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Abstract: The change in the social, technological and economic environments has escalated the call towards
having education systems develop 21 century skills that include critical thinking, problem solving, creativity,
communication and adaptability. In this respect, mathematics instruction takes a central stage, since it can be
used to form higher-order mental functions which cut across disciplines. The National Education Policy (NEP)
2020 in India presents a vision of education system change, putting a focus on competency-based learning,
conceptual learning, experiential learning, and reform of assessment. The paper is a conceptual and policy-
oriented review of NEP 2020 with precise reference to integrating 21%' century skills in school mathematics
education.

With the theoretical understanding of mathematics education and the world frameworks of approach to 21*
century learning, the paper critically assesses how NEP 2020 adopts constructive perspectives on learning,
learning models of mathematical proficiency and modern perspectives of problem-solving learning, creativity
and interdisciplinary learning. The review sheds light on how the policy focuses on student centred pedagogy,
practical uses of mathematics, and formative assessment and competency-based assessment practices.
Meanwhile, the paper ponders over systemic issues pertaining to teacher preparedness, curriculum constraints,
assessment culture and equity that can inform the implementation of the policy vision.

The conclusion of the paper is that NEP 2020 offers a singularly helpful and encouraging architecture of
rethinking school mathematics education, but its effectiveness will be staffed by enduring pedagogic support,
cohesive assessment action, and ongoing learning endeavour. The study further adds to the current policy and
scholarly debate through the provision of a theoretically based knowledge on mathematics education reform in
Indian context.

Index Terms- Mathematics education, NEP 2020, 2 1st-century skills, competency-based learning, pedagogical
reform

1 .Introduction

The fast social, technological and economic changes experienced in the twenty first century have greatly
influenced demands of school education especially as far as the type of knowledge, skills and dispositions that
learners need to acquire. The modern education discourse tends to put more importance on 21 century skills,
including critical thinking, problem-solving, creativity, collaboration, and adaptability, as key educational
outcomes of a learning process in a knowledge-based and unpredictable world (OECD, 2018; UNESCO, 2015).
Mathematics education is at the heart of this global picture, since it is in a unique position to promote logical
reasoning, the use of analytical thinking, and systematic problem-solving skills that transcend a discipline
(National Council of Teachers of Mathematics [NCTM], 2014).

Although this is possible, the historical models of teaching mathematics in most school systems, such as in
India, have been marked by the focus on the procedural fluency, algorithmic practice, and learning to pass
exams. They frequently focus on memorisation and situational problem-solving at the cost of conceptual
learning, reasoning, and application in the real world and, thus, restrict the capabilities of the students to transfer
mathematical knowledge to new or real-life situations (Boaler, 2016; Hiebert & Grouws, 2007). All these have
led to a call for systemic reform in mathematics education.
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Pophcy-led education reforms have been introduced in turn in response to these challenges and promote the
curricula based on competencies, the pedagogies which are learner-centred, and the meaningful assessment
practices associated with the higher-order learning outcomes (OECD, 2019). The National Education Policy
(NEP) 2020 in India is a monumental and holistic effort to refocus the school education to holistic development
and conceptual learning and incorporation of skills. The policy specifically criticizes rote learning and the
priority of problem-solving, critical thinking, experiential learning, and interdisciplinary across all subjects
including mathematics (Ministry of Education [MoE], 2020).
It is against this that the study of mathematics education can be done with reference to 215 century skills as
being timely and essential. An analytical presentation of NEP 2020 offers the chance of discussing how the
policy motives are consistent with the existing theories and foreign views of successful mathematics learning.
In this respect, this paper is aimed at critical assessment of the vision of NEP 2020 in terms of its being related
to shortening the income delay between modern and high-end skills in the teaching of mathematics in schools
in the 21% century. The following guiding questions are aimed at being answered in the paper: How does NEP
2020 conceptualise the role of mathematics in developing 21 -century skills? and What pedagogical and
curricular implications arise out of this policy vision on school mathematics education?

2. Conceptualising 21 Century Skills in Education

The 21% century skills have cropped up due to the fast globalization caused by technology, economic change
and the onset of more complex social realities. Contrary to the traditional academic capabilities which focus
on the acquisition of subject-specific knowledge, the 21* century capabilities are heralds of the capacity to
flexibly apply the knowledge, think critically, work in groups and cope in complex and uncertain circumstances
(Ananiadou & Claro, 2009). According to the scholars of education, these skills have not been brought up by
the authorities; what is new is the sense of urgency to incorporate them into the curriculum and pedagogic
practices in a more systematic and calculated way (Trilling & Fadel, 2009).

In the literature, there are a few basic areas of the 21% century skills which are always pointed out. Critical
thinking and problem solving are considered as both prerequisite and therefore allow the learners to intersect
the situations, assess evidence, and devise rational solutions to the complicated problems (Facione, 2015).
Creativity and innovation entail the generation of new ideas, pursuing multiple paths to solutions, and flexible
and divergent thinking, which are becoming deemed fundamental to significant learning in diverse fields
including mathematics (Beghetto & Kaufman, 2014). Cooperation and communication focus on the social
aspect of learning, as it is known that creating knowledge may be a group process and mediated by dialogue,
argumentation, and joint problem-solving (Dede, 2014).

Besides that, digital and information literacy have become the focus of modern education and involve the
capacity to access, assess, and critically utilize information in digitally mediated contexts (OECD, 2018). Self-
directed learning and adaptability are also important as it describes the ability of learners to control their own
learning, mirror their learning, and act positively on the evolving demands and that this task is closely related
to lifelong learning and resilience (Zimmerman, 2002).

International systems have been very instrumental in the discourse on skills of the 21% century. The
transformative competencies that are highlighted in Learning Compass 2030 by OECD include creating new
value, reconciling tensions, and taking responsibility (OECD, 2019). UNESCO predicts the important role of
a holistic development and lifelong learning as a key future purpose of the rapidly changing world education
(UNESCO, 2015). On the same note, the Partnership for 21%* Century Learning (P21) identifies an all-
encompassing model that encompasses subject-centered learning and innovation alongside the core academic
areas with the skills and knowledge of life and digital literacy (P21, 2019).

These skills are especially applicable in the field of mathematics education since mathematics is a strong setting
in which reasoning, problem-solving, communication, and adaptive thinking skills are cultivated. By enabling
mathematics learning to transcend routine processes in favour of focusing on sense-making, argumentation,
and application in the real world, mathematics learning directly reflects on long-term cognitive growth and
lifelong learning abilities of learners (NCTM, 2014). In that way, the conceptualisation of the skills of the 21
century is fundamental to define mathematics education as a substantial and prospect-related project.
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. Mathematics Education and 21% Century Learning:
Theoretical Perspectives

Modern mathematics teaching is based extensively on the constructivist and socio-constructivist approaches
toward learning, and sees knowledge as something actively built by a learner as a result of interaction with
tasks, prior knowledge, and social situations. According to constructivism, mathematics is learnt through sense
making, thinking and progressive building up of structures in the mind, as opposed to passively imitating the
procedures (Piaget, 1970). Socio-constructivism researchers add importance to language, dialogue, practices
inherent to cultures through mathematical education and their ability to mediate conceptual learning referring
to the pattern of classroom discourse and group problem solving (Vygotsky, 1978; Cobb & Yackel, 1996). The
corresponding theoretical stances are highly in line with the 21 century learning aspirations, based on
interaction, reasoning and learner agency.

In this context, mathematical proficiency is an elaborate understanding of intended learning outcomes. There
are mathematical concepts, mathematical procedures, mathematical strategic, strategic reasoning, adaptive
reasoning, and productive in contrast to productive disposition (Kilpatrick et al., 2001). Mathematical higher-
order thinking is an ability created when learners reason, justify and make strategic decisions instead of
practicing algorithms in a rote manner. This expertise bears close relationship with the 21 century skills
especially critical thinking and problem-solving.

One of the main points taken by the theoretical frameworks of successful mathematics learning is problem-
solving. Problem-solving is considered an end and means of mathematics teaching, rather than being a discrete
skill that should be taught in isolation, and it promotes profound learning, flexibility and transfer of learning
(Lester, 2013). Non-routine and cognitively demanding tasks allow learners to build the ability to analyse
situations, to think of strategy and to assess solutions which are the main features of the 21%* century learners.
Theoretical viewpoints also appreciate the role of creativity, reasoning as well as mathematical modelling in
the education of mathematics. The idea of creativity in mathematics includes trying several ways out, asking
problems, and coming up with a new connection and thus dispels the myth of mathematics as only rigid or
mechanical (Leikin & Pitta-Pantazi, 2013). Learning is further advanced through mathematical modelling
which places mathematics within real information whereby learners can practice mathematics concepts to the
real world which relates to interdisciplinary problems and phenomena (Blum & Ferri, 2009).

Nevertheless, these theoretically based approaches tend to clash with curriculum based on examination and
high content-based curriculum which emphasizes syllabus coverage and high-stakes examination. This type of
systems is inclined towards marginalising inquiry, discussion and application and as such, inhibits higher-order
and transferable skills (Hiebert & Grouws, 2007). Redefining mathematics education to meet the 21" century
needs thus necessitates shifting the focus of the pedagogical process of assessment beyond the short-lived
assessment practices towards the application of pedagogies that are consistent with learning theories.

4. Overview of NEP 2020: Key Educational Shifts
Relevant to Mathematics

The National Education Policy (NEP) 2020 offers an Indian education system paradigm shift whereby the
overloaded content-focused, examination-oriented schooling is replaced with a learner-focused and
competency-oriented framework. The policy is based on the ideals of holistic development, equity, flexibility,
and lifelong learning which are founded on the concepts of the indigenous educational thinking and the modern
global reform discourses (Ministry of Education [MoE], 2020). When applied to mathematics education, NEP
2020 is clearly critical of the teaching of mathematics by rote and by process, promoting instead a focus on
profound conceptual knowledge, logical thinking, and practical use.

One of the major characteristics of NEP 2020 is a high focus on the competency-based education where
learning outcomes are not described only on the level of knowledge mastery but rather may be described as the
possibility of the learner to use his knowledge effectively in different contexts. The trend is compressed in line
with accepted models of mathematical proficiency, which emphasize conceptual, strategic and adaptive power
and procedural fluency (Killpatrick et al., 2001). In the case of mathematics classrooms, this will mean
restructuring of mathematics that no longer emphasize repetition in practice, but instead emphasising on
problem-solving, critical-thinking and sense-making.
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The policy also encourages flexibility and interdisciplinarity and facilitates the relationships between
mathematics and other breeds of knowledge like science, technology, social sciences and vocational studies.
They focus on the importance of experiential and inquiry-based pedagogies that will enable students to view
mathematics as a living science that is rooted in the real-world reasons instead of an abstract set of rules (Boaler,
2016). This kind of orientation facilitates mathematical modelling, project-based learning, as well as
contextualised problem-solving.
There are also major reforms in assessment, which NEP 2020 also suggests through the provision of formative,
diagnostic, and competency-based assessment that would lessen the use of high-stakes summative
examinations. It is through these reforms that rote learning will be discouraged and instead encouraging
continuous feedback and reflective learning processes (Black & Wiliam, 2009). Moreover, the policy
acknowledges the importance of teachers as it encourages greater professional growth and pedagogical
autonomy that are fundamental in the process of transferring policy vision into meaningful mathematics
classroom practices (Darling-Hammond et al., 2017).

5. Integrating 21 Century Skills into School
Mathematics under NEP 2020

The NEP 2020 vision has placed mathematics education as a key location of cultivating the 21 century skills
through redefining the learning and doing mathematics in school. The policy does not view mathematics as a
fixed set of procedures but promotes pedagogical methods that pre-empt reasoning, creativity, teamwork, and
practical implications. This section conceptually discusses the manner in which the major 21 century skills
can be effectively applied to school mathematics on the framework of policy known as NEP 2020 based on the
previous research in mathematics education.

5.1 Problem-Solving and Critical Thinking in Mathematics

The issues of problem-solving and critical thinking are central in the discussion of 21% century skills and
modern research on mathematics education. NEP 2020 directly focuses on logical abilities, investigation, and
use of knowledge, which is an indication that the focus on an algorithmically routine is shifting to one that
engages the intellect with mathematical inquiry (MoE, 2020). As a theoretical perspective, problem-solving
does not only form a part of instructional strategy but should be a primary aim of mathematics education
allowing students to examine, decide and solve problems (Lester, 2013).

Problem-based and inquiry-based learning methods are quite consistent with this vision since these approaches
demand students to work on non-routine problems, generate conjectures, and analyze other possible strategies
(Hiebert & Grouws, 2007). Learners are able to acquire transferable cognitive abilities that are critical towards
the ability to manoeuvre through complex and unfamiliar situations when mathematics is introduced as a
critical set of thinking skills, rather than a set of particular procedures that should be memorized and applied
in specific situations. This orientation itself is complementary to the formation of critical thinking, which is
one of the most regularly stressed competencies of the 21* century in international models (OECD, 2019).

5.2 Creativity and Mathematical Thinking

Mathematic creativity has been recognised as a part of mathematical thinking, breaking the established
mathematical image of strictness and rule-bound thought. Modern studies define mathematical creativity by
relevant approaches to formulating a variety of strategies of solutions, constructing new associations, and
setting significant problems (Leikin & Pitta-Pantazi, 2013). The prominence of innovative pedagogies and
flexible curricular practices promoted through NEP 2020 offers the facilitative policy environment upon which
such creative interaction with mathematics is promoted to occur.

The functions of open-ended tasks and exploratory activities in this process are that they encourage learners to
leave single correct answers and go through with divergent thinking (Beghetto & Kaufman, 2014). With a
respect that seldom considers one method or mode of thought, mathematics classrooms have the ability to
foster these qualities of confidence, curiosity, and intellectual risk-taking in the learners. The features are not
only necessary in learning mathematics but also their general creative and adaptive abilities that are needed in
the 21% century.

[J]NRD2512295 ‘ IJNRD - International Journal of Novel Research and Development (www.ijnrd.orm



http://www.ijnrd.org/

2 © 2025 IJNRD | Volume 10, Issue 12, December 2025 ISSN: 2456-4184 | ]NRD.ORG
’ 5.3 Interdisciplinarity and Real-World Connections

One of the most prominent changes a pedagogue promotes according to NEP 2020 is the combination of math
with other subjects and real-life situations. The policy advocates experiential and project-based teaching and
learning so that students can view mathematics as an effective tool of knowing and solving real-world problems
(MoE, 2020). A study on mathematical modelling has demonstrated the usefulness of realistic problem contexts
in assisting learners to bridge the gap between abstract ideas and concrete applications in the fields of science,
technology, social sciences and vocational education (Blum & Ferri, 2009).

Interdisciplinary education not only increases conceptual knowledge, it promotes systemic thinking and
situational reasoning, which are becoming increasingly important in handling the complicated problems that
are confronting society. Mathematics embedded in interdisciplinary projects also allows learners to use
mathematical reasoning in a variety of contexts which enhances the contribution of relevance and
transferability of learning.

5.4 Communication and Collaboration in Mathematics Classrooms

The dimensions of communication and collaboration are critical aspects of learning in the 21 century and are
fundamentally espoused by the socio-constructivist views of learning mathematics. When a learner becomes
able to formulate his or her reasoning, to engage in argumentation, and negotiate meaning, through dialogue,
this increases the development of mathematical knowledge (Cobb & Yackel, 1996). The focus on the learner
of NEP 2020 in teaching implicitly acknowledges the value of discourse-based and interactive classrooms.
Learner groups can communicate strategies, critically reason, and co-construct knowledge, and in the process,
learners develop communication skills in mathematics as well as socially (NCTM, 2014). In this situation the
teacher acts more like a facilitator of learning than like a transmitter of knowledge, in which he or she leads
the discussion and helps in making inquiries. This change in pedagogy is essential in ensuring that mathematics
education is on course with the overall objectives of holistic and skill-based development as envisaged by NEP
2020.

6. Pedagogical and Assessment Implications

Implementing 21 century capabilities in the field of school mathematics as postulated by NEP 2020 implies
that there is a very tangible need to change the classroom learning and evaluation practices in a challenging
way. Conventional teacher-centred method that focuses on the transmission of procedures and the routine
practice are no longer adequate in promoting higher order thinking, creativity as well as problem solving skills.
Studies of mathematics education have continually established that learner-centred and inquiry-based
pedagogies, which include problem-based learning, exploratory tasks, and classroom discourse, help achieve
greater conceptual comprehension and cognitive interest (Hiebert & Grouws, 2007; NCTM, 2014). According
to NEP 2020, teachers should develop learning experiences that will place students as the active participants
in mathematical knowledge construction as opposed to passive users.

This pedagogical change directs itself towards assessment practices. NEP 2020 suggests the shift towards high-
stakes and summative testing to formative and competency-oriented testing that represents students thinking,
use and improvement over the years (MoE, 2020). Strategy formative assessment (open-ended tasks, reflective
journals, peer assessment, and performance-based tasks) are the approaches that lead to valuable information
about the concepts of the students and their effectiveness in solving problems (Black and Wiliam, 2009).
According to such approaches, assessment is part of learning, so that it is not a final assessive process.
This reorientation lies in the role of reflective practice and constant feedback. Good feedback helps them to
detect the misconceptions, refine the strategies and acquire self-regulatory skills that they can use throughout
their life (Hattie & Timperley, 2007). At the same time, reflective practice will help teachers to critically analyze
their instructional choices and use pedagogy to meet the needs of various learners, enhancing instructional
coherence.

More importantly, the alignment of the curriculum, pedagogy and assessment is important to the success of the
NEP 2020 vision. Certainly, when the outcomes of learning, strategy, and assessment methods are integrated,
mathematics classrooms can be better placed to serve the 21% -century objectives of critical thinking, flexibility,
and relevance of knowledge application (Biggs & Tang, 2011). This compatibility is necessary in the
transformation of policy aspirations into a sustainable classroom practice.
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7. Challenges and Critical Reflections

Although NEP 2020 has suggested a pioneering and a visionary standpoint of how mathematics education
should be reformed, the transformation of policy motive into a lasting classroom practice is a sophisticated
problem. The policy-practice dichotomy is one of the most nagging issues, where general reform ideologies
tend to meet opposition because of established instructional habits, insufficient resources, and inertia of the
system. The existing scientific literature on educational reform shows that merely policy documents are not
enough to lead to a pedagogical change without further institutional commitment and contextualization (Fullan,
2016).

Another problematic issue is teacher preparedness and subject specific pedagogical capacity. The incorporation
of the 21% century skills in mathematics instruction needs profound knowledge of the content, the knowledge
of the pedagogy and the ability to facilitate inquiry based, discussion-based classrooms. But research has
continually revealed that a large proportion of teachers was not exposed to such pedagogies in pre-service and
in-service training and this may be a barrier to effective implementation (Ball et al., 2008; Darling-Hammond
etal., 2017). The transition to competency-based mathematics education has a danger of being shallow without
specific professional development.

More so, the problem of curriculum overload and structural inhibitions remains to inform classroom realities.
Although rationalisation of the curriculum at policy levels is encouraged, time constraints and fullness of the
syllabus usually force the teacher to focus on coverage and less on depth, thus preventing opportunities to solve
problems and ask questions (Hiebert & Grouws, 2007). Equally, a well rooted culture of examination is a major
obstacle. The assessment procedures with high stakes encroaching on the promotion of reasoning and formative
learning practices can be discouraged by using the high stakes testing arrangements (Black & Wiliam, 2009).
Lastly, equity issues should also be considered seriously. Inequality in infrastructure, access to digital
technology, and provider of teachers in various school education settings threaten to aggravate the status quo
of inequality in education. Contextual diversity and the practice of inclusive strategies in the implementation
of the reform agenda of NEP 2020 should be paid special attention to ensure the interests of all the learners to
receive a positive result (OECD, 2019).

8. Conclusion and Way Forward

The presented conceptual analysis has revealed that the need to incorporate 21% century skills in school
mathematics is a policy consideration in the modern Indian setting as well as an educational requirement. The
paper based on the background knowledge of the theories of mathematics learning and reform discourses in
both international and national settings highlights that the following skills like critical thinking, problem-
solving, creativity, communication and adaptability are not the peripheral needs of mathematics instruction,
but these skills are inseparable parts of meaningful mathematical activity (Kilpatrick et al., 2001; NCTM,
2014). NEP 2020 offers a logical policy vision that acknowledges this possibility by promoting competency-
based learning, conceptual learning, interdisciplinary solutions, and assessment reform.

Nevertheless, NEP 2020 is a very strong enabling framework, though it cannot, itself, guarantee the change of
the reality in math classes. To realise its vision, there needs to be a long-term coherence in the design of its
curriculum, its pedagogy, assessment, and teacher professional development. Devoid of a sustained
institutional aid, subject-particular pedagogical capacity formation, and comprehensive cohesiveness, the
policy ambitions are apt to stay mostly fictional (Fullan, 2016). A particularly important role the teachers have
is facilitating policy into practice, so they need constant opportunities to discuss the discourse-based, inquiry-
based, and reflected methods of mathematics instruction (Darling-Hammond et al., 2017).

In the future, further studies that would enhance this conceptual study by a theoretical refinement and empirical
studies that analyze the interpretation and implementation of NEP-consistent mathematics pedagogies in
various schools should be developed. Such studies can perform a beneficial role in enhancing knowledge on
how education in mathematics can equip students not merely to achieve academic outcomes, but also to be
thoughtful contributors in an ever more complicated and unpredictable world. In the end, refocusing
mathematics education based on the 21% century skill sets put the area as a rather successful conduit of
empowerment of the students of tomorrow.
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