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Abstract

The Indian Knowledge System (IKS) is a multilayered system of traditional knowledge covering a range
of disciplines including mathematics, astronomy, medicine, architecture, environmental science, and
pedagogy. Based in ancient scriptures and oral lore, IKS developed as an all-embracing and
interdisciplinary knowledge body integrating principles of sustainability, ethical life, and intellectual
rigor. This study probes the deep impact of IKS on science, technology, and learning through a
historical examination, thematic classification, and actual case studies. It chronicles how Indian
researchers led innovations such as the decimal system, surgery, and environmentally friendly water
conservation centuries ahead of comparable breakthroughs elsewhere in the world. The article also
discusses the real-world applications of IKS in modern contexts —like Ayurvedic nanomedicine, green
architecture, and competency-oriented education derived from the Gurukul system. It also provides
suggestions for incorporating IKS into modern scientific and academic systems through policy changes,
curriculum inclusion, and inter-disciplinary research. Through high cultural sensitivity and scientific
credibility, this research makes an important call to revitalize and harmonize IKS as an indispensable
asset in responding to world challenges in sustainability, medicine, and education. The findings
promote a knowledge system that respects indigenous intelligence and drives innovation and diversity
in the 21st century.

Keywords: Indian Knowledge System, Interdisciplinary Education, Ayurveda, Indigenous Science,
Sustainable Innovation.

Introduction

India's intellectual legacy stretches back over five millennia, offering a vast and integrated body of
knowledge that has shaped global thinking across domains. The Indian Knowledge System (IKS) is not
merely a compilation of ancient texts, but a living, evolving tradition that developed through
observation, experience, and philosophical inquiry. It includes contributions in disciplines such as
mathematics, medicine, astronomy, linguistics, agriculture, metallurgy, architecture, and education.
Central to IKS is the belief in the interconnectedness of life, ethics, and knowledge, where science and
spirituality coexisted and often complemented each other (Rao, 2006).

From the Vedas and Upanishads to treatises like the Charaka Samhita, Sushruta Samhita, Surya
Siddhanta, and Ashtadhyayi, IKS presents an extraordinary record of scientific innovation. Indian
mathematicians like Aryabhata and Brahmagupta introduced the concept of zero and decimal
computation, while Bhaskaracharya elaborated on calculus-like methods centuries before Newton
(Joseph, 2011). In medicine, Ayurveda and surgery flourished through the empirical practices

Periodicity : Quarterly, Language : English & Hindi https;//ijorr.in
[50]



RECENT RESEARCHES in Contribution of Indian Knowledge System in the
SOCIAL SCIENCES &« HUMANITIES @ Field of Science, Technology, and Education

Sunidhi and Vinod Kumar Kanvaria

International Refereed, Blind Peer-Reviewed Multidisciplinary & Open Access Research Journal
Special Issue 01 | Vol.: 12 | June 20, 2025 | Pages: 50-54 | RRSSH | ISSN: 2348 - 3318 |

documented in the classical texts, which continue to be recognized globally (Patwardhan & Gautam,
2022).

Moreover, education in ancient India was rooted in holistic development. The Gurukul system,
Takshashila, and Nalanda exemplified interdisciplinary and value-based pedagogy, promoting lifelong
learning and ethical citizenship (Mookerji, 1960). With global systems facing challenges such as
environmental crises, mental health epidemics, and inequities in education, IKS offers sustainable and
integrative solutions that modern frameworks are beginning to explore.

This study delves into the multifaceted contributions of IKS and seeks to analyze how these ancient
frameworks can inform and enrich present-day science, technology, and education. By reevaluating
IKS through contemporary academic lenses, this research contributes to building a bridge between
indigenous heritage and modern innovation.

Significance of the Study

The Indian Knowledge System (IKS) holds immense value for modern scholarship, yet it remains
underrepresented in mainstream education, research, and policy frameworks. The significance of this
study lies in its potential to reposition IKS not merely as cultural heritage, but as a vital source of
scientific, technological, and pedagogical innovation.

First, the study highlights how IKS encourages sustainability and ecological responsibility — values that
are increasingly urgent in the face of environmental degradation and climate change. Practices such as
traditional water harvesting (johads, stepwells, tankas), organic agriculture, and community-led forest
conservation reflect an inherent ecological consciousness that can inform current sustainability efforts
(Subramanian, Nair, & Das, 2023).

Second, this study underscores the interdisciplinary strength of IKS, where fields like mathematics,
astronomy, medicine, and architecture were interwoven with ethics, philosophy, and spirituality. This
holistic approach is aligned with emerging models of integrative education and cross-disciplinary
research that aim to address complex global problems more effectively (Sharma & Mishra, 2023).
Third, in a time when modern education faces criticism for its emphasis on rote learning and lack of
ethical grounding, IKS offers a model of value-based and experiential education. Systems such as the
Gurukul encouraged critical thinking, moral development, and personalized mentorship, which are
crucial for developing socially responsible citizens (Singh & Verma, 2023).

Finally, acknowledging and integrating IKS fosters cultural pride, cognitive diversity, and
epistemological inclusivity. It challenges the dominance of Eurocentric paradigms and promotes a
more pluralistic and balanced global knowledge system (Bajpai, 2023).

In essence, the study is significant for re-evaluating ancient Indian wisdom not only as a record of past
glory but as a forward-looking, actionable framework for building resilient, ethical, and sustainable
societies.

Objectives

The study is designed with the following objectives:

1. To explore and document the contributions of the Indian Knowledge System to science,
technology, and education.

2. Toanalyze the interdisciplinary nature of IKS and its relevance to contemporary global challenges.
3.  To examine case studies and examples that illustrate the practical application of IKS.

4. To propose strategies for integrating IKS into modern educational and scientific paradigms.

5. To foster appreciation and understanding of IKS within both academic and policy-making circles.
Research Methodology

Research Design: This research adopts a qualitative approach, focusing on descriptive, thematic, and
comparative methods. Historical analysis and interpretive frameworks are employed to extract
meaning from ancient texts, archaeological findings, and scholarly interpretations.

Data Collection:
e Primary Sources: Classical Indian texts such as the Vedas, Charaka Samhita, Sushruta Samhita,
Surya Siddhanta, and Panini's Ashtadhyayi.
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e Secondary Sources: Peer-reviewed journals, academic books, reports by government and non-
government bodies, and recent studies on traditional knowledge systems.

Data Analysis:

e Thematic Analysis: Contributions of IKS are categorized under specific domains like mathematics,
astronomy, education, and ecology.
Comparative Analysis: Traditional IKS approaches are compared with modern practices.
Case Studies: Select case studies demonstrate IKS in practice—such as ancient stepwells,
Ayurvedic treatments, and Gurukul-based education.

Validation and Interpretation: Cross-verification with archaeological data, current scientific findings,
and interdisciplinary commentary ensures academic rigor and relevance.

Results and Discussion

Objective 1: To explore and document the contributions of the Indian Knowledge System to science,
technology, and education.

The Indian Knowledge System has made monumental contributions to scientific and technological
domains, many of which predate or influenced developments in other parts of the world. Mathematical
innovations such as the concept of zero, the decimal system, and early trigonometric identities were
introduced by Indian scholars like Aryabhata, Brahmagupta, and Bhaskaracharya. These principles laid
the groundwork for modern arithmetic, algebra, and calculus (Joseph, 2011).

In medicine, the Charaka Samhita and Sushruta Samhita are foundational texts outlining principles of
diagnosis, pharmacology, and surgery. These include detailed classifications of diseases and over 300
surgical procedures (Patwardhan & Gautam, 2022). In technology, the rust-resistant Iron Pillar of Delhi
exemplifies advanced metallurgical understanding (Balasubramaniam, 2002), while ancient Indian
architecture employed energy-efficient designs based on Vastu Shastra.

In education, ancient universities like Takshashila and Nalanda offered multidisciplinary learning,
attracting scholars from across Asia. The Gurukul system emphasized personal mentorship, ethics, and
self-discipline, aligning with today’s competency-based education models (Mookerji, 1960).

Objective 2: To analyze the interdisciplinary nature of IKS and its relevance to contemporary global
challenges.

IKS is inherently interdisciplinary, blending scientific precision with philosophical insight. For
example, Ayurveda integrates biology, chemistry, psychology, and spiritual well-being. Astronomy
was linked with mathematics and ritual practices, as seen in texts like Surya Siddhanta, which combines
astronomical data with calendrical calculations.

This approach mirrors current efforts in interdisciplinary education and research, such as the STEAM
model, which combines science, technology, engineering, arts, and mathematics. Moreover, IKS's focus
on balance and harmony with nature aligns with the UN Sustainable Development Goals (SDGs),
especially in addressing climate change, healthcare, and education disparities (Subramanian et al.,
2023).

Objective 3: To examine case studies and examples that illustrate the practical application of IKS

1. Ayurvedic Nanomedicine: Modern scientific analysis has confirmed the nano-scale properties of
Ayurvedic bhasmas, including Swarna Bhasma (gold ash). Studies using transmission electron
microscopy (TEM) and X-ray diffraction show that these preparations contain stable nanoparticles,
validating traditional alchemical techniques (Sontakke & Thakur, 2011; Patwardhan & Gautam,
2022). These findings are now influencing global pharmacological and nanotech research.

2. Stepwells and Water Architecture: Structures like Chand Baori (Rajasthan) and Adalaj ni Vav
(Gujarat) reveal sophisticated water conservation, thermoregulation, and environmental aesthetics.
These multi-tiered wells regulated groundwater, acted as community spaces, and moderated
temperature (Ghosh, 2019). Their design prefigures sustainable urban planning.

3. Ancient Universities: Nalanda (UNESCO World Heritage site) attracted scholars from China,
Korea, and Tibet. Its library system, with structured curricula and residential faculties, anticipated
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modern research universities. Students engaged in dialectics, mimicking today’s seminar models
(Mookerji, 1960; Falk, 2006).

4. Agricultural Practices: Traditional systems like Zai pits in arid zones and System of Rice
Intensification (SRI) methods draw from indigenous ecological wisdom. These are now being
studied for their low-input, high-yield advantages (Pretty, 2002; Altieri & Nicholls, 2005).

Objective 4: To propose strategies for integrating IKS into modern educational and scientific paradigms

Effective integration of IKS into contemporary systems can be achieved through:

1. Curricular Inclusion: IKS can be integrated into primary to postgraduate curricula. NCERT has begun
incorporating content on Yoga, Ayurveda, and historical sciences (NCERT, 2021). University
courses on Sanskrit scientific literature and IKS methodologies can bridge traditional knowledge
with empirical frameworks.

2. Research Collaboration: Cross-disciplinary research initiatives —such as those led by the Ministry
of Ayush, AICTE’s IKS Division, and CSIR — can help validate and evolve IKS knowledge for global
use. Collaborations between ayurvedic vaidyas and biomedical scientists have already led to
successful drug trials and publication in international journals (Patwardhan et al., 2005).

3. Digital Platforms and Knowledge Repositories: Projects like the Traditional Knowledge Digital
Library (TKDL) have digitized over 290,000 formulations from Ayurveda, Unani, and Siddha,
protecting them from biopiracy and supporting patent challenges (Mashelkar, 2002). These
platforms can serve as open-access educational and research tools.

4. Policy Alignment: India’s National Education Policy 2020 emphasizes holistic education, critical
thinking, and integration of Indian heritage. Policy measures to institutionalize IKS—such as
establishing IKS Centers of Excellence —can ensure sustained focus and funding.

Objective 5: To foster appreciation and understanding of IKS within both academic and policy-making
circles.

Academic Recognition: Several Indian Institutes of Technology (IITs) and National Institutes of
Technology (NITs) now offer electives or research fellowships in IKS. The establishment of the Centre
for Indian Knowledge Systems at IIT Kharagpur and AICTE’s IKS Cell are notable initiatives.
Internationally, institutions like the University of Oxford and SOAS, University of London, have hosted
conferences and courses on traditional Indian sciences (Bajpai, 2023).

Policy and Global Recognition: UNESCO has recognized Yoga, Kumbh Mela, and Vedic chanting as
part of the Intangible Cultural Heritage of Humanity. The Indian Government has included IKS in
platforms like the Science and Technology Vision 2035 and National Innovation Foundation to promote
grassroots innovations rooted in tradition.

Cognitive Decolonization: Engaging with IKS enables a rethinking of epistemic hierarchies and
promotes cognitive justice (Visvanathan, 2009). It empowers local knowledge systems and encourages
pluralistic, inclusive educational models.

Conclusion

The Indian Knowledge System, with its foundation in empirical wisdom, interdisciplinary integration,
and value-based principles, emerges as a vital asset in the modern pursuit of sustainable and inclusive
development. The study has illustrated how IKS offers significant contributions to science through
innovations in mathematics, astronomy, and medicine; to technology via sophisticated engineering,
metallurgy, and environmental management; and to education through holistic pedagogies and
institutions of global influence. Through the analysis of practical case studies—from Ayurvedic
nanomedicine to stepwell architecture —the functional relevance and applicability of IKS have been
clearly demonstrated. These examples underscore that IKS is not an archaic relic but a living tradition
with potential for innovation. Furthermore, its emphasis on harmony with nature, ethical inquiry, and
personalized learning aligns well with contemporary global goals, such as the Sustainable
Development Goals (SDGs), and current reforms in education and healthcare.

To ensure IKS's integration and continuity, the study calls for systemic efforts including policy
alignment, curricular inclusion, academic research, and community participation. Doing so will not
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only preserve a valuable knowledge heritage but also enhance our collective ability to face 21st-century
challenges with culturally grounded, sustainable, and interdisciplinary solutions.
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