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Abstract 

India has a vast and rich knowledge system rooted in its ancient traditions, including subjects 

such as astronomy, mathematics, medicine, philosophy, and governance. The Indian 

Knowledge System (IKS) is a vast and diverse body of traditional wisdom that has evolved 

over millennia, incorporating philosophy, science, mathematics, spirituality, and art.  The 

National Education Policy (NEP) 2020 emphasizes integrating the Indian Knowledge System 

(IKS) with modern scientific methods to enhance learning outcomes, foster critical thinking, 

and contribute to global knowledge paradigms. This paper explores the relevance of the 

scientific approach to understanding and reviving the IKS within the framework of the National 

Education Policy (NEP) 2020, which emphasizes holistic education, interdisciplinary learning, 

and the integration of traditional knowledge with modern scientific education. Through an 

examination of the NEP 2020’s core principles, such as the promotion of indigenous 

knowledge systems, and a review of the scientific methodologies that can be applied to IKS, 

this paper seeks to outline a pathway for integrating IKS into the mainstream educational 

curriculum. The discussion includes the significance of critical thinking, empirical validation, 

and evidence-based approaches to understanding IKS, while also considering the challenges 

and opportunities presented by the NEP 2020 in reimagining India’s educational landscape. 

Additionally, the paper highlights case studies of IKS applications in agriculture, medicine, 

and sustainable living, showcasing how the scientific approach to IKS can contribute to 

contemporary societal needs. The conclusion provides recommendations for policymakers, 

educators, and researchers on how to bridge the gap between traditional knowledge and modern 

scientific inquiry in a manner that respects both systems while fostering a balanced, inclusive 

educational environment. 

Keywords - Indian Knowledge System, National Education Policy 2020, Scientific Approach, 
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Introduction  

India’s knowledge system is an amalgamation of diverse disciplines developed over millennia, 

spanning fields such as mathematics, astronomy, medicine, metallurgy, linguistics, philosophy, 

and governance. These knowledge traditions have had a profound impact on human civilization 

and contributed to global scientific advancements throughout history.  With the advent of 

modern education systems, the rich intellectual heritage of India has been marginalized, often 

viewed as antiquated or non-scientific. However, recent efforts have sought to re-examine and 

integrate this knowledge system using modern scientific methodologies. The National 

Education Policy (NEP) 2020 has recognized the importance of the Indian Knowledge System 

(IKS) and has proposed strategies to integrate it into contemporary education and  aims to 

address this imbalance by integrating India’s indigenous knowledge systems into the 
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mainstream educational framework, promoting a holistic and interdisciplinary approach to 

learning. 

The policy emphasizes the need for a multidisciplinary approach, research-driven initiatives, 

and an inclusive framework that blends traditional wisdom with modern scientific inquiry. 

While traditional knowledge often contains empirical insights, it requires rigorous scientific 

methodologies to be fully appreciated and integrated into modern education. This paper 

explores the scientific aspects of IKS, its contributions to various domains, and the role of NEP 

2020 in revitalizing this knowledge system. The scientific approach, characterized by 

observation, experimentation, and critical analysis, plays a pivotal role in validating and 

understanding IKS and contribute to a more inclusive, dynamic and sustainable educational 

model.  The study underscores the importance of bridging ancient wisdom with modern 

scientific methodologies to create a holistic education system that aligns with India’s cultural 

heritage and global aspirations. 

Scientific Aspects of the Indian Knowledge System –  

The Indian Knowledge System is rooted in the cultural, philosophical, and scientific traditions 

of India. It encompasses diverse domains such as: 

• Mathematics and Astronomy - Indian mathematicians made pioneering contributions to 

the field, including the invention of zero, the decimal system, and algebraic techniques. 

Indian astronomers like Aryabhata and Brahmagupta made groundbreaking observations 

that were centuries ahead of their time. Aryabhata’s work on trigonometry, Brahmagupta’s 

theories on algebra, and Bhaskara II’s calculus concepts predate similar discoveries in the 

West. Indian astronomers like Varāhamihira and Lagadha developed advanced methods for 

celestial calculations, contributing significantly to modern astronomy. A scientific analysis 

of these contributions reveals the logical rigor and empirical observations embedded in 

these knowledge traditions. For example, Aryabhata’s approximation of π (pi) and his 

heliocentric model of planetary motion exhibit a clear scientific method based on 

observation, hypothesis, and mathematical proof. 

• Ayurveda and Traditional Medicine -: Ayurveda is an ancient system of medicine that 

emphasizes a holistic approach to health, balancing the body, mind, and spirit. Its practices 

and remedies have been passed down through generations and are increasingly gaining 

global recognition Ayurveda,  is based on systematic principles of physiology, diagnosis, 

and treatment. The texts such as Charka Samhita and Sushruta Samhita provide detailed 

knowledge of surgery, pharmacology, and holistic health. Modern research has validated 

several Ayurvedic practices, such as the antimicrobial properties of turmeric and the cardio 

protective effects of ashwagandha. Recent advancements in pharmacology and integrative 

medicine have enabled a scientific approach to Ayurveda by employing clinical trials, 

biochemical analysis, and molecular biology techniques. This integration can foster 

innovative healthcare solutions by combining traditional wisdom with modern medical 

science. 

• Metallurgy and Material Science -India’s ancient metallurgical expertise is evident in 

structures like the Iron Pillar of Delhi, which has resisted corrosion for over 1,600 years. 
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The Wootz steel used in Indian swords and weapons was highly prized and later influenced 

European steel-making techniques. Scientific studies on these materials reveal advanced 

knowledge of metal extraction, alloy composition, and heat treatment processes. By 

applying modern material science techniques, researchers can decode ancient Indian 

metallurgical practices and develop sustainable, high-performance materials for 

contemporary applications. 

• Linguistics and Computational Sciences - Panini’s Ashtadhyayi, a comprehensive 

treatise on Sanskrit grammar, is considered a precursor to modern computational 

linguistics. The structured rules of Sanskrit syntax have inspired developments in artificial 

intelligence (AI) and machine learning. Several studies suggest that Panini’s rule-based 

system aligns with formal language theory, making it relevant for natural language 

processing (NLP) and computational algorithms. The scientific approach to Sanskrit 

grammar highlights its logical framework and potential applications in digital technologies, 

including AI-driven linguistic modeling.  

• Agricultural Practices: Traditional Indian farming practices are rooted in sustainable and 

environmentally friendly methods. The knowledge of crop rotation, water conservation, 

and biodiversity is ingrained in India’s rural communities. 

• Vedic and Upanishadic Knowledge: The Vedas and Upanishads form the foundation of 

Indian philosophical thought, offering insights into metaphysics, ethics, and cosmology. 

These texts present a unique approach to understanding the universe and the self, 

incorporating spiritual and scientific knowledge. 

• Arts and Aesthetics: The artistic traditions of India, including music, dance, painting, and 

sculpture, is expressions of deep philosophical insights and cultural heritage. These forms 

of knowledge also contribute to social cohesion and the understanding of human emotions 

and experiences. 

Despite the rich diversity of IKS, it has often been sidelined in favor of Western-centric 

educational paradigms. The NEP 2020 aims to rectify this by encouraging the integration of 

indigenous knowledge into contemporary learning models. 

NEP 2020 and the Revival of Indian Knowledge System- 

• Integration of IKS into Mainstream Education -NEP 2020 emphasizes a 

multidisciplinary approach, encouraging the inclusion of IKS in school and university 

curricula. The policy recommends research-based learning, where students engage in 

projects that bridge ancient wisdom with modern scientific inquiry. Institutions such as 

the Indian Institute of Technology (IIT) and Indian Institute of Science (IISc) are 

collaborating with scholars to develop interdisciplinary courses that incorporate IKS 

principles. The policy also advocates for vernacular education, recognizing the importance 

of preserving linguistic heritage and fostering cognitive benefits associated with 

multilingual learning. By incorporating classical texts, philosophical discourses, and 

scientific treatises from Indian traditions, students can develop a holistic perspective on 

knowledge. 
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• Establishment of Research and Development Centers -NEP 2020 calls for the 

establishment of dedicated research centers focusing on IKS. The Indian Knowledge 

System Division under the Ministry of Education has initiated projects to document and 

analyze traditional knowledge using modern scientific methodologies. Such initiatives 

include: 

- Research on Ayurveda and Integrative Medicine to validate traditional healing practices 

through clinical trials.  

- Studies on Vedic Mathematics to explore its applications in modern computational 

sciences. 

- Interdisciplinary Programs linking ancient astronomy with contemporary astrophysics. 

These research initiatives provide a structured approach to studying IKS within a scientific 

framework, ensuring that its contributions are recognized and utilized in contemporary 

knowledge systems. 

• Skill Development and Innovation - IKS offers practical knowledge that can enhance 

skill-based learning. Traditional crafts, architecture, sustainable agriculture, and 

environmental conservation methods have immense potential for modern applications. 

NEP 2020 encourages skill development programs that draw from traditional knowledge, 

fostering innovation in sustainable development. For instance, ancient Indian water 

management systems, such as step wells and rainwater harvesting, offer solutions for 

contemporary water conservation challenges. By integrating these practices into 

engineering and environmental studies, India can develop sustainable models rooted in its 

own heritage. 

The National Education Policy 2020: A Vision for India’s Future and a Scientific 

Approach to Indian Knowledge System -  

The NEP 2020 represents a transformative shift in India’s educational landscape. It advocates 

for a more inclusive, equitable, and holistic education system that blends traditional and 

modern knowledge. The scientific approach involves a systematic process of inquiry that 

emphasizes observation, experimentation, and empirical validation. Applying this approach to 

IKS requires adapting traditional knowledge to the rigorous standards of scientific research, 

key objectives of the policy include: 

• Documentation and Codification: One of the first steps in applying the scientific 

approach to IKS is the documentation and codification of traditional knowledge. This 

ensures that valuable knowledge is preserved and can be systematically analyzed and 

tested. 

• Empirical Validation: Traditional knowledge often contains practical insights that can be 

validated through modern scientific methods. For example, Ayurvedic treatments can be 

subjected to clinical trials, and agricultural practices can be evaluated through experiments 

to assess their efficacy. 

• Interdisciplinary Collaboration: IKS is inherently interdisciplinary, with overlaps 

between fields such as philosophy, science, and art. A scientific approach encourages 
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collaboration between experts in various disciplines to explore the connections between 

traditional knowledge and modern scientific paradigms. 

• Incorporating Technology: Advances in technology can aid in the analysis and 

application of traditional knowledge. For example, the use of Geographic Information 

Systems (GIS) in studying traditional agricultural practices can offer new insights into 

sustainable farming methods. 

• Promoting Critical Thinking: The scientific approach also promotes critical thinking, 

questioning, and continuous evaluation. This ensures that traditional knowledge is not 

blindly accepted but is subject to rigorous analysis and improvement. NEP 2020 encourages 

students to engage in critical thinking and research, fostering an environment where 

traditional knowledge can be questioned, validated, and applied through empirical methods 

•  Inclusion of Indigenous Knowledge: The NEP acknowledges the importance of 

integrating India’s indigenous knowledge systems into the curriculum. This includes 

promoting the study of ancient Indian texts, languages, and scientific contributions. 

• Multidisciplinary Approach: The policy emphasizes a multidisciplinary approach to 

education, encouraging students to draw connections between various fields of study, 

including the sciences, arts, humanities, and social sciences. 

• Focus on Sustainable Development: With global challenges such as climate change and 

sustainability, the NEP 2020 highlights the relevance of traditional ecological knowledge 

systems, including those embedded in IKS, in promoting sustainable development. 

• Promotion of Local Languages and Cultural Knowledge: The policy stresses the 

importance of preserving and promoting local languages, which are often carriers of 

indigenous knowledge, and emphasizes learning in mother tongue. 

By adopting a scientific approach to IKS, the NEP 2020 envisions a future where India’s 

educational system is not only rooted in its ancient traditions but also embraces modern 

scientific advancements. 

Case Studies of Scientific Approaches to IKS - 

Several examples demonstrate how a scientific approach to IKS can contribute to contemporary 

solutions: 

• Ayurveda and Modern Medicine: Research on Ayurvedic medicines has grown 

significantly, with several studies confirming the efficacy of traditional herbs and 

treatments in managing diseases such as diabetes, arthritis, and hypertension. Scientific 

validation of these practices has helped bring Ayurveda into main stream medical 

discourse. 

• Sustainable Agriculture: Traditional farming techniques, such as organic farming, crop 

rotation, and water conservation practices, have been scientifically validated to contribute 

to sustainable agriculture. In some regions, these methods are being integrated with modern 

technology to enhance food security. 

• Mathematical Contributions: The work of ancient Indian mathematicians, such as 

Aryabhata, who proposed the heliocentric theory, and Brahmagupta, who developed 
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algebraic concepts, has been revisited and validated by modern scientists. The scientific 

community recognizes the timeless relevance of these contributions. 

Challenges in Implementing a Scientific Approach to IKS – Challenges and 

Opportunities in Integrating IKS with NEP 2020 –  

While the NEP 2020 presents a clear path forward for integrating IKS into the educational 

system, several challenges remain: 

• Lack of Documentation: Much of IKS is orally transmitted and not systematically 

documented. Efforts to codify and preserve this knowledge must be prioritized. 

• Resistance to Change: There may be resistance from some quarters of the educational 

system, particularly those rooted in Western paradigms of knowledge. 

• Need for Teacher Training: Teachers must be equipped with the necessary skills to teach 

both traditional knowledge and modern scientific methods. 

• Lack of Standardization – Many traditional knowledge sources lack standardized 

documentation, making scientific validation difficult. 

• Skepticism in Academia – Some scholars view IKS as unscientific or religiously inclined, 

leading to resistance in mainstream scientific institutions. 

• Limited Funding and Research Infrastructure – Although NEP 2020 emphasizes IKS, 

dedicated funding and research facilities are still inadequate. 

• Translation and Accessibility Issues – Ancient manuscripts are often in Sanskrit or 

regional languages, requiring extensive translation and interpretation efforts. 

• Interdisciplinary Barriers – Bridging traditional and modern scientific disciplines 

requires collaboration, which is often lacking in rigid academic structures. 

However, these challenges present opportunities for research, innovation, and collaboration 

between traditional knowledge holders and the academic community. 

Implementation of Policy Recommendations -  

To effectively integrate IKS with modern science, the following policy measures should be 

implemented: 

• Comprehensive Documentation Projects – Digitizing ancient manuscripts and 

developing open-access repositories for researchers. 

• Interdisciplinary Research Grants – Encouraging collaborative studies between 

scientists, historians, and traditional knowledge experts. 

• Public Awareness and Education – Conducting workshops, MOOCs, and seminars to 

create awareness of IKS’s scientific relevance. 

• International Collaboration – Engaging with global universities to position IKS within 

global research frameworks. 

Conclusion 

The scientific approach to the Indian Knowledge System presents an opportunity to enrich 

education, research, and innovation. NEP 2020 serves as a catalyst for integrating IKS into 

mainstream academia, promoting interdisciplinary studies and fostering skill-based learning. 

While challenges exist, strategic policy interventions can help bridge the gap between ancient 

wisdom and modern science, creating a robust, knowledge-driven society. The integration of 
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Indian Knowledge Systems into the National Education Policy 2020 presents a unique 

opportunity to revive and modernize ancient wisdom. By applying scientific methodologies to 

IKS, we can unlock the potential of traditional knowledge to address contemporary challenges. 

The NEP 2020’s emphasis on a multidisciplinary, inclusive approach to education creates a 

conducive environment for the scientific exploration of IKS, benefiting students, educators, 

and society at large. Through collaboration, documentation, and critical engagement, the Indian 

Knowledge System can be harmonized with modern scientific practices, contributing to a more 

sustainable and equitable future. 
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