial role. Some teaching
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approaches provide a broad concept or framework, leaving it
to the teacher’s creativity to develop effective lesson plans.
Others offer detailed strategies and step-by-step methods.
Aligned with the vision of NEP-2020, the following teaching
strategies are especially beneficial for young learners in
mathematics:

e Object Manipulation: Using tangible items to
explore mathematical concepts.

e Integrated Environmental Approach: Connecting
mathematics to real-world, environmental contexts.

e Action Learning: Learning by doing, where students
actively engage with the subject matter.

e Learner-Cantered Approaches: Prioritizing the
needs, pace, and style of individual learners.

e Topic-Based Approach: Organizing lessons around
specific topics for deeper exploration.

e Concept Mapping: Visually organizing and
connecting ideas to aid understanding.

e Multiple Representations: Teaching concepts using
various forms—graphs, equations, stories, etc.

e Flipped Classroom Model: Students learn new
content at home and practice it in the classroom.

e Experiential Learning: Emphasizing real-world
experiences as learning opportunities.

Technology and Tools for Teaching Mathematics

While integrating technology into teaching can be
challenging—especially in rural or under-resourced areas—
realizing the NEP-2020 vision requires proactive efforts from
educators. Teachers must first familiarize themselves with
mathematical software and tools, so they can effectively use
them to enhance student engagement and learning.

GeoGebra

GeoGebra is a dynamic mathematics software that
combines geometry, algebra, statistics, and calculus into an
interactive platform. It’s designed for learners from primary
school through to university and supports both teaching and
self-study. GeoGebra is accessible on a range of devices,
including desktop computers (Windows, macOS, Linux),
tablets (Android, iPad, Windows), and via web browsers—
making it a flexible resource for modern math education.

MATLAB
MATLAB is a powerful and versatile programming

environment developed by MathWorks, primarily designed for
numerical computing. It supports a wide range of
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functionalities including matrix operations, data visualization,
algorithm development, user interface creation, and
integration with other programming languages. Though
mainly used for numeric tasks, MATLAB also offers symbolic
computation through the MuPAD engine. Simulink, an
additional package, allows users to create simulations and
models for dynamic and embedded systems. With over 4
million users globally, MATLAB serves professionals from
engineering, scientific research, and economics domains.

Scilab

Scilab is a high-level programming language tailored
for numerical analysis and mathematical modelling. It features
matrix-based computations, automatic memory management,
and dynamic typing, which allows users to solve complex
mathematical problems using fewer lines of code compared to
traditional programming languages like Fortran or C. Scilab
also includes libraries for advanced mathematical functions,
such as statistical analysis, complex arithmetic, and signal
processing, making it suitable for academic and research use.

Mathematica

Mathematica is a sophisticated computational
software widely used in scientific, engineering, and academic
settings. What sets Mathematica apart is its use of intelligent
automation—streamlining everything from algorithm selection
to graphic presentation. Its user-friendly interface and robust
computation engine allow educators to effectively demonstrate
complex mathematical concepts in classrooms. It’s especially
useful for creating visual models and simulations that aid
students' understanding.

Maxima

Maxima is a computer algebra system capable of
performing symbolic operations such as factorization,
simplification, integration, and matrix algebra. It is well-suited
for tasks like solving calculus problems, deriving series
expansions, and manipulating trigonometric or exponential
expressions.  Maxima  supports advanced  symbolic
computation and is an excellent tool for both teaching and
conducting mathematical research.

Effective Teaching Strategies for Mathematics

Mathematics is a critical subject that should be
effectively taught across all educational levels—from pre-
primary to higher education. However, the key challenge lies
in how to teach mathematics in a way that genuinely engages
students and fosters a deep understanding. Various strategies
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can be employed to make learning mathematics more
meaningful and enjoyable.

1. Adopt a Learner-Cantered Approach

An effective way to teach mathematics is by adopting
a learner-cantered approach, where students play an active role
in their own learning journey. In this method, teaching is
tailored to match the cognitive level and interests of the
learners. Activities are designed to involve students directly,
allowing them to learn by doing rather than through passive
instruction. Teachers act as facilitators, guiding students
through hands-on experiences. Additionally, the curriculum
should evolve continuously to address the diverse needs and
learning styles of students.

2. Cultivate Student Interest in Mathematics

To develop genuine interest in mathematics, it is
essential to identify and support students with a natural
inclination toward the subject, starting from early education.
Creating math clubs and organizing weekend problem-solving
sessions can encourage talented learners to explore complex
mathematical concepts beyond the classroom. These initiatives
should be inclusive, ensuring that students are selected based
on merit, not limited by socio-economic background, gender,
or geographic location. It's also important to consider students
from religious or special needs communities, ensuring they
have equal opportunities to access quality math education. The
curriculum should reflect diverse experiences rather than
catering only to students from wurban or privileged
backgrounds.

3. Enhance Teacher Capacity Through Ongoing Training

Teachers play a pivotal role in shaping students’
mathematical abilities. Therefore, continuous professional
development is vital. In-service training programs and short-
term workshops can help teachers stay updated with modern
teaching methodologies and improve their instructional
effectiveness. These opportunities support teachers in refining
both their content knowledge and pedagogical skills.

4. Motivate Students Through Engaging Activities

Teachers should inspire students by incorporating
motivational elements into mathematics learning. This can
include organizing puzzle-solving competitions or project-
based activities related to real-life math applications. Such
initiatives not only foster problem-solving skills but also make
the learning experience more enjoyable. Offering recognition
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or small rewards can further incentivize student participation
and build confidence in their abilities.

5. Use Play-Based Methods at the Foundational Levels

At the pre-primary and primary levels, learning
through play is highly effective. When children are engaged in
playful activities, they absorb concepts more naturally and
without the pressure of formal academics. For instance, games
like “Shopkeeper” allow students to practice addition,
subtraction, and multiplication by simulating buying and
selling. Similarly, “Helping Parents” activities, where children
assist in family-run businesses, help them understand real-life
applications of mathematical operations. Other activities like
mock sales, calculating discounts, or tracking profits and
losses allow students to explore fractions, percentages, and
basic financial literacy in a fun, memorable way. These games
can be tailored for various grade levels to enhance engagement
and understanding.

6. Use of Mother Tongue as the Medium of Instruction

According to the National Education Policy (NEP)
2020, foundational education should be delivered in the
child’s mother tongue or local language up to Grade 5, as part
of the three-language formula. This approach ensures that
children learn in a language they understand best, which
enhances comprehension and retention. When students are
taught in a familiar language, their confidence grows, and they
are more likely to succeed academically. It is crucial to
recognize that learning in the native language supports
cognitive development and allows children to grasp complex
concepts more easily.

Major Reforms in the New Education Policy (NEP) — 2020

The National Education Policy (NEP) 2020 marks a
transformative step in India's education system. A core focus
of this policy is to promote independent thinking, logical
reasoning, and a genuine interest in mathematics among
students. The policy aims to deliver affordable and high-
quality education that is accessible to every child, regardless
of socio-economic background.

a) Shift from Rote Learning to Holistic, Multidisciplinary
Education

One of the major reforms introduced by NEP is a structural
change from the traditional 10+2 system to a new 5+3+3+4
curriculum model. This new structure is designed to be more
flexible and learner-cantered, promoting the development of
mathematical thinking, problem-solving skills, and real-life
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application rather than textbook

memorization.

relying solely on

Under this approach:

e Students will be evaluated based on their practical
understanding, critical thinking, and life skills rather
than rote learning.

e The use of technology is encouraged to make
learning more engaging and effective.

e Equal opportunities will be ensured for both rural and
urban learners, aiming to bridge the educational
divide.

e Teachers will be required to pass Teacher Eligibility
Tests (TET) and undergo continuous professional
development through in-service training programs.

b) PARAKH - A National Assessment Platform

The NEP proposes the establishment of PARAKH
(Performance Assessment, Review, and Analysis of
Knowledge for Holistic Development), a new national-level
assessment body. It is designed to:

e Help students identify their strengths and areas of
improvement

e Provide personalized feedback that goes beyond
marks and grades

e Encourage self-reflection and continuous learning

Higher Education Reforms

At the college level, the NEP introduces several student-
friendly reforms:

e Multidisciplinary learning with flexible subject
combinations across disciplines like science,
humanities, and technology.

e Multiple entry and exit options:

o 1-year = Certificate

o 2 years=Diploma

o 3 or 4 years = Bachelor’s Degree (with the
4th year focusing on research)

e Students can study in a language of their choice,
including classical Indian languages.

e The focus will be on teaching core concepts and
critical content across disciplines.

Government Efforts and Initiatives to Promote Mathematics
Education
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1. Rashtriya Avishkar Abhiyan (RAA)

Launched by the Ministry of Education (formerly MHRD),
RAA is a national initiative that aims to:

e Make learning of Mathematics and Science enjoyable
and meaningful

e Connect classroom knowledge
experiences

e Promote innovation and creativity

e Inspire students, especially those with an aptitude for
math and science, to reach high levels of academic
and research excellence

with  real-life

RAA encourages use of technology, hands-on
activities, and project-based learning to nurture curiosity and
inquiry-based thinking. It aligns with the vision of the Kothari
Commission (1964) which emphasized that the future of the
nation is built in its classrooms and laboratories.

2. National Board for Higher Mathematics (NBHM)

The NBHM, established in 1983 under the Department of
Atomic Energy, plays a crucial role in:

e Promoting advanced mathematical research in India

e  Supporting the development of mathematics centres

e Providing financial aid to research scholars (Ph.D.
and Post-doctoral levels)

e Developing policy frameworks for the growth of
mathematics education in the country

NBHM operates with considerable autonomy, enabling it to
focus effectively on its mission to strengthen higher
mathematics in India.

3. Mathematics Olympiads

India has been participating in the International
Mathematical Olympiad (IMO) since 1989, and its national-
level competition—the Indian National Mathematical
Olympiad (INMO)—was launched in 1986. These
competitions:

e ldentify and nurture mathematical talent among
students

e Encourage logical
problem-solving

e Provide a platform for
international recognition

thinking and advanced

students to gain
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To align with the goals of NEP 2020, greater
participation from rural and semi-urban college students
should be encouraged. Universities and colleges must
organize:

e Workshops and preparatory programs

e Math Olympiad training camps

e Courses aimed at helping students compete at
national and international levels

Il. CONCLUSION

The NEP-2020 presents a comprehensive and
forward-thinking vision for transforming mathematics
education in India. By emphasizing learner-cantered practices,
experiential learning, and integration of technology, the policy
aims to move beyond traditional models of teaching toward a
more inclusive, flexible, and skill-based approach. The
introduction of tools like GeoGebra and initiatives such as
RAA and NBHM further reinforce this transformative agenda.
The shift to the 5+3+3+4 structure, along with PARAKH’s
holistic assessment model, encourages students to focus on
application-based learning and self-improvement. Through
multiple reforms across primary, secondary, and higher
education levels, NEP 2020 seeks to bridge gaps between rural
and urban learners, ensure equity, and cultivate critical
mathematical literacy in every child.

To realize the vision of NEP-2020, sustained effort is
required from educators, institutions, and policy-makers.
Investments in teacher training, curriculum design, digital
infrastructure, and inclusive pedagogical practices will be
vital. With the right implementation, India can foster a
generation of mathematically skilled, innovative, and lifelong
learners ready to meet the challenges of the future.
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