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Abstract:The Indian Knowledge System (IKS) 

represents a vast intellectual tradition that integrates 

philosophy, science, technology, medicine, and 

environmental knowledge accumulated over millennia. 

Ancient Indian texts such as the Vedas, Upanishads, and 

scientific treatises contain profound insights into 

mathematics, astronomy, medicine, metallurgy, 

agriculture, and ecological balance. These traditions 

demonstrate a systematic approach to knowledge 

production based on observation, experimentation, and 

logical reasoning. This article explores the historical 

roots of scientific ideas embedded in the Indian 

knowledge system and examines their relevance in 

contemporary scientific discourse. By analysing 

classical Sanskrit texts, historical records, and modern 

scholarship, the study highlights the contributions of 

Indian scholars in fields such as mathematics, 

astronomy, Ayurveda, and environmental science. It also 

evaluates how traditional knowledge systems can 

contribute to modern scientific research, sustainable 

development, and interdisciplinary education. The paper 

argues that the integration of indigenous scientific 

knowledge with modern scientific frameworks can lead 

to innovative solutions to global challenges such as 

climate change, healthcare crises, and sustainable 

resource management. 
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1. Introduction 

Science has been an integral part of human 

civilization, and ancient societies developed 

sophisticated systems of knowledge based on 

observation and empirical reasoning. The Indian 

Knowledge System (IKS) represents one of the oldest 

continuous intellectual traditions in the world. Rooted in 

ancient scriptures and scholarly traditions, it 

encompasses fields such as mathematics, astronomy, 

medicine, architecture, agriculture, and environmental 

science.Indian scholars developed systematic methods of 

inquiry and classification that resemble modern 

scientific methodologies. Many scientific concepts were 

preserved in texts written in Sanskrit, Prakrit, and 

regional languages. The intellectual tradition was 

transmitted through gurukulas, universities, and 

scholarly communities, enabling the preservation and 

advancement of scientific knowledge across 

centuries.The contributions of ancient Indian scientists 

influenced global scientific development. Innovations 

such as the decimal numeral system, early trigonometry, 

surgical procedures, and astronomical calculations 

demonstrate the scientific sophistication of Indian 

scholars. Mathematical and astronomical treatises such 

as the Aryabhatiya laid the foundations for later 

developments in astronomy and mathematics. 

The modern rediscovery of these traditions has 

led to renewed interest in integrating indigenous 

knowledge with contemporary scientific research. 

Governments, universities, and research institutions are 

now exploring the relevance of traditional knowledge 

for sustainable development and interdisciplinary 

studies. 

2. Objectives of the Study 

The present research aims to: 

 

Examine the historical development of science within 

the Indian knowledge system. 

 

Identify major scientific contributions in fields such as 

mathematics, astronomy, medicine, and environmental 

science. 

 

Analyse the methodological foundations of scientific 

inquiry in ancient India. 

 

Evaluate the relevance of traditional scientific 

knowledge in contemporary contexts. 

 

Suggest ways to integrate traditional knowledge systems 

into modern research and education. 
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3. Research Methodology 

3.1 Nature of Research 

This study adopts a historical and analytical research 

methodology. 

3.2 Sources of Data 

The research is based on primary and secondary sources. 

Primary Sources: Vedic literature, Upanishads, 

Classical scientific treatises, medical texts such as 

Ayurveda classics, Mathematical and astronomical 

manuscripts 

Secondary Sources: Scholarly books and articles, 

Research papers on history of science, Historical 

interpretations of Sanskrit scientific texts 

3.3 Method of Analysis 

The study uses: 

Textual analysis of classical works 

Comparative historical analysis 

Interdisciplinary interpretation combining history, 

science, and philosophy. 

4. Concept of the Indian Knowledge System 

The Indian Knowledge System (IKS) refers to 

the cumulative intellectual and cultural heritage 

developed in the Indian subcontinent over several 

millennia. It encompasses diverse fields of knowledge 

that combine scientific observation with philosophical 

reflection and ethical considerations. Ancient Indian 

scholars conceptualized knowledge as an integrated 

system rather than isolated disciplines. Classical texts 

classify knowledge into various branches such as 

Mathematics (Ganita), Astronomy (Jyotisha), Medicine 

(Ayurveda), Architecture (Vastu Shastra), agriculture, 

ecology, and systems of logic and philosophy like 

Nyaya and Vaisheshika. These disciplines collectively 

formed a holistic framework for understanding the 

natural and social worlds. Indian scholars relied on 

empirical observation, experimentation, and rational 

debate while also grounding knowledge within broader 

metaphysical and ethical principles 

 

 

5. Historical Roots of Science in India 

5.1 Vedic Foundations of Scientific Thought:The 

Vedic period (1500–600 BCE) represents the earliest 

stage in the development of scientific thought in the 

Indian knowledge tradition. Vedic literature such as the 

Rigveda, Yajurveda, and associated Vedangas reveal 

systematic observations of nature and attempts to 

understand cosmic order. One of the most significant 

scientific disciplines emerging from this period was 

astronomy, particularly through Vedanga Jyotisha, 

which provided methods for calculating lunar cycles, 

determining auspicious times, and measuring time 

through nakshatras (lunar constellations) (Pingree, 

1978). Mathematical ideas also developed in connection 

with ritual practices. The construction of sacrificial 

altars described in the Sulba Sutras required precise 

geometric measurements, leading to rules equivalent to 

the Pythagorean theorem, such as the statement that the 

diagonal of a rectangle produces areas equal to the two 

sides (Boyer & Merzbach, 2011). These examples 

demonstrate that early Indian scholars applied 

observation, measurement, and logical reasoning to 

explain natural phenomena, laying the foundations for 

later advances in mathematics, astronomy, and other 

scientific disciplines. 

5.2 Development of Mathematics: Ancient India made 

pioneering contributions to the development of 

mathematics, many of which later influenced global 

scientific traditions. The invention of the decimal 

numeral system and the formal articulation of the 

concept of zero provided the foundation for modern 

arithmetic and mathematical computation. Among the 

most significant early mathematicians was Aryabhata 

(476–550 CE), whose celebrated work Aryabhatiya 

presented important advances in arithmetic, algebra, and 

trigonometry. In this treatise, Aryabhata introduced sine 

tables and precise astronomical constants that enabled 

more accurate celestial calculations and planetary 

models. Later scholars further expanded these ideas. The 

Kerala school mathematician Madhava of 

Sangamagrama (c. 1340–1425) developed sophisticated 

infinite series expansions for trigonometric functions 

such as sine, cosine, and arctangent. These discoveries 

anticipated several ideas associated with calculus 

centuries before their formal development in Europe. 

Such achievements demonstrate the depth and 

originality of mathematical thinking within the Indian 

knowledge system. 
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5.3 Astronomy and Cosmology: Astronomy 

constituted one of the most highly developed scientific 

disciplines in ancient India. Indian astronomers made 

systematic observations of planetary motions, eclipses, 

and celestial coordinates, and developed mathematical 

techniques to explain these phenomena. Classical 

astronomical treatises such as the Aryabhatiya, 

composed by Aryabhata in the 5th century CE, provided 

precise calculations of planetary revolutions, eclipse 

theory, and trigonometric methods. Later works like the 

Tantrasamgraha by Nilakantha Somayaji and the 

Yuktibhāṣā elaborated advanced mathematical models 

and rational proofs for astronomical calculations. 

Scholars associated with the Kerala School of 

Mathematics and Astronomy (c. 14th–16th centuries) 

introduced innovative techniques in trigonometry, 

infinite series, and planetary theory. These astronomers 

also discussed concepts resembling gravitational 

attraction and planetary forces, demonstrating a 

sophisticated understanding of celestial mechanics and 

contributing significantly to the global history of 

astronomy 

5.4 Medicine and Ayurveda: Ancient India developed 

one of the world’s earliest and most sophisticated 

medical traditions in the form of Ayurveda, a holistic 

system of health that integrates physical, mental, and 

spiritual well-being. Rooted in classical Sanskrit texts, 

Ayurveda emphasizes preventive healthcare, balanced 

diet, lifestyle regulation, and the therapeutic use of 

herbal medicines. Foundational works such as the 

Charaka Samhita and the Sushruta Samhita provide 

systematic discussions on anatomy, physiology, 

pathology, pharmacology, and medical ethics. The 

Sushruta Samhita, attributed to the physician Sushruta, 

is particularly notable for its detailed descriptions of 

surgical procedures, including rhinoplasty (plastic 

surgery), cataract surgery, and the use of specialized 

surgical instruments. It also outlines methods of wound 

management, sterilization, and postoperative care, 

demonstrating a highly advanced understanding of 

surgery in ancient India. The enduring principles of 

Ayurveda continue to influence contemporary 

alternative medicine and integrative healthcare practices 

worldwide (Charaka Samhita; Sushruta Samhita). 

5.5 Metallurgy and Material Science: Ancient India 

made remarkable contributions to metallurgy and 

material science, demonstrating sophisticated knowledge 

of metals, alloys, and manufacturing techniques. One of 

the most celebrated examples is the Iron Pillar of Delhi, 

erected during the reign of Chandragupta II (4th–5th 

century CE). This pillar is famous for its exceptional 

resistance to corrosion, attributed to the high phosphorus 

content and the formation of a protective passive layer 

on the iron surface. Ancient Indian craftsmen also 

developed high-quality wootz steel, which later became 

renowned in West Asia and Europe as Damascus steel, 

prized for its strength and sharpness. These metallurgical 

skills reflect advanced knowledge of smelting, forging, 

and alloying processes. Indian metallurgical products 

were widely traded across Asia, the Middle East, and 

Europe, influencing global technological development. 

Such achievements demonstrate that ancient India 

possessed a well-developed tradition of material science 

and metallurgical innovation. 

5.6 Environmental Science and Sustainable 

Practices: Traditional Indian knowledge systems placed 

great emphasis on maintaining harmony between human 

activity and nature, forming the foundation for many 

sustainable environmental practices. Ancient Indian 

texts such as the Rigveda and Atharvaveda reflect an 

ecological worldview that regarded nature as sacred and 

worthy of protection. Sustainable agricultural practices 

such as crop rotation, mixed cropping, and organic 

manuring were widely followed in traditional farming 

communities. Historical irrigation structures like 

stepwells, tanks, and canal systems illustrate the 

advanced water-management techniques developed in 

different regions of India. For example, tank irrigation in 

South India and stepwells in western India played a 

crucial role in conserving water in semi-arid 

environments. These systems reveal a sophisticated 

understanding of ecological balance and resource 

sustainability. The ethical principle of respecting natural 

resources, later articulated in philosophical traditions 

such as the Arthashastra of Kautilya, emphasized 

responsible management of forests, land, and water. 

Thus, traditional Indian ecological knowledge continues 

to provide valuable insights for contemporary 

discussions on environmental sustainability. 

6. Scientific Methodology in Ancient India 

Ancient Indian scholars developed systematic 

approaches to the acquisition and validation of 

knowledge that resemble elements of the modern 

scientific method. Classical philosophical traditions such 

as Nyaya School and Vaisheshika School emphasized 

structured epistemological tools known as pramāṇas 

(means of knowledge). Among these, Pratyaksha (direct 

perception) referred to empirical observation of natural 

phenomena, forming the primary basis for understanding 
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reality. Anumana (inference) involved logical reasoning 

derived from observed evidence, allowing scholars to 

formulate conclusions about causes and effects. In 

addition, experimental verification was practiced in 

fields such as medicine and surgery by scholars like 

Sushruta and Charaka, as well as in metallurgy and 

astronomy described in texts like the Sushruta Samhita 

and Charaka Samhita. These methodological 

principlesobservation, reasoning, and 

experimentationdemonstrate that early Indian knowledge 

systems incorporated rational inquiry comparable to 

modern scientific approaches 

7. Decline and Transformation of Indigenous 

Scientific Traditions 

Despite its achievements, Indian science experienced 

periods of decline due to several factors:Political 

instability, Loss of patronage for scholarly institutions, 

Colonial educational policies. Historians note that the 

decline was partly due to the weakening of experimental 

traditions and intellectual exchanges.However, many 

knowledge traditions survived in local communities and 

traditional practices.In recent decades, there has been a 

growing movement to revive traditional knowledge 

systems.Universities and research institutions are now 

promoting interdisciplinary studies on Indian scientific 

heritage.The revival includes:Academic courses on 

Indian knowledge systems, Digitization of ancient 

manuscripts, Research on traditional medicine and 

sustainable technologies. Recent academic initiatives 

have emphasized the relevance of Sanskrit scientific 

literature for modern research and education. 

8. Contemporary Relevance of Indian Scientific 

Traditions 

8.1 Sustainable Development: Traditional ecological 

knowledge offers solutions for environmental 

conservation and sustainable resource management. 

8.2 Healthcare and Holistic Medicine: Ayurveda and 

yoga contribute to modern healthcare systems by 

promoting preventive medicine and holistic wellbeing. 

8.3 Interdisciplinary Research: Indian knowledge 

traditions integrate science, philosophy, and ethics, 

making them valuable for interdisciplinary studies. 

8.4 Technological Innovation: Historical insights into 

metallurgy, mathematics, and astronomy continue to 

inspire modern scientific research. 

9. Integration with Modern Education and 

Challenges in Studying Indian Knowledge Systems 

The integration of Indian Knowledge Systems 

(IKS) into modern education has gained increasing 

attention in recent years, particularly after the 

introduction of the National Education Policy 2020. This 

policy emphasizes the inclusion of traditional 

knowledge, indigenous sciences, and classical 

intellectual traditions within contemporary academic 

curricula. Integrating IKS can promote cultural 

awareness, strengthen national identity, and encourage 

interdisciplinary research by connecting fields such as 

history, philosophy, mathematics, medicine, and 

environmental studies. Ancient treatises such as Charaka 

Samhita and Sushruta Samhita demonstrate the scientific 

and medical knowledge developed in early India, 

offering valuable perspectives for modern scientific 

inquiry. 

However, the study of IKS faces several 

challenges. A significant number of manuscripts 

preserved in repositories such as the Bhandarkar 

Oriental Research Institute remain unpublished or 

untranslated. The scarcity of interdisciplinary scholars 

capable of combining linguistic expertise with scientific 

understanding often leads to misinterpretation of ancient 

texts. Furthermore, the limited translation of Sanskrit 

scientific literature restricts accessibility for 

contemporary researchers. Addressing these challenges 

requires collaborative efforts among historians, 

scientists, linguists, and archaeologists to critically 

analyse and reinterpret India’s intellectual heritage 

Conclusion 

The Indian Knowledge System represents a rich 

intellectual heritage that contributed significantly to the 

development of science and technology. From 

mathematics and astronomy to medicine and 

environmental science, ancient Indian scholars 

developed sophisticated knowledge systems based on 

observation, experimentation, and logical reasoning.The 

study demonstrates that scientific inquiry in ancient 

India was deeply interconnected with philosophical and 

ethical traditions. Although historical disruptions led to 

the decline of some scientific institutions, many 

knowledge traditions survived and continue to influence 

modern science.The revival of interest in indigenous 

knowledge systems provides an opportunity to integrate 

traditional wisdom with contemporary scientific 

research. Such integration can contribute to sustainable 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                             Special Issue: National Seminar on NEP 2020 – Volume 10 (2026)                  SJIF Rating: 8.659                               ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | www.ijsrem.com                             DOI: 10.55041/IJSREM.NEP024                                          |        Page 5 
 

development, holistic healthcare, and interdisciplinary 

education.Recognizing the scientific contributions of 

ancient Indian scholars not only enriches our 

understanding of global scientific history but also offers 

valuable insights for addressing modern challenges. 
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Endnotes 

Aryabhata composed the Aryabhatiya around the early 

sixth century CE. 

 

The Kerala school of astronomy and mathematics 

advanced trigonometric series through scholars such as 

Madhava of Sangamagrama. 

 

Works such as Tantrasamgraha and Yuktibhāṣā illustrate 

advanced mathematical astronomy in medieval India.  
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