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Abstract: The National Education Policy (NEP) of 2020 in India outlines a transformative vision for 
education, emphasizing hands-on learning experiences and the continuous enhancement of teacher 
education. This study explores the pivotal role of practical work in science subjects and its correlation with 
the quality improvement of teacher education within the framework of NEP-2020. Practical work in science 
education serves as a cornerstone for fostering experiential learning, critical thinking, and skill development 
among students. NEP-2020 recognizes the significance of integrating practical experiences into science 
curricula to bridge the gap between theoretical knowledge and real-world application. This paper delves 
into the multifaceted benefits of practical work, including the promotion of interest and engagement, 
development of problem-solving skills, and the cultivation of a scientific mindset. Furthermore, the NEP-
2020 places a strong emphasis on elevating the quality of teacher education. Teachers play a pivotal role in 
facilitating effective practical work experiences for students. The policy underscores the need for 
pedagogical training and continuous professional development (CPD) opportunities for educators. This 
study explores how teacher education programs are adapting to the multidisciplinary approach advocated 
by the NEP-2020, empowering teachers with the skills to seamlessly integrate practical work into their 
teaching methodologies. 

The integration of technology is another key aspect highlighted in the NEP-2020, and this study investigates 
how teacher education programs are incorporating technological tools to enhance practical learning 
experiences in science. Technology is very essentialfrom virtual labs to simulations for immersive and 
interactive learning.Assessment strategies form an integral part of quality teacher education. This study 
discusses how teacher education programs are aligning assessment methods with the objectives of practical 
work, ensuring that evaluations are meaningful and reflective of students’ understanding of scientific 
concepts.This study provides insights into the symbiotic relationship between practical work in science 
subjects and the ongoing efforts to enhance the quality of teacher education in line with the transformative 
vision laid out in the NEP-2020.  
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Introduction: The National Education Policy (NEP) 2020 is a comprehensive framework aimed at 
transforming India’s education system. The NEP addresses the evolving needsof learners and makes 
education more holistic, flexible, and multidisciplinary. The policy introduces foundational changes in the 
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education structure, including a 5+3+3+4 curricular structure for school education, replacing the traditional 
10+2 system.NEP encourages a multidisciplinary approach, allowing students to choose subjects across 
various streams and promoting a more holistic understanding of knowledge. There is a renewed focus on 
vocational education, aiming to integrate it into mainstream education to make students more employable. 
The policy emphasizes flexibility and multiple entry and exit points in higher education, promoting a more 
student-centric and liberal education system. 

NEP acknowledges the role of technology in education and advocates for the integration of technology to 
enhance the learning experience. The NEP 2020 also recognizes the crucial role of science education in 
fostering critical thinking, creativity, and a scientific temper among students. The policy aims to make 
science more interesting and accessible to learners, encouraging them to pursue scientific careers. Practical 
work is highlighted as an essential component to achieve this goal. The NEP 2020 recognizes the importance 
of science education and underscores the role of practical work in making science learning more experiential, 
engaging, and effective in fostering a deeper understanding among students. 

NEP-2020 and Science Education: The National Education Policy (NEP) 2020 includes specific provisions 
that emphasize hands-on learning and practical aspects of education, aligning with the goals of enhancing 
science education. Here are some key provisions: 

Early Childhood Education and Foundational Learning: NEP emphasizes a play-based and activity-
based approach in the early years of education, ensuring that learning is hands-on and experiential. This 
provision encourages the integration of activities that involve exploration, experimentation, and practical 
engagement, fostering a foundation for scientific thinking from a young age. 

Integrated and Experiential Learning: The policy promotes an integrated and experiential approach to 
learning across subjects. It suggests the use of hands-on activities, projects, and experiments to make 
learning more practical and applicable. For science education, this approach encourages students to explore 
the practical applications of scientific concepts, reinforcing theoretical knowledge with real-world 
experiences. 

Focus on Vocational Education: NEP advocates for the integration of vocational education into the 
mainstream curriculum, emphasizing practical skills development. This provision aligns with science 
education by offering avenues for students to engage in practical applications of scientific knowledge, 
preparing them for careers in science and technology fields. 

Curricular Flexibility and Choice: The policy supports a flexible and multidisciplinary curricular structure, 
allowing students to choose subjects based on their interests and aptitudes.This flexibility enables students to 
engage in hands-on learning experiences within the science stream, tailoring their education to align with 
specific scientific interests and career aspirations. 

Use of Technology and Online Labs: NEP recognizes the importance of technology in education and 
encourages the development of online resources, including virtual labs.Online labs provide a platform for 
students to conduct virtual experiments and simulations, supplementing traditional practical work and 
ensuring access to hands-on learning experiences, even in resource-constrained environments. 

Internships and Apprenticeships: The policy emphasizes the incorporation of internships and 
apprenticeships into higher education programs, promoting practical exposure and skill development. In the 
context of science education, internships can provide students with real-world experiences in laboratories, 
research institutions, or industries, enhancing their practical understanding of scientific applications. 

Research and Innovation: NEP encourages a research-oriented approach at all levels of education, 
promoting inquiry-based learning and problem-solving. This provision aligns with the goals of science 



Published By: www.bijmrd.com  ll All rights reserved. © 2026 ll Impact Factor: 5.7 
BIJMRD Volume: 4 | Issue: 05 |May 2026 | e-ISSN: 2584-1890 

 
    41 | Page 
     

education by emphasizing the importance of practical research experiences, fostering a culture of innovation 
and discovery among students. 

In summary, the provisions in NEP-2020 that emphasize hands-on learning and practical aspects of 
education align with the goals of enhancing science education by promoting experiential learning, skill 
development, and a deeper understanding of scientific concepts through real-world applications. These 
provisions aim to equip students with the practical knowledge and skills needed to excel in scientific fields 
and contribute to research and innovation. 

Impact of Practical Work on Students’ Learning: Practical work, often referred to as hands-on or 
experiential learning, plays a crucial role in enhancing students’ understanding and interest in science. Here 
are some evidence-based examples of how practical work positively impacts students’ learning in science: 

Enhanced Understanding of Abstract Concepts: Practical work provides students with the opportunity to 
visualize and experience abstract scientific concepts. For example, conducting experiments in physics or 
chemistry allows students to see the principles they learn in action, making it easier for them to grasp 
complex ideas. 

Application of Theoretical Knowledge: Practical work enables students to apply theoretical knowledge in 
real-world situations. For instance, in biology, dissection exercises help students connect theoretical 
knowledge of anatomy to the physical structures they observe in a specimen. 

Development of Critical Thinking Skills: Hands-on experiments encourage students to think critically and 
analyze results. They learn to troubleshoot, make predictions, and draw conclusions based on evidence. This 
process of inquiry fosters a deeper understanding of scientific principles. 

Increased Engagement and Motivation: Students often find practical work more engaging and interesting 
than traditional lectures. The hands-on nature of experiments captures their attention and stimulates 
curiosity, leading to increased motivation to learn and explore scientific concepts. 

Long-Term Retention of Knowledge: Research suggests that students who engage in practical activities 
tend to retain information for a longer duration. The kinesthetic experience of conducting experiments 
enhances memory recall compared to passive learning methods. 

Improved Problem-Solving Skills: Through practical work, students develop problem-solving skills as they 
encounter challenges and find solutions during experiments. This skill set is transferable to various aspects of 
their education and future careers. 

Promotion of Teamwork and Communication: Collaborative experiments foster teamwork and 
communication skills. Students often work in pairs or groups, sharing ideas, discussing observations, and 
collectively interpreting results. These experiences mirror the collaborative nature of scientific research. 

Preparation for Future STEM Careers: Engaging in practical work provides students with a foundation 
for pursuing careers in science, technology, engineering, and mathematics (STEM) fields. It offers them a 
taste of the hands-on work that professionals in these fields undertake. 

In summary, the positive impact of practical work on students’ understanding and interest in science is well-
supported by evidence. The hands-on experiences gained through experiments contribute significantly to the 
development of critical thinking skills, application of knowledge, and a lasting appreciation for scientific 
principles. 
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Challenges in Implementing Practical Work: While practical work in education, especially in science, is 
highly beneficial for students, there are several challenges associated with its implementation. Here are some 
common challenges: 

Infrastructure and Resource Limitations: Many schools and educational institutions, especially in 
resource-constrained areas, may lack proper laboratory facilities, equipment, and materials required for 
practical experiments. This limitation hinders the effective implementation of hands-on activities. 

Teacher Training and Preparedness: Teachers need specialized training to effectively design, 
demonstrate, and supervise practical experiments. Inadequate training or a lack of confidence among 
educators can compromise the quality of practical work and its impact on student learning. 

Safety Concerns: Practical work often involves potentially hazardous materials and equipment. Ensuring 
the safety of students during experiments is crucial but can be challenging, especially if there is a lack of 
safety protocols, equipment, or teacher expertise. 

Assessment Challenges: Assessing practical work can be more time-consuming and subjective compared to 
traditional exams. Developing fair and standardized evaluation methods for hands-on activities can be a 
challenge, particularly in large classes. 

Integration with Curriculum: Integrating practical work seamlessly into the curriculum can be 
challenging. Teachers may struggle to connect hands-on activities with theoretical concepts, leading to a 
disjointed learning experience for students. 

Technological Barriers: Some practical work may require access to technology, such as computers or 
specialized software. In schools with limited technological resources, students may miss out on the benefits 
of digital tools that enhance practical learning experiences. 

Inadequate Funding: Schools may face budget constraints that limit their ability to invest in laboratory 
equipment, consumables, and maintenance. Without sufficient funding, educational institutions may struggle 
to provide the necessary resources for practical work. 

Teacher Education and Professional Development: Equipping teachers with skills for practical work is 
crucial as it enhances hands-on learning, fostering a deeper understanding of concepts. This approach 
promotes critical thinking and problem-solving skills, preparing students for real-world applications. Several 
teacher training programs prioritize this objective. For instance, the “STEM Teacher Professional 
Development” initiative focuses on science, technology, engineering, and math education. It equips teachers 
with innovative methods, encouraging practical engagement in the classroom. Similarly, the “Project-Based 
Learning (PBL) Certification” empowers educators to integrate hands-on projects. This initiative emphasizes 
collaboration, communication, and creativity, essential skills for students navigating a dynamic future. By 
investing in such programs, educators gain the tools to create dynamic and interactive learning environments, 
ultimately benefiting students in their academic and professional journeys. 

Case Studies or Examples: One notable example of successful practical work implementation aligning with 
the National Education Policy (NEP) 2020 is the “ATL Tinkering Labs” initiative in India. These labs, 
established as per NEP guidelines, emphasize hands-on learning in science, technology, engineering, and 
mathematics (STEM) subjects. The Atal Innovation Mission (AIM) under NITI Aayog, the policy think tank 
of the Indian government, has set up these labs in schools across the country. They provide a dedicated space 
for students to engage in practical activities, fostering innovation and problem-solving skills. The labs cover 
various scientific domains, enabling students to apply theoretical knowledge in real-world scenarios. 
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Another example is the “Mobile Science Labs” initiative in several Indian states. These labs, equipped with 
portable scientific instruments, travel to schools, ensuring access to practical learning experiences, especially 
in remote areas. This approach not only supports NEP-2020’s emphasis on experiential learning but also 
addresses inclusivity in science education. 

These examples showcase the successful integration of practical work in science education in alignment with 
NEP-2020, contributing to a more holistic and application-oriented learning experience for students. 

Conclusion and Future Directions: In light of the National Education Policy of 2020, which places a 
strong emphasis on experiential and application-oriented learning, the potential impact of enhancing science 
education through practical work is substantial. The integration of hands-on activities aligns with the broader 
goals of the NEP to cultivate critical thinking, creativity, and a deep understanding of subjects among 
students. By adopting the practical guidelines discussed in this paper, educators can create an enriching and 
engaging learning environment that prepares students for the challenges of the future while nurturing a 
genuine interest in the field of science. 

Building on the insights from the National Education Policy (NEP) of 2020, there are several promising 
avenues for further research and development in the field of science education. These directions aim to 
enhance the implementation of practical work, align with the goals of the NEP, and address the evolving 
needs of students and educators: 

Assessment Strategies for Practical Learning: Investigate and develop innovative assessment strategies 
that effectively measure the learning outcomes of practical work. This includes formative and summative 
assessment methods that align with the hands-on and experiential nature of science education. 

Integration of Technology in Practical Work: Explore ways to leverage emerging technologies, such as 
virtual reality (VR), augmented reality (AR), and simulations, to enhance practical work in science 
education. This can provide immersive experiences, especially in cases where physical experiments may be 
challenging or expensive. 

Inclusive Practical Work: Conduct research on strategies to make practical work more inclusive, catering 
to diverse learning styles, abilities, and backgrounds. Develop resources and guidelines that ensure equitable 
access to hands-on learning experiences for all students. 

Teacher Training and Professional Development: Investigate the most effective methods for training and 
supporting educators in the integration of practical work. This includes professional development programs, 
workshops, and resources that empower teachers to design and implement meaningful hands-on activities. 

Longitudinal Studies on the Impact of Practical Work: Conduct longitudinal studies to assess the long-
term impact of practical work on students’ academic performance, career choices, and overall scientific 
literacy. This research can contribute valuable insights into the sustained benefits of hands-on learning. 

Global Collaboration in Science Education: Foster international collaboration to share best practices and 
innovative approaches in science education. Cross-cultural studies can help identify effective strategies and 
cultural considerations in implementing practical work in diverse educational settings. 

Community Engagement and Citizen Science: Explore ways to involve local communities in practical 
science projects. Citizen science initiatives can not only enhance students’ learning experiences but also 
contribute valuable data to scientific research. 

Student-Centered Design of Practical Activities: Involve students in the design and evaluation of hands-
on activities. This student-centered approach can help tailor practical work to the interests and needs of 
learners, increasing their engagement and ownership of the learning process. 



Published By: www.bijmrd.com  ll All rights reserved. © 2026 ll Impact Factor: 5.7 
BIJMRD Volume: 4 | Issue: 05 |May 2026 | e-ISSN: 2584-1890 

 
    44 | Page 
     

Assessment of Soft Skills Development: Investigate the impact of practical work on the development of 
soft skills, such as communication, collaboration, and problem-solving. Assess how these skills contribute to 
students’ overall academic success and preparedness for future careers. 

Impact on Environmental and Sustainable Practices: Explore practical activities that incorporate 
environmental sustainability and promote awareness of ecological issues. Investigate how science education 
can contribute to a broader understanding of sustainable practices and environmental stewardship. 

By exploring these future directions, researchers and educators can contribute to the continuous 
improvement of science education, aligning with the principles set forth in the NEP-2020. These avenues of 
research have the potential to enrich the learning experiences of students, better prepare them for future 
challenges, and contribute to the advancement of scientific knowledge and literacy. 
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