
 



Galaxy: International Multidisciplinary Research Journal      Vol. 15, Issue-I, January 2026      ISSN:2278-9529   

 

www.galaxyimrj.com 

Science, Technology, and Society: Interdisciplinary Perspectives on 

Contemporary Transformations 

Vyankatesh Jadhav 

Assistant Professor,  

Department of Biophysics,  

Digambarrao Bindu ACS College, Bhokar  

Dist. Nanded (MS), India. 

Gajanan Kottapalle  

Assistant Professor,  

Department of Chemistry,  

Digambarrao Bindu ACS College, Bhokar  

Dist. Nanded (MS) India. 

 

Abstract: 

Science and technology are central forces driving societal change in the 21st century. The 

interdisciplinary field of Science, Technology and Society (STS) examines how scientific 

knowledge and technological innovation and diffusion interact with culture, politics, 

economies, and social values. STS challenges simplistic, linear understandings of 

technological progress and emphasizes that science and technology are socially embedded and 

value-laden. This paper provides a conceptual framework for STS, traces its evolution, presents 

empirical examples (especially in digital technologies and sustainability), includes comparative 

tables and diagrams, and situates debates from recent research. Special emphasis is placed on 

how STS perspectives can inform policy and public discourse, particularly in diverse societies 

such as India. 

Keywords: Science, Technology, Social Change, STS, Digital Transformation, Innovation 

Policy, Ethics, India. 
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1. Introduction 

Science and technology constitute some of the most powerful and transformative forces 

shaping contemporary civilization. Advances in areas such as medical diagnostics, genetic 

engineering, information and communication technologies, artificial intelligence, and 

renewable energy systems have significantly altered the ways in which societies function, 

economies develop, and individuals interact with one another. Scientific knowledge not only 

influences technological innovation but also plays a crucial role in decision-making processes 

related to health, education, environment, and national development. As a result, science and 

technology are no longer confined to laboratories and technical domains; they are deeply 

woven into the fabric of everyday social life. 

Despite their numerous benefits, scientific and technological developments also generate 

complex social challenges and ethical dilemmas. Issues related to unequal access to 

technology, digital divides, data privacy, environmental degradation, bioethical concerns, and 

governance of emerging technologies have become increasingly prominent. Technological 

progress often produces unintended consequences that affect social equity, cultural traditions, 

labor structures, and public trust in science. These concerns highlight the need to critically 

examine not only what technologies do, but how they are produced, regulated, and socially 

negotiated. 

The interdisciplinary field of Science, Technology and Society (STS) emerged in response to 

these concerns, offering a framework to analyze the dynamic and reciprocal relationships 

between scientific knowledge, technological systems, and social contexts. STS challenges the 

traditional view of science as purely objective and technology as value-neutral or autonomous. 

Instead, it emphasizes that scientific practices and technological innovations are shaped by 
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social values, political interests, economic forces, and cultural norms, while simultaneously 

influencing social structures and human behavior. 

Drawing on perspectives from sociology, history, philosophy, anthropology, political science, 

and economics, STS provides critical insights into how scientific knowledge is constructed, 

how technologies are adopted and adapted, and how power relations and ethical considerations 

influence innovation. By foregrounding issues of responsibility, inclusivity, and public 

engagement, STS contributes to more democratic and socially responsive approaches to 

science and technology. 

This paper aims to present a comprehensive overview of the field of Science, Technology and 

Society by outlining its conceptual foundations, examining its major theoretical approaches, 

and discussing its relevance in addressing contemporary societal challenges. Through an 

interdisciplinary lens, the study highlights the importance of integrating scientific advancement 

with social values, ethical reflection, and policy considerations in order to promote sustainable 

and equitable development in an increasingly technology-driven world. 

2. Theoretical Foundations of STS 

2.1 Emergence and Key Intellectual Movements 

The STS field coalesced in the mid-20th century and gained strength in the 1970s and 1980s 

as scholars questioned deterministic models of technological progress. Early contributions 

emphasized the social shaping of scientific knowledge and technological systems, challenging 

objectivist narratives of science as detached from cultural and political contexts.  

Theories of STS can be broadly categorized: 
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• Technological determinism: Technology drives social change in a unidirectional 

manner. 

• Social construction of technology (SCOT): Social groups, interests, power relations, 

and cultural norms influence technological outcomes. 

• Actor-Network Theory (ANT): Both human and non-human actors (devices, 

institutions, practices) co-produce scientific and technological realities. 

• Political and ethical STS: Focuses on normative questions of justice, ethics, risk, and 

public accountability. 

Figure 1 (below) conceptualizes the interplay between these approaches. 

 

+----------------+------------------+---------------------+ 

| Technological  | Social           | Actor-Network      | 

| Determinism    | Construction     | Theory (ANT)       | 

+----------------+------------------+---------------------+ 

| Tech → Society | Society → Tech   | Symmetric Relation | 

| Unidirectional | Interpretative   | Human & Non-Human | 

| Linear Change  | Negotiated Meanings | Relational Networks | 

+----------------+------------------+---------------------+ 

Figure 1 speaks to how foundational STS approaches differ in explaining the interaction 

between science, technology, and society. 
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3. STS in the Contemporary Era: Empirical Examples 

3.1 Digital Technologies and Societal Change 

Digital technologies — including artificial intelligence (AI), data analytics, and social media 

platforms — have radically transformed communication, labor, governance, and personal 

identity. These technologies are not neutral tools; they reflect and re-shape social norms, 

economic incentives, and political power. 

For example, recent longitudinal research shows that early science education shapes adult 

engagement with AI and associated STS perceptions, including views on quality of life and 

technological monopolization. This highlights how educational contexts and social experiences 

feed into later societal interpretations of technology. 

Moreover, conferences and forums such as the Science and Technology in Society (STS) 

Global Annual Meeting emphasize global cooperation and the dual impacts of technologies 

like AI on human welfare and risk (e.g., privacy, misinformation). 

Table 1 — Examples of STS Themes in Recent Technological Domains 

Domain STS Issue Key Questions Representative Research 

Artificial 

Intelligence 

Ethics, bias, social 

impact 

Who controls AI? 

Who benefits? 

High school science → adult 

AI views 

Digital Platforms 

Data power, privacy, 

inequality 

How does data shape 

society? 

STS forum focus on global AI 

impact 

Higher Education 

Teaching STS in 

STEM 

How incorporate STS 

in curricula? 

STS & engineering education 

challenges  
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Domain STS Issue Key Questions Representative Research 

Renewable 

Technologies 

Sustainability 

governance 

How integrate societal 

values? 

Technology-in-Society journal 

ongoing research  

 

4. STS and Education 

The intersection of STS with STEM education (Science, Technology, Engineering, 

Mathematics) highlights how critical thinking, ethical reflection, and social awareness can be 

integrated into technical education. One recent study emphasizes how STS perspectives allow 

engineering students to develop competencies beyond technical skills — including 

sustainability, innovation, and equitable problem-solving.  

An STS approach to education fosters: 

• Critical evaluation of scientific claims 

• Understanding of societal contexts for technology use 

• Ethical decision-making and civic engagement. 

5. STS in Policy and Governance 

Science and technology policy decisions — from AI governance to environmental regulation 

— directly affect societal wellbeing. STS perspectives stress the need for evidence-based, 

democratically accountable policies that integrate scientific expertise with public values and 

ethical considerations. 
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The International Decade of Sciences for Sustainable Development (2024–2033), 

proclaimed by the United Nations, explicitly calls for interdisciplinary scientific engagement 

to address global challenges (climate change, inequality).  

Examples of STS-informed policy questions: 

• How should AI be regulated to balance innovation and civil liberties? 

• What governance models ensure equitable technology diffusion? 

• How can indigenous knowledge and local cultures be integrated into scientific research 

agendas? 

 

6. STS in the Indian Context 

India presents a compelling case for STS inquiry due to its social diversity, technological 

dynamism, and developmental challenges. Initiatives such as the STS India Network 

Conference promote interdisciplinary dialogues, teaching, and collaborative research on 

science and society in Indian contexts.  

Key Indian issues for STS research: 

• Digital divide and access: How do digital infrastructures shape educational and 

economic opportunities? 

• Biotechnology and public health: How do societal values influence acceptance of 

medical technologies? 

• Innovation ecosystems: How can policy support inclusive innovation? 
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7. Ethical Dimensions and Public Engagement 

STS scholarship places ethics at the heart of science and technology debates. Major areas 

include: 

• Justice and equity: Who benefits from technological innovation? 

• Data ethics: What rights do individuals have over their data? 

• Risk governance: How are societal risks (e.g., AI misuse, environmental degradation) 

evaluated and managed? 

Public engagement and citizen science are increasingly recognized as essential for 

democratically accountable science and technology futures. 

 

Figure 2 — STS and Policy Feedback Loop 

+----------------+       +--------------------+ 

| Scientific &   |       | Societal Values &  | 

| Technological  |<----->| Cultural Norms     | 

| Innovation     |       +--------------------+ 

+----------------+                ^ 

         |                        | 

         v                        v 

+----------------+       +--------------------+ 

| Public Policy  |<----->| Public Engagement   | 

| & Governance   |       +--------------------+ 

+----------------+ 
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Figure 2 conceptualizes the feedback between science, society, policy, and public values — 

core to STS understanding. 

 

8. Discussion 

STS is not purely academic — it has practical implications. In a world shaped by rapid 

technological change, STS frameworks help deepen understanding, guide ethical governance, 

and align innovation with societal needs and values. The interdisciplinary reach of STS makes 

it indispensable for analyzing phenomena such as: 

• The societal impacts of AI and automation 

• Ethics in biotechnology 

• Digital governance and data justice 

• Sustainable technological transitions 

The STS lens encourages reflexivity — an awareness of how our assumptions about 

technology shape research, policy, and practice. 

9. Conclusion 

The field of Science, Technology and Society provides critical frameworks for understanding 

the intertwined evolution of scientific knowledge, technological systems, and societies. It 

moves beyond technological determinism to emphasize mutual shaping and value-laden 

processes in technological change. Contemporary research shows how STS perspectives are 

essential for education, policy, and governance in a world increasingly mediated by science 

and technology. 
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As global initiatives (e.g., sustainable development) and national efforts (e.g., STS India 

Network) indicate, STS is becoming a vital arena of inquiry that can inform more equitable, 

ethical, and inclusive futures. 
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