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Abstract 

The National Education Policy (NEP) 2020 marks a paradigm shift in India’s higher education 

framework, emphasizing flexibility, interdisciplinarity, research intensity, and outcome-based learning. 

For chemistry education, these reforms present a unique opportunity to modernize curricula, strengthen 

laboratory-based competencies, and enhance research productivity. The introduction of four-year 

undergraduate programs with multiple entry and exit pathways, the Academic Bank of Credits (ABC), 

and institutional restructuring into multidisciplinary universities aims to align Indian higher education 

with global standards. 

The establishment of the National Research Foundation (NRF) is expected to significantly expand research 

funding and collaborative opportunities in chemical sciences. Emerging studies (2024–2025) report 

positive trends in curriculum innovation, undergraduate research participation, and digital laboratory 

integration within science programs. However, challenges such as uneven infrastructure, faculty 

readiness, and balancing disciplinary depth with interdisciplinary breadth remain areas of concern. This 

paper critically examines the implications of NEP 2020 for chemistry education in India and proposes 

strategies for strengthening laboratory ecosystems, research mentoring, and industry linkage. The study 

concludes that sustained policy commitment, capacity building, and evidence-based implementation 

are essential to empower chemistry higher education by 2047. 

Keywords: Chemistry Education; NEP 2020; Interdisciplinary Learning; Research Culture; Academic Bank 

of Credits; Higher Education Reform 

1. Introduction 

India’s higher education system has undergone significant transformation following the adoption of 

the National Education Policy (NEP) 2020, the first comprehensive reform in over three decades [1]. The 

policy envisions a learner-centric, flexible, and multidisciplinary educational structure designed to enhance 

global competitiveness and research output [2]. In the sciences particularly chemistry these reforms carry 

profound implications for curriculum design, laboratory training, and research integration. 

Chemistry occupies a central role among the basic sciences, contributing to sectors such as pharmaceuticals, 

materials development, environmental sustainability, and energy innovation. However, traditional chemistry 

programs in India have often been characterized by rigid curricula, limited interdisciplinary exposure, 

and assessment models that prioritize examination performance over research engagement [3]. NEP 
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2020 attempts to address these structural constraints by promoting a four-year undergraduate degree with 

research options, flexible credit transfer through the Academic Bank of Credits (ABC), and institutional 

restructuring toward multidisciplinary universities [4,5].  

A major structural reform under NEP is the proposed National Research Foundation (NRF), which aims to 

streamline and expand research funding across disciplines, including chemical sciences [6]. By 

encouraging undergraduate research participation and innovation ecosystems, the policy aligns 

chemistry education with global pedagogical practices [7]. 

Additionally, digital integration, virtual laboratories, and blended learning environments are emphasized to 

enhance experimental learning experiences [8]. 

Recent analyses published in 2024 and 2025 indicate that institutions adopting NEP-aligned frameworks 

have introduced project-based learning modules, interdisciplinary electives, and skill-oriented laboratory 

reforms in chemistry programs [9,10]. These developments are consistent with international trends 

in chemical education reform that emphasize inquiry-based laboratories and problem-solving pedagogy 

[11]. 

Despite these promising changes, implementation challenges remain. Faculty development, laboratory 

modernization, accreditation transitions, and ensuring that core chemistry competencies are not 

compromised require systematic planning [12,13]. Moreover, interdisciplinary flexibility must be 

balanced with the rigorous theoretical grounding essential to chemical sciences [14]. 

This paper evaluates how NEP 2020 reforms influence chemistry higher education in India, identifies 

emerging trends in teaching and research, and proposes strategies to strengthen institutional capacity. 

2. Materials and Methods 

This study adopted a qualitative and descriptive research design to examine the implications of the National 

Education Policy (NEP) 2020 for higher education in chemistry. The research primarily relied on systematic 

policy analysis to evaluate structural, curricular, and research-oriented reforms introduced under NEP 

and their potential impact on chemistry programs across Indian higher education institutions. The objective 

was to interpret reform measures within an academic framework and assess their effectiveness in 

strengthening disciplinary rigor, research culture, and interdisciplinary integration. 

Data for the study were collected from multiple secondary sources to ensure breadth and reliability. Core 

materials included official policy documents such as the National Education Policy 2020, the University 

Grants Commission (UGC) Curriculum and Credit Framework, Academic Bank of Credits (ABC) 

regulations, and the National Research Foundation (NRF) Bill. Additional sources comprised government 

implementation reports published between 2023 and 2025, documents related to digital and virtual 

laboratory expansion, and faculty development initiatives. Peer-reviewed journal articles published from 

2020 to 2025 focusing on chemistry education reform, inquiry-based laboratory practices, 

interdisciplinary curriculum models, and research productivity were also examined. Institutional case updates 

from selected universities implementing NEP-aligned reforms during 2024–2025 were reviewed to 

capture early implementation trends. 

Documents were selected based on predefined inclusion criteria: publication between 2020 and 2025, 

direct relevance to NEP 2020 higher education reforms, focus on chemistry or science education, and 

publication through recognized governmental or academic platforms. A thematic content analysis approach 

was applied to organize and interpret the data. The materials were coded and categorized into major themes, 

including curriculum flexibility and multidisciplinary integration, research ecosystem development, 

laboratory and experiential learning reforms, institutional restructuring, and faculty capacity building. 
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An analytical framework based on policy-impact evaluation was employed to assess reforms across three 

dimensions: structural reforms like degree models and governance changes, pedagogical reforms like 

experiential and research-based learning, and research and innovation reforms like funding mechanisms 

and undergraduate research integration. While this methodology enables comprehensive policy 

interpretation, the study acknowledges limitations related to reliance on secondary data and the 

evolving nature of NEP implementation outcomes across institutions. 

3. Results and Discussion 

3.1 Curriculum Flexibility and Interdisciplinary Integration 

NEP 2020 introduces flexible program structures that enable chemistry students to pursue minors or 

electives in allied domains such as data science, environmental studies, biotechnology, and materials 

engineering [2,5]. This integration supports the development of hybrid skill sets relevant to modern 

chemical industries [15]. Early institutional reports (2024) suggest increased student enrollment in 

interdisciplinary science combinations [9]. 

3.2 Research Orientation and Undergraduate Engagement 

3.3 Experiential and Digital Laboratory Reforms 

Chemistry education relies heavily on laboratory training. NEP 2020 promotes experientialand inquiry-

based learning approaches that reduce rote experimentation [1]. Digital laboratory simulations, 

remote instrumentation access, and blended lab modules have expanded particularly after 2023 

technological initiatives [8,17]. Such innovations enhance accessibility while maintaining experimental rigor. 

3.4 Institutional Autonomy and Quality Assurance  

The restructuring of affiliated colleges into autonomous multidisciplinary institutions is intended to 

improve governance and research productivity [3]. However, disparities in funding allocation and 

infrastructure development remain significant challenges [12]. Faculty capacity-building initiatives 

introduced in 2024 have aimed to address pedagogical transition gaps [18]. 

3.5 Emerging Challenges  

While interdisciplinary flexibility is beneficial, experts caution against weakening core theoretical 

foundations in physical, organic, and inorganic chemistry [14]. Studies conducted in 2025 emphasize the 

need for clearly defined core credit requirements within multidisciplinary frameworks [19]. 

Sustainable progress requires continuous monitoring and policy refinement [20]. 

4. Conclusion 

NEP 2020 provides a transformative blueprint for strengthening chemistry education in India by integrating 

flexibility, research orientation, and interdisciplinary learning. The four-year undergraduate research model, 

Academic Bank of Credits, and establishment of the National Research Foundation collectively aim to 

foster innovation and global competitiveness. Evidence from early implementation phases (2024–

2025) indicates positive movement toward curriculum modernization and research engagement. 

However, successful empowerment of chemistry higher education requires balanced curriculum 

design, laboratory infrastructure enhancement, faculty development, and sustainable research 

funding. Continuous evaluation mechanisms and stakeholder collaboration will be crucial in 

ensuring that chemistry remains both interdisciplinary and academically rigorous within the evolving NEP 

framework. 
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