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Abstract:

The National Education Policy of India is a good and positive vision of the government for the development of
comprehensive education in the country. India's first National Education Policy was launched in 1968 by Prime
Minister Indira Gandhi. Then Prime Minister Rajiv Gandhi launched the Second National Education Policy in
1986, which was later revised in 1992. Now the Third National Education Policy has been implemented under
the leadership of the Prime Minister of India, Narendra Modi. Now when we check the information of this new
education policy, one thing is clear that now the responsibility of parents has increased from the point of view
of children's education. Parents now realize that education goes beyond the curriculum. The new National
Education Policy serves as a visionary framework outlining the government's approach to transform the
education landscape of the country, this education policy emphasizes inclusiveness, flexibility, and a student-
centered approach, which seeks to revitalize the education system through the integration and dissemination of
all technologies, critical thinking skills in students to promote development. This abstract explores the
challenges and opportunities related to integration within the framework of Physics education and highlights
the nuances relevant to the Indian context.
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I.  Introduction

India's National Education Policy (NEP), unveiled in July 2020, represents significant reforms to
transform the country's education system [1]. It replaces the 34-year-old National Education Policy of 1986 to
meet the evolving needs of the 21st century [1-2]. NEP emphasizes holistic and multidisciplinary education,
encouraging critical thinking and creativity [2]. It presents a flexible and integrated approach, promotes a
5+3+3+4 curriculum structure, and emphasizes foundational learning in the early years [1-3]. The policy
advocates the use of the mother tongue or vernacular as the medium of instruction up to class 5 for better
understanding and retention. NEP emphasizes the integration of vocational education, skill development, and
technology for effective education [2-3]. It suggests significant changes in assessment methods to reduce exam
stress and focus on continuous assessment [2-3]. The National Research Foundation was established to promote
and advance innovation and research in higher education [3].

Overall, the NEP aspires to create an inclusive, equitable, and globally competitive education system
in India [3-5]. Effective implementation of the National Education Policy (NEP) in physics education, like any
educational reform, brings challenges and opportunities. NEP is a comprehensive document that outlines the
vision and objectives of education in India and its successful implementation in the field of physics education
requires careful consideration of various factors [6]. Here are some challenges and opportunities related to the
effective implementation of NEP in physics education. In this new educational policy, we will study the
challenges that students who study Physics in science may face in these educational policies and the
opportunities that they can get in these new educational policies. India's National Education Policy is a
transformative initiative aimed at completely redefining the educational landscape to meet the needs of the
twenty-first century.

Il.  Material And Methods
Challenges of the National Education Policy
The implementation of the National Education Policy in Maharashtra and across India has created
many challenges for Physics students. First, the transition to a multidisciplinary approach can create difficulties
in adapting to a more holistic teaching style [6]. In addition, the emphasis on the native language as a medium
up to grade five may hinder student's acquisition of scientific vocabulary in English, thereby affecting their
understanding of physics concepts [8]. Integrating professional learning and skill development can distract from
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the core theoretical aspects of physics. Proposed changes in assessment methods can create uncertainty and
stress among students. Limited resources and infrastructure in some parts of Maharashtra may affect the quality
of Physics education. Incorporating technology into learning can be challenging for students without adequate
digital resources [7].

A major obstacle is the need for trained teachers in new educational methods. Furthermore,
successfully establishing a National Research Foundation to promote physics research may face funding and
logistical difficulties [7-9]. Balancing the practical and theoretical components can be a struggle for students
depending on the availability of laboratory facilities. Addressing these challenges is important to ensure a
smooth transition and effective learning experience for students pursuing physics in the context of the NEP
[10].

Infrastructure and Resources of Physics: The effective implementation of the National Education Policy
(NEP) in physics education in India requires significant improvements in infrastructure and resources. Many
educational institutions lack adequate laboratory facilities, which are essential for hands-on learning and
experimentation. Additionally, access to digital tools and resources remains uneven, particularly in rural areas.
The NEP emphasizes the need for modern classrooms equipped with technology to enhance interactive learning
experiences. Investing in infrastructure will play a crucial role in fostering a conducive environment for quality
physics education.

Physics Teacher Training: The NEP highlights the critical importance of teacher training in enhancing physics
education across India. Currently, many physics educators lack exposure to innovative teaching methods and
updated content, which can hinder effective learning. The policy advocates for regular professional
development programs to equip teachers with contemporary pedagogical skills and subject knowledge.
Furthermore, collaboration with higher education institutions can help facilitate workshops and training
sessions. By prioritizing teacher training, the NEP aims to foster a more engaging and effective learning
environment in physics classrooms. This investment in educators is essential for nurturing the next generation
of scientists and innovators.

Curriculum Design and Integration of the Physics Subject: The NEP emphasizes a transformative approach
to curriculum design in physics education, advocating for an interdisciplinary framework that connects physics
with other sciences and practical applications. This integration encourages students to explore real-world
phenomena, enhancing their understanding and appreciation of physics concepts. The policy calls for the
incorporation of experiential learning, where students engage in hands-on experiments and projects that
promote critical thinking. Additionally, the curriculum is designed to be flexible, allowing educators to tailor it
to local contexts and student needs. By fostering a more holistic and relevant physics curriculum, the NEP aims
to cultivate a deeper interest in science among students and prepare them for future challenges in a rapidly
evolving world.

Assessment Methodology: The NEP advocates for a shift in assessment methodology in physics education,
moving away from rote memorization toward more formative and comprehensive evaluation methods. This
approach emphasizes critical thinking, problem-solving, and practical application of concepts through project-
based assessments and practical examinations. Additionally, continuous feedback mechanisms are encouraged
to support student learning and development. By adopting a more holistic assessment framework, the NEP aims
to better measure students' understanding and readiness to engage with real-world scientific challenges. This
transformation seeks to create a more supportive and effective learning environment in physics education.

Resistance to Change: Educational reforms often face resistance from various stakeholders including teachers,
parents, and students. Effective communication and engagement strategies are needed to convince these
stakeholders of the benefits of NEP and address their concerns.

Why students neglect the physics subject in National Education Policy

[1Many students view physics as a challenging subject due to its complex concepts and heavy reliance on
mathematics.

[JA disconnect between physics content and real-world applications makes it hard for students to see its
importance in everyday life.

[ Limited access to laboratory facilities and digital tools, especially in rural areas, hinders hands-on learning
experiences.

[1Many educators may not be well-equipped with modern teaching methods, affecting student engagement and
understanding.
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[ The focus on examinations and rote learning often leads students to prioritize subjects perceived as easier or
more rewarding.

[]Students may follow their peers' choices, gravitating towards more popular subjects and leaving physics
behind.

Opportunities of the National Education Policy

The National Education Policy (NEP) of India and Maharashtra offers significant opportunities for
students pursuing physics. By focusing on a multidisciplinary approach and flexible curriculum, the policy
allows students to explore the diverse applications of physics in various fields. It encourages the integration of
research and innovation, offering students opportunities to engage with the latest scientific developments. The
emphasis on skill development and professional learning equips physics students to apply their knowledge in
practical and industry-related contexts. This framework nurtures the growth of future scientists and innovators
who can contribute meaningfully to the advancement of science and technology.

The NEP also promotes critical thinking, problem-solving, and creativity, equipping physics students
with the skills necessary to thrive in today’s fast-paced technological landscape. The integration of technology
into physics education further enhances learning, allowing students to utilize online resources and virtual labs.
This not only helps students grasp complex physics concepts but also fosters experiential learning in a safe and
interactive environment. Virtual tools and simulations give students the ability to conduct experiments,
improving their practical skills and overall understanding of physics. Additionally, the use of data analytics
enables educators to track students' progress and tailor lessons to suit individual learning needs. This integration
of technology aims to make physics education more effective and relevant, preparing students for the future.

Holistic education, as emphasized by the NEP, extends beyond academic knowledge to include the
development of critical thinking, creativity, and ethical values. This approach encourages interdisciplinary
learning, where students can connect physics with fields like technology and environmental science. By
fostering an inclusive learning environment, the NEP addresses diverse learning styles and promotes
collaboration among students. This holistic perspective not only enhances conceptual understanding but also
prepares students to tackle real-world challenges from a well-rounded standpoint. Ultimately, this approach
aims to nurture both the intellectual and moral growth of students.

Professional development for physics educators is another key focus of the NEP. It highlights the need
for continuous training, workshops, and seminars to keep teachers updated with the latest pedagogical strategies
and subject knowledge. By encouraging lifelong learning, the NEP ensures that teachers remain effective in
engaging and inspiring students. This ongoing professional growth positively impacts student achievement and
engagement, aligning with the vision of high-quality education in India.

The NEP further emphasizes research and innovation by promoting collaboration between educational
institutions and research organizations. This fosters scientific inquiry and creativity, providing students with
opportunities to engage in meaningful research projects. Additionally, collaboration with industry and local
communities enhances learning outcomes and helps contextualize physics education, making it more relevant
and impactful in addressing contemporary scientific and technological challenges. Through such partnerships,
the NEP aims to develop a skilled and knowledgeable workforce equipped for the future.

I11.  Result And Discussion
The implementation of the National Education Policy (NEP) 2024 in India has introduced
transformative changes across all levels of education, including the approach to physics education for students.
Below is a tabular overview highlighting key aspects and potential benefits for physics students under this
framework.

Table 1: Impact of the National Education Policy (NEP) 2020 on Physics Education in India

Aspect Details Under NEP Implications for Physics Students
. Flexible 5+3+3+4 design replacing 10+2 Encourages early introduction and sustained
Curricular Structure . PR : < :
system interest in science, including physics.
T Allows students to select subjects across Physics can be paired with diverse subjects,
Interdisciplinary Approach . L .
streams enhancing its application and interest.
Vocational Integration Inclusion of vocathnal tralplng alongside Hands-on learning in a}pplled physics and
academic learning related fields.
Assessment Reforms Format_lve and cor_npetency-bas_ed Focus on conc_eptual ur]der_standmg and
evaluations replacing rote learning practical application.
Diaital and Online Learnin Integration of virtual labs and digital Increases accessibility and fosters
g Y resources for physics education experimentation through technology.
- Continuous professional development for Enhances teaching quality and student
Teacher Training - - - . -
teachers in modern teaching methodologies engagement in physics.
Multidisciplinary Research Focus on_undergraduate research as part of a Opportun}tles for physm_s students to engage
flexible four-year degree program in research projects early.
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These changes aim to provide physics students with a more practical, flexible, and interdisciplinary
learning experience, preparing them for both academic and industry-related challenges in the 21st century.

Engaging students in physics presents several challenges for educators, which are deeply rooted in
pedagogical, institutional, and societal factors. Based on case studies and analyses from various educational
systems, the following challenges emerge:

e Abstract Nature of Physics: Physics concepts often involve abstract reasoning and mathematical
formulations, which can alienate students who struggle with conceptual or quantitative subjects. This issue is
exacerbated by a lack of emphasis on real-world applications during teaching

¢ Resource Limitations: Many schools and colleges in developing regions, including rural India, lack
adequate laboratory facilities, modern equipment, and digital resources. This deficit restricts the hands-on
experiences necessary for making physics engaging and relatable

e Teacher Preparedness: Teachers often lack updated training or resources to integrate innovative teaching
methods, such as inquiry-based learning, simulations, or interdisciplinary approaches. Continuous
professional development in these areas is rarely prioritized

e Perception of Difficulty: Physics is frequently perceived as one of the most challenging subjects, leading to
anxiety or disinterest among students. The lack of tailored teaching strategies to address diverse learning
needs further exacerbates this perception.

¢ Curriculum Rigidity: Overly rigid and theoretical curricula that fail to incorporate emerging topics, current
research, or societal relevance make physics less appealing. This inflexibility also stifles creativity and
curiosity in students.

e Gender and Social Barriers: Studies highlight underrepresentation of certain groups, such as women and
economically disadvantaged students, in physics education. Societal biases and stereotypes often discourage
these students from pursuing physics-related careers.

Case Study Example: A rural school in Maharashtra addressed these challenges by implementing community-
funded physics labs and adopting an activity-based curriculum. Teachers engaged students through project-
based learning, showing practical applications of physics in agriculture and local industries. The program
significantly increased interest and participation in physics courses, especially among girls. This example
underscores the impact of contextualizing physics education and leveraging local relevance.

India's National Education Policy (NEP) presents promising opportunities for physics students with an
emphasis on flexibility, skill development, and research integration, the effective implementation of these
reforms may pose challenges.

Graphical Analysis
Enrolment Trends in Physics Education (2017-2023)

The graph 1 illustrates the year-wise enrolment trends of male and female students in undergraduate
and postgraduate physics courses from 2017 to 2022. Over the years, both male and female enrolments show a
steady increase, with male students consistently having higher numbers compared to their female counterparts.
This indicates a gradual growth in interest in physics education among both genders, though the gender gap
remains evident. The upward trend suggests that the National Education Policy's focus on science education
may be contributing to greater participation in physics
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Graph 1: Year wise enrollment in physics education (2017-2022)
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Technology Access in Rural vs. Urban Areas
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Graph 2: comparison of access to digital tool for physics education

The graph 2 compares the access to digital tools for physics education in rural and urban
schools/colleges. It shows a significant disparity, with urban areas having considerably higher access to digital
tools (80-90%) compared to rural areas (40-60%). This highlights the digital divide that exists between rural
and urban institutions, which can affect the effectiveness of technology integration in physics education. The
gap underscores the need for targeted policies to improve digital infrastructure in rural areas.

while India's National Education Policy (NEP) offers transformative opportunities for physics
education, its implementation presents notable challenges. Key areas like infrastructure, teacher training, and
bridging the rural-urban digital divide require urgent attention to ensure equitable access to quality education.
The integration of technology and interdisciplinary approaches holds promise for fostering critical thinking and
practical skills among students. However, overcoming resistance to change and addressing resource limitations
are critical for realizing the policy's vision. Collaborative efforts among stakeholders can help bridge gaps,
making physics education more inclusive, engaging, and aligned with 21st-century demands.

IV.  Conclusion

India's National Education Policy (NEP) represents a significant step toward modernizing physics
education by promoting holistic, interdisciplinary learning and integrating technology. While the policy offers
numerous opportunities for enhancing student engagement and fostering critical skills, its successful
implementation is contingent upon addressing various challenges, such as inadequate infrastructure and the
need for teacher training. By focusing on collaboration between educational institutions and industry, the NEP
can create a supportive ecosystem that encourages innovation and research. Ultimately, the vision of the NEP
aims to equip students with the knowledge and skills necessary to thrive in a rapidly evolving scientific
landscape, making them well-prepared for future careers in research, industry, and technology.
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