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Abstract 

This article represents a focused the scientific and intellectual contributions of ancient Indian civilization 

from prehistory through the end of the BCE era. Beginning with early cultural expressions in the Indus 

Valley and extending through the Vedic period up to the late Mauryan and early classical traditions, the 

review highlights India's foundational achievements in mathematics, astronomy, medicine, metallurgy, 

philosophy, and logic. These developments were deeply rooted in ritual, observation, and rational 

analysis, forming the basis for systematic thought. The paper further explores the continuing relevance 

of these early contributions in shaping modern approaches to scientific reasoning, healthcare, sustainable 

technologies, and philosophical inquiry. 
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1. INTRODUCTION  

Bhimbetka’s 10,000 BCE rock art shows symbolic thinking and scientific temperament in prehistory 

[Paddayya, 2002]. The Indus Valley Civilization featured advanced infrastructure and metallurgy, 

reflecting technical expertise [Srinivasan, 2020]. Vedic thinkers combined empirical and philosophical 

knowledge in fields like astronomy and medicine [Rao, 2018]. Indian knowledge traditions spread 

globally via trade and cultural exchange [Subramanian, 2021]. This study highlights ancient India’s 

scientific legacy and its impact on modern science. 

 

2. Methodology 

This research entitled Ancient Indian Contributions to Modern Science and Technology: From 

Prehistory to end of BCE explores how early Indian civilizations shaped foundational scientific and 

technological ideas. It employs archaeological interpretation for material analysis and textual analysis of 

primary sources. Comparative study identifies continuities across eras, while historical contextualization 

situates findings within their timelines. The study focuses strictly on developments before the Common 

Era, excluding post-Classical advances. These methods collectively highlight ancient India’s 

interdisciplinary legacy in global science. 

2.1. Literature Review 

A comprehensive literature review utilized primary Vedic texts like the Rigveda, Yajurveda, and 

Atharvaveda to infer proto-scientific practices in cosmology, medicine, and mathematics (Kak, 1995). 

Secondary sources, including peer-reviewed archaeological reports on Harappan technologies and 

prehistoric art, provided contextual depth. Cross-cultural comparisons with Mesopotamia, China, and 

Egypt identified technological parallels and intercultural exchanges (Joseph, 2000). 
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2.2. Historical and Archaeological Analysis 

This stage chronologically organized scientific achievements, mapping milestones like the invention of 

fire, copper tools, Harappan weight standardization, and Vedic cosmological frameworks to Mesolithic, 

Neolithic, Chalcolithic, and Bronze Age phases (Possehl, 2002). Contextual interpretation considered 

social and environmental influences, such as crop domestication and Indus Valley urban planning. The 

oral transmission of ritual-technical knowledge in Vedic society was also analyzed for its role in 

scientific development. 

2.3. Textual Study and Interpretative Analysis 

Vedic hymns and philosophical treatises, including the Sulbasutras, were analyzed for references to 

astronomy, geometry, anatomy, and metallurgy, revealing proto-mathematical logic (Sen & Bag, 1983). 

Sanskrit translations were cross-checked with scholarly editions to ensure contextual understanding of 

their scientific significance. 

2.4. Comparative Analysis 

Indian proto-scientific developments, such as fire altars, weights, and irrigation, were compared with 

other ancient civilizations, emphasizing independent urban engineering and calendar systems. Trade 

routes and archaeological evidence were analyzed to assess the diffusion of Indian metallurgical and 

mathematical knowledge to neighboring cultures (Ray, 1981). 

 

2.5. Case Studies 

Several significant early contributions were selected for in-depth case study analysis,the fig 1 gives the 

case studies for each subjects 

 
Fig 1 Case studies 

Each case study was supported by archaeological or textual evidence corresponding to the prehistory to 

end of a BCE time frame. 

 

2.6. Synthesis and Interpretation 

Findings were thematically organized by domains like astronomy, mathematics, and metallurgy to 

highlight cross-period continuity, with implications examined for historical and scientific relevance. 

Critical assessment addressed historiographical limitations, fragmentary evidence, and the interpretive 
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nature of textual sources. 

 

2.7. Presentation of Findings 

The study structured contributions within their historical and cultural context, detailing their practical 

and theoretical significance, and outlined evidence-based links to later Indian and global scientific 

developments. A reflective conclusion identified foundational contributions and areas for further 

research. The methodology comprehensively explores ancient Indian scientific contributions from 

prehistory to end of an BCE using archaeological records, classical texts, and comparative frameworks. 

It aims to provide a historically grounded understanding of early Indian scientific achievements through 

diverse sources and analytical tools. 

 
Fig 2 Contributions to Modern Science and Technology 

 

3. Mathematics  

Bhimbetka’s tally marks and geometric rock art reflect early counting and shape knowledge for 

settlements [Gupta, 1994; Selin, 1997]. The IVC used precise geometry in urban planning [McIntosh, 

2002], standardized proto-decimal weights for trade [Mainkar, 1984], and seals with arithmetic signs for 

economics and astronomy [Bisht, 1999]. The Rigveda introduced nakshatras for lunar tracking [Bryant, 

2001] and altar geometry tied to solstices [Kochhar, 1998]. The Sulbasutras used Pythagorean concepts 

for celestial altar alignments [Thapar, 2003], while the Vedanga Jyotisha refined solar-lunar cycle math 

[Sarma, 2000]. Mahajanapada eclipse trigonometry [Kosambi, 2008], economic modeling 

[Subbarayappa, 2001], and Mauryan proto-trigonometry and equations [Sharma, 2004; Pingree, 2003] 

advanced computational and astronomical systems. 

 

4. Astronomy 

Bhimbetka communities tracked celestial cycles for seasonal planning using rock art [Allchin, 1995] and 

tools to mark solar events [Boivin, 2004]. Mohenjo-Daro’s urban grids reflected solar alignment 

[Kenoyer, 1998], with seals showing nakshatra knowledge for lunar calendars [Vahia & Yadav, 2011]. 

The Rigveda recorded nakshatras for rituals [Witzel, 1997] and solstice observations shaped time 

concepts [Falk, 2000]. The Sulbasutras aligned altars geometrically [Jamison & Witzel, 2003] while the 
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Vedanga Jyotisha refined celestial calculations [Achar, 2000], eclipse prediction [Salomon, 1998], and 

trigonometry [Bag, 2005]. Proto-heliocentric ideas [Basham, 2005] and sine-based astronomy in 

Siddhanta texts advanced global calendrical models [Ohashi, 1993]. 

 

5. Medicine 

Bhimbetka communities practiced herbal and spiritual healing, forming early medical traditions 

[Chakravarty, 1996] and ritual responses to illness [Fuller, 2005]. The IVC showed hygienic insight via 

drainage systems [Lal, 1997], with herbal seals [Shinde, 2002] and seasonal diets [Rao, 2000]. The 

Rigveda’s herbal hymns [Oberlies, 1998] and bodily balance ideas [Banerji, 2001] shaped ritual health 

systems. The Atharvaveda classified diseases and herbs [Frawley, 2000], with dosha theory promoting 

balance [Sharma, 2002] and lifestyle health. Mahajanapada diagnostics [Singh, 2007] and surgeries 

[Majumdar, 2004], and Mauryan pharmacology [Valiathan, 2003] and reconstructive care [Zysk, 2005], 

all aligned with celestial cycles. 

 

6. Metallurgy 

At Bhimbetka, copper tools indicate basic smelting using open fires [Agrawal, 2000], supporting 

survival needs and early metallurgy [Chakrabarti, 1992]. Harappan sites reveal advanced copper casting 

[Possehl, 2002] and bronze alloying in the "Dancing Girl" statue [Kenoyer, 1991], with standardized 

weights showing brass use in trade [Rao, 1993]. The Rigveda mentions ayas for weapons and rituals 

[Macdonell, 1996], with improved copper smelting at Vedic sites [Sharma, 1999]. The Atharvaveda’s 

mention of syama ayas shows iron use [Witzel, 2005], and forging supported warfare and farming 

[Tripathi, 2001], while zinc work at Zawar aided brass production. Mahajanapada metallurgy advanced 

with wootz steel [Singh, 2008], refined zinc extraction [Prakash, 2002], and strategic alignment with 

astronomy; in the Mauryan era, iron pillars reflected smelting skill [Ray, 2003], wootz steel enabled 

exports [Srinivasan, 2004], and precious metal refining boosted coinage. 

 

7. Philosophy and Logic 

Early communities expressed a divine view of nature through cosmic rock art, forming proto-

philosophical beliefs [Chakravarty, 1996], emphasizing human-nature ties that shaped metaphysical 

thought [Fuller, 2005]. IVC seals reflected belief in cosmic order [Lal, 1997], while ethical structures in 

planning fostered cooperation [Shinde, 2002] and harmony guided by astronomy [Rao, 2000]. The 

Rigveda introduced rita as cosmic order [Oberlies, 1998], with satya guiding rituals [Banerji, 2001]. The 

Atharvaveda explored atman and cosmic truth [Frawley, 2000], while the Upanishads presented 

Brahman. Nyaya formalized logic via pramanas [Singh, 2007], and Jainism emphasized anekantavada 

and ahimsa [Majumdar, 2004]. Buddhism introduced the Four Noble Truths and dependent origination 

[Valiathan, 2003], while Nyaya and Vaisheshika shaped metaphysics and spread through trade and 

astronomy [Zysk, 2005]. 

 

8. Results and Discussion 

Prehistoric counting, celestial tracking, and herbal medicine shaped ethnomathematics, 

archaeoastronomy, and environmental ethics. IVC advancements in metrology and urban planning, and 

Rigvedic rituals based on nakshatras and rita, influenced health and ecological systems. Later periods 

saw developments in geometry, trigonometry, metallurgy, and philosophies like Nyaya, Jainism, and  
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Buddhism that impacted global science and ethical thought. 

 

 
Fig 3 The contributions across five key areas: Mathematics, Astronomy, Medicine, Metallurgy, 

and Philosophy 

 
Fig 4. The proportional representation of the various fields of contributions 

 

 
Fig 5.  The timeline of key contributions across different fields 
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9. Conclusion 

Ancient Indian science, from prehistoric counting and celestial tracking to IVC’s urban design and 

metallurgy, laid foundations in mathematics, astronomy, and philosophy. The Early Vedic era 

contributed arithmetic for nakshatras and the ethical concept of rita. The Later Vedic period formalized 

geometry through the Sulbasutras and introduced dosha-based medicine. Mahajanapada innovations 

included trigonometry and Nyaya logic, while the Mauryan age advanced proto-trigonometry, 

astronomy, and wootz steel. These developments spread globally via trade, influencing computing, 

calendars, holistic medicine, metallurgy, and modern philosophy. 
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