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Abstract– The dominant historiography of science has 

long privileged Western intellectual traditions, often 

marginalizing or fragmenting contributions from non–

European cultures. This paper critically revisits 

Indian Knowledge Traditions (IKS) to demonstrate 

that scientific inquiry in the Indian subcontinent 

evolved through systematic observation, theoretical 

abstraction, experimentation, and technological 

practice long before modern Western science emerged. 

Drawing upon examples from mathematics, 

astronomy, medicine, metallurgy, and philosophy of 

knowledge, the study argues for a pluralistic 

understanding of science that recognizes indigenous 

epistemologies. Through textual, material, and 

historiographic analysis, the paper highlights the 

methodological sophistication of IKS and its global 

influence. Reassessing these traditions is essential not 

only for decolonizing the history of science but also for 

enriching contemporary scientific and educational 

discourse. 
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I. INTRODUCTION 

Science is often presented as a universal, value–

neutral enterprise that reached maturity in early 

modern Europe. While modern scientific methods 

indeed crystallized in the West, this narrative 

obscures the deep and sustained scientific traditions 

that flourished elsewhere. Indian civilization, with a 

continuous intellectual history spanning over three 

millennia, developed sophisticated systems of 

knowledge addressing cosmology, mathematics, 

medicine, linguistics, metallurgy, and logic. 

Recent scholarship in the history and philosophy of 

science has questioned Eurocentric narratives and 

emphasized the need for global perspectives [1]. 

Revisiting Indian Knowledge Traditions (IKS) is not 

an attempt to replace Western science but to broaden 

our understanding of what constitutes scientific 

knowledge. This paper examines the 

epistemological foundations, methodological 

practices, and empirical achievements of IKS and 

situates them within a global history of science. 

Reassessing Indian knowledge traditions is not an 

exercise in cultural nationalism but an effort to 

understand diverse epistemic practices that 

contributed to technical, mathematical and medical 

knowledge over millennia. 

II. INDIAN KNOWLEDGE TRADITIONS: 

CONCEPTUAL FOUNDATIONS 

Indian knowledge systems are rooted in a distinctive 

epistemology that integrates theory, observation, 

and practice. Classical Indian philosophy recognizes 

multiple pramāṇas (means of valid knowledge), 

including perception (pratyakṣa), inference 

(anumāna), comparison (upamāna), and 

authoritative testimony (śabda) [2]. 

Unlike the rigid separation between philosophy and 

science characteristic of modern Western thought, 

Indian traditions treated metaphysics, logic, and 

natural inquiry as interconnected. Knowledge was 

not purely speculative; it was validated through 

practical application and lived experience. For 

instance, Ayurvedic medical theories were 

constantly refined through clinical observation and 

pharmacological experimentation. 

Another defining feature of IKS is the text–practice 

continuum. Canonical texts (śāstras) such as the 

Āryabhaṭīya or Suśruta Saṃhitā provided 

theoretical frameworks, while apprenticeship–based 

transmission ensured practical mastery. This 

integration ensured continuity and innovation across 

generations. 

III. MATHEMATICS AND ASTRONOMY: 

ABSTRACT REASONING AND PRECISION 

One of the most significant contributions of Indian 

science lies in mathematics. The development of the 

place–value decimal system and the 

conceptualization of zero as a number represent 

transformative intellectual achievements. 

Brahmagupta (7th Century CE) articulated rules for 

arithmetic operations involving zero and negative 



© February 2026| IJIRT | Volume 12 Issue 9 | ISSN: 2349-6002 

IJIRT 192226 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3928 

numbers, anticipating modern algebraic thinking 

[3]. 

Indian astronomers such as Aryabhata and Bhāskara 

II employed advanced trigonometric functions, 

recursive algorithms, and precise observational 

techniques. Aryabhata’s calculation of the Earth’s 

rotation and near–accurate estimation of π 

demonstrate a rigorous engagement with empirical 

data and mathematical abstraction. 

These mathematical innovations were transmitted to 

the Islamic world and later to Europe, profoundly 

influencing global scientific development. The so–

called “Arabic Numerals” are, in fact, of Indian 

origin, underscoring the interconnected nature of 

scientific progress. 

IV. MEDICINE AND LIFE SCIENCES: 

AYURVEDA AND SURGICAL KNOWLEDGE 

Ayurveda represents a holistic medical system 

grounded in anatomy, physiology, pathology, and 

pharmacology. Texts such as the Charaka Saṃhitā 

and Suśruta Saṃhitā describe detailed 

classifications of diseases, diagnostic methods, 

surgical instruments, and therapeutic procedures. 

Suśruta’s descriptions of rhinoplasty, cataract 

surgery, and fracture management reflect a high 

degree of surgical sophistication. These techniques 

were empirically tested and refined, emphasizing 

patient outcomes rather than theoretical speculation 

alone [4]. Importantly, Ayurvedic medicine adopted 

a system–based approach, recognizing the 

interaction between body, mind, environment, and 

diet. This integrative perspective resonates with 

contemporary interests in preventive and 

personalized medicine. 

V. METALLURGY AND MATERIAL SCIENCE: 

EMPIRICAL MASTERY 

Material culture provides compelling evidence of 

advanced empirical knowledge in ancient India. The 

Delhi Iron Pillar (circa 4th–5th Century CE) stands 

as a striking example of metallurgical expertise. Its 

exceptional resistance to corrosion has been 

attributed to specific forging techniques and 

chemical composition, including high phosphorus 

content and the formation of a protective passive 

layer [5]. 

Indian metallurgists also pioneered zinc distillation 

and high–quality steel production, notably wootz 

steel, which later influenced Damascus steel. These 

achievements reflect systematic experimentation 

and long–term observation embedded within craft 

traditions. 

VI. KNOWLEDGE TRANSMISSION AND 

PEDAGOGY 

Knowledge transmission in India occurred through 

diverse institutions such as gurukulas, monastic 

universities (e.g., Takṣaśilā and Nālandā), and 

guild–based training systems. Education 

emphasized memorization, debate, commentary, 

and hands–on practice. 

The oral–textual duality ensured both fidelity and 

adaptability. Commentarial traditions allowed 

scholars to reinterpret classical texts in light of new 

observations, fostering intellectual dynamism rather 

than stagnation. 

VII. CHALLENGES IN INTEGRATING IKS 

INTO THE GLOBAL HISTORY OF SCIENCE 

A. Colonial Disruption, Historiographic 

Marginalization and Epistemic Bias 

Colonial rule profoundly disrupted indigenous 

knowledge systems. British educational policies 

systematically devalued Sanskrit, Persian, and 

vernacular sciences, replacing them with Western 

curricula [6]. Colonial scholarship often minimized 

non–European intellectual achievements. As a 

result, IKS were often dismissed as unscientific or 

purely metaphysical. Postcolonial scholarship has 

highlighted how this epistemic marginalization 

distorted the global history of science. Recovering 

IKS requires critical engagement with colonial 

archives, interdisciplinary methods, and 

collaboration with traditional knowledge holders. 

B. Fragmentary and Multilingual Sources 

Important knowledge survives in scattered 

manuscripts, inscriptions, and craft communities; 

assembling coherent narratives demands 

multidisciplinary teams. 

C. Methodological Mismatch 

Modern historians sometimes demand standards of 

evidence (e.g., controlled experiments) different 

from indigenous validation practices; reconciling 

these standards is an ongoing theoretical task. 

VIII. CONTEMPORARY RELEVANCE AND 

GLOBAL SCIENCE 

Revisiting Indian knowledge traditions has 

significant implications for contemporary science. 

Sustainability studies, ethnobotany, integrative 

medicine, and low–cost engineering increasingly 

draw upon traditional insights. Moreover, 

acknowledging epistemic diversity promotes 

intellectual humility and cross–cultural 

collaboration. A global history that assigns 
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appropriate weight to Indian traditions corrects 

historiographic distortions and fosters international 

scholarly exchange. 

Educational initiatives in India and abroad now seek 

to integrate IKS into science curricula, not as relics 

of the past but as living traditions capable of 

informing future innovation. Recent curricular 

initiatives in India and growing international 

scholarship indicate renewed interest in these lines 

of inquiry. 

IX. CONCLUSION 

Science beyond the West is not an alternative 

science but a more complete vision of human 

intellectual history. Indian Knowledge Traditions 

demonstrate that systematic observation, theoretical 

reasoning, and technological innovation emerged in 

multiple cultural contexts. Recognizing these 

traditions challenges Eurocentric narratives and 

enriches our understanding of science as a global, 

plural, and evolving enterprise. 

A genuinely universal history of science must 

therefore engage with Indian knowledge systems on 

their own terms, appreciating their internal logic, 

empirical rigor, and enduring relevance. Indian 

knowledge traditions – embodied in texts, crafts, and 

material culture – contributed conceptually and 

technically to global knowledge. Through cross–

contextual research, material analysis, and 

collaborative scholarship, historians and scientists 

can more faithfully reconstruct these contributions 

and create a genuinely plural history of science. 
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