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Abstract—The National Education Policy (NEP) 2020 in 

India is revolutionizing technical education by 

introducing a comprehensive framework that fosters 

innovation, employability, and global competitiveness. 

By promoting flexibility, interdisciplinary learning, 

research-driven innovation, and stronger ties between 

academia and industry, NEP 2020 sets the stage for a new 

generation of engineers who are not only technically 

sound but also socially responsible, entrepreneurial, and 

globally competitive. This paper critically examines the 

key reforms introduced by NEP 2020 in the context of 

engineering education, analyzes their expected impact, 

highlights the challenges in implementation, and 

explores the new opportunities for students, educators, 

and the industry. Moreover, the emphasis on outcome-

based education, digital learning tools, and emerging 

technologies like Artificial Intelligence (AI), Internet of 

Things (IoT), and Cloud Computing prepares future 

engineers for the challenges of Industry 4.0. By fostering 

innovation, flexibility, and inclusivity, NEP 2020 seeks to 

transform engineering education into a vibrant, 

dynamic, and globally competitive domain, aligned with 

the needs of a knowledge-driven economy. Accreditation 

and regulatory reforms further aim to ensure quality and 

accountability across institutions. As a result, 

engineering graduates will be better equipped with 

holistic knowledge, critical thinking, and adaptability, 

meeting the demands of a rapidly evolving global 

economy. The NEP’s impact thus promises a more 

vibrant, inclusive, and forward-looking engineering 

education ecosystem in India. 

 

Index Terms—New Education Policy 2020, Engineering 

Education Reform, Multidisciplinary Learning, 

Research and Innovation, Industry-Academia 

Collaboration 

 

1. INTRODUCTION 

 

 Engineering education has long been the cornerstone 

of India’s technological advancement and industrial 

growth. However, over the past few decades, it has 

faced significant criticism for being overly rigid, 

examination-oriented, and disconnected from 

practical and industry-relevant skills. Many 

engineering graduates have struggled with 

employability, not due to lack of knowledge, but due 

to the absence of critical thinking, innovation, and 

real-world problem-solving capabilities in their 

training. Recognizing these systemic challenges, the 

National Education Policy (NEP) 2020 marks a 

historic and comprehensive reform aimed at 

overhauling the Indian education system — including 

technical and engineering education — to better align 

it with the needs of the 21st-century global economy. 

Another major highlight of NEP 2020 is its thrust on 

digital literacy and emerging technologies, such as 

Artificial Intelligence (AI), Machine Learning (ML), 

Internet of Things (IoT), and Cloud Computing. NEP 

also encourages interdisciplinary learning, which 

breaks the silos between engineering and other 

domains like management, design, social sciences, and 

entrepreneurship — fostering a more well-rounded 

and socially conscious engineer. 

Moreover, the policy underscores the importance of 

research, innovation, and entrepreneurship. By 

proposing the creation of research-intensive 

universities, innovation hubs, and industry-academia 

partnerships, NEP 2020 aims to cultivate an ecosystem 

where engineering education is not only about 

obtaining a degree but also about contributing to 

knowledge creation, technological advancement, and 

national development. 

The emphasis on outcome-based education (OBE) and 

continuous quality improvement through accreditation 

and regulatory reforms further reinforces the shift 

toward a performance-driven and accountable 

educational environment. This paper delves into the 
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key reforms of NEP 2020 with a focus on engineering 

education. It critically analyzes their intended 

outcomes, evaluates the practical challenges in 

implementation, and identifies the new opportunities 

they present for students, educators, and industry 

stakeholders.  

 

2. KEY REFORMS IN ENGINEERING 

EDUCATION UNDER NEP 2020 

 

2.1 Flexibility and Multi-disciplinarily 

NEP 2020 introduces a flexible curriculum framework 

that allows students to choose subjects across 

disciplines, encouraging a broad-based education. 

This flexibility is intended to foster creative thinking 

and allow students to tailor their learning paths 

according to their interests and career goals. 

2.2 Emphasis on Research and Innovation 

The policy promotes a strong research culture in 

higher education institutions. By supporting 

undergraduate research, innovation hubs, and 

incubation centers, NEP 2020 aims to integrate real-

world problem-solving into engineering education. 

2.3 Industry-Academia Collaboration 

NEP 2020 encourages deeper collaboration between 

academic institutions and industries. This includes 

internships, project-based learning, and joint 

curriculum development to ensure engineering 

graduates are industry-ready. Industry and academia 

are like two sides of a coin and need to coexist for the 

growth and development of any nation. If there is no 

collaboration between industry and academia, then the 

students who graduate will be unemployable because 

they will lack the important skills that are required by 

industry and the workplace. 

2.4 Technology Integration and Emerging Fields 

The inclusion of courses in emerging technologies 

such as Artificial Intelligence (AI), Internet of Things 

(IoT), Blockchain, and Cloud Computing prepares 

students for the demands of Industry 4.0. Digital tools 

and online resources are integrated to enhance access 

and personalization of learning. Sustainable 

Technology is a pivotal trend as organizations 

increasingly prioritize eco-friendly innovations to 

combat climate change and minimize environmental 

impact. 

This trend encompasses developing and using 

technologies that reduce energy consumption, lower 

carbon emissions, and promote circular economy 

practices. Companies are leveraging IoT, AI, and 

blockchain advances to enhance sustainability in 

supply chains, waste management, and energy grids. 

In 2025 and beyond, the adoption of sustainable 

technology will be a marker of environmental 

commitment and a competitive advantage, as 

organizations that embrace these innovations position 

themselves as forward-thinking leaders in a market 

increasingly sensitive to ecological impact. 

2.5 Outcome-Based Education (OBE) 

One of the key pedagogical reforms emphasized in the 

National Education Policy (NEP) 2020 is the transition 

from traditional input-based education to Outcome-

Based Education (OBE). In the field of engineering 

education, where employability, skill relevance, and 

innovation are crucial, OBE represents a major step 

toward aligning academic programs with measurable 

competencies and industry expectations.  

Outcome-Based Education is an educational approach 

that focuses on achieving specific competencies or 

learning outcomes by the end of a course or program. 

The curriculum, teaching methods, and assessment 

strategies are all aligned to ensure these outcomes are 

achieved. 

In engineering, this includes: 

❖ Program Educational Objectives (PEOs): Broad 

statements describing career and professional 

achievements expected of graduates. 

❖ Program Outcomes (POs): Knowledge, skills, and 

attitudes students are expected to acquire by 

graduation. 

❖ Course Outcomes (COs): Specific skills or 

knowledge students gain at the end of a course. 

Key features of OBE implementation under NEP 

include: 

Curriculum design based on outcomes: Curricula are 

structured around competencies aligned with national 

skills frameworks and global standards. 

Continuous assessment: Emphasis on formative 

assessments, projects, and real-world problem-solving 

rather than traditional examinations. 

Feedback and improvement loops: Regular analysis of 

student performance data to revise teaching strategies 

and curriculum.  

The adoption of Outcome-Based Education (OBE) 

under NEP 2020 brings numerous benefits to 

engineering education in India. First and foremost, it 

significantly enhances graduate employability by 

aligning academic learning with industry-required 



© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002 

IJIRT 178399 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 8511 

skills and real-world problem-solving capabilities. 

Moreover, it encourages a learner-centric and flexible 

approach, allowing students to progress at their own 

pace and focus on mastering competencies rather than 

rote memorization. Overall, OBE transforms the 

educational process into a more dynamic, transparent, 

and results-driven experience that benefits students, 

educators, and employers alike. 

2.6 Accreditation and Quality Assurance 

NEP 2020 proposes reforms in accreditation and 

regulation to ensure transparency, accountability, and 

continuous quality improvement across technical 

institutions. NEP 2020 envisions a transparent, 

autonomous, and robust accreditation system that is 

outcomes-based rather than input-centric. The policy 

proposes the separation of regulation, accreditation, 

funding, and academic standard-setting into distinct, 

independent bodies to avoid conflicts of interest and 

promote objective evaluation. These changes aim to 

ensure that engineering institutions are evaluated 

fairly and are motivated to pursue continuous 

improvement. 

A new umbrella body called the National 

Accreditation Council (NAC) is proposed to oversee 

the accreditation process. It will work in coordination 

with specialized professional bodies such as the 

National Board of Accreditation (NBA) for technical 

programs. The accreditation process will be guided by 

a clearly defined framework that assesses: 

❖ Curriculum relevance and flexibility 

❖ Faculty quality and training 

❖ Research output and innovation practices 

❖ Industry engagement and employability metrics 

❖ Infrastructure and learning resources  

Continuous Quality Improvement 

NEP promotes a culture of self-assessment, peer 

review, and benchmarking. Engineering colleges will 

be expected to maintain internal quality assurance 

cells (IQACs) and submit annual quality assurance 

reports. The focus will shift from one-time 

accreditation to continuous quality improvement 

(CQI) based on student feedback, graduate outcomes, 

and innovation performance. 

 

3. EXPECTED IMPACT OF NEP 2020 ON 

ENGINEERING EDUCATION 

 

The National Education Policy (NEP) 2020 is 

expected to significantly impact engineering education 

in India, particularly by promoting interdisciplinary 

learning, vocational integration, and a more flexible, 

skill-based curriculum 

Improved Employability: With a curriculum aligned to 

industry needs and emerging technologies, students 

are expected to become more employable and 

entrepreneurial. 

Global Competitiveness: Emphasis on innovation and 

skill development positions Indian engineers as 

competitive in global job markets. 

Enhanced Research Output: Increased focus on 

research is likely to elevate India's position in global 

innovation indices. 

Inclusive Education: NEP 2020 promotes equity by 

supporting underrepresented groups and rural students 

through online platforms and scholarships. 

Aspect Traditional Engineering Education NEP 2020-based Engineering Education 

Curriculum Design Fixed and rigid Flexible, multidisciplinary, and modular 

Assessment Exam-oriented, based on memory Continuous, outcome-based, focused on application 

and understanding 

Skill Development Limited focus on soft and practical 

skills 

Emphasis on life skills, critical thinking, 

innovation, and entrepreneurship 

Technology Integration Minimal use of digital tools Use of AI, IoT, cloud computing, virtual labs, and 

digital platforms 

Industry Collaboration Weak industry-academia interface Strong partnerships, internships, joint research, and 

curriculum co-design 

Research Orientation Limited student involvement in research Strong focus on undergraduate research and 

innovation 

Accreditation & Quality Input-based (infrastructure, faculty 

count) 

Outcome-based, quality-focused, and transparent 

Graduate Readiness Graduates often lack industry-relevant 

skills 

Graduates are industry-ready, socially responsible, 

and globally employable 

Table 3.1 
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4. CHALLENGES IN IMPLEMENTATION 

 

Despite its many advantages, the implementation of 

Outcome-Based Education (OBE) in engineering 

education faces several significant challenges. A 

primary obstacle is the lack of awareness and training 

among faculty members, many of whom are 

unfamiliar with designing and delivering curriculum 

based on measurable outcomes. This results in 

resistance to change and continued reliance on 

traditional, lecture-based teaching methods. 

Furthermore, many institutions suffer from inadequate 

infrastructure and academic tools required to monitor, 

assess, and analyze learning outcomes effectively. The 

absence of robust data systems, such as learning 

management platforms and automated assessment 

tools, hinders the continuous tracking and evaluation 

of student progress.  

 

5. REAL LIFE IMPACT 

 

The real-life impact of NEP 2020 on administrators 

and teachers in engineering institutions can be 

profound, as it requires significant shifts in their roles, 

responsibilities, and approaches to education. Here’s a 

detailed breakdown of the impact on both groups: 

5.1. Impact on Administrators 

Institutional Reforms: 

Administrators will play a crucial role in 

implementing structural changes required under NEP 

2020. They will need to align the institution’s vision, 

mission, and goals with the policy’s emphasis on 

flexibility, interdisciplinary learning, and industry-

academia collaboration. This may involve revising 

governance frameworks, redefining academic and 

administrative processes, and encouraging a more 

collaborative approach to decision-making across 

departments. 

Focus on Outcome-Based Metrics: 

Administrators will need to ensure that institutions are 

designed around outcome-based education (OBE) 

principles. This includes developing systems for 

continuous monitoring and assessment of student 

outcomes, faculty performance, and institutional 

performance. They will also be responsible for 

securing accreditation from national and international 

bodies, ensuring that the institution’s programs meet 

quality standards. 

Stakeholder Communication: 

Administrators will have to communicate NEP 

reforms effectively to various stakeholders, including 

students, faculty, industry partners, and regulatory 

bodies, ensuring that all parties understand and 

support the changes. This will involve workshops, 

seminars, and collaborative efforts to create a shared 

vision. 

5.2. Impact on Teachers 

Shift in Pedagogical Approach: 

Teachers will need to transition from traditional 

lecture-based teaching to more student-centered, 

interactive, and outcome-focused approaches. The 

shift to interdisciplinary and problem-based learning 

requires teachers to move beyond textbook knowledge 

and encourage students to engage in critical thinking, 

innovation, and real-world problem-solving. This 

transition may require significant retraining and 

adaptation to new teaching methodologies and digital 

tools. 

Continuous Assessment: 

Teachers will face the challenge of moving away from 

traditional exams and embracing continuous 

assessment methods such as project-based learning, 

peer assessments, case studies, and presentations. This 

demands a more individualized and hands-on 

approach to teaching, with ongoing feedback for 

students. 

Increased Workload and Responsibilities: 

The introduction of flexible curricula, 

multidisciplinary subjects, and research-based 

projects will require teachers to diversify their roles, 

including acting as mentors, advisors, and research 

facilitators. Teachers will also have to spend more 

time in collaboration with industries for curriculum 

updates and internship placements. 

Professional Development: 

To meet the demands of NEP 2020, teachers will 

require continuous professional development (CPD) 

programs to update their skills in emerging areas like 

AI, IoT, and cloud computing. They will need training 

in new assessment strategies, digital platforms, and 

research methodologies to stay aligned with the 

evolving educational landscape. 

Collaboration with Industry and Research: 

Teachers will be expected to engage more with 

industry professionals, research bodies, and 

entrepreneurs to bring real-world knowledge into the 

classroom. This could include guest lectures, 

internships, research partnerships, and the creation of 
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innovation hubs. Teachers will be key players in 

integrating research-driven innovation into their 

courses and helping students connect theory with 

practice. 

Adapting to Technological Advancements: 

Teachers will need to embrace digital platforms for 

teaching, learning management systems (LMS) for 

managing assessments, and collaborative tools for 

fostering a more engaging online learning 

environment. The incorporation of AI-powered 

learning tools and other emerging technologies will 

require teachers to adapt quickly and incorporate these 

tools into their pedagogy. 

 

6. CONCLUSION 

 

The National Education Policy (NEP) 2020 represents 

a significant leap forward in reshaping India’s 

technical education sector, particularly in engineering. 

By introducing a forward-thinking, comprehensive 

framework, NEP 2020 aims to foster a generation of 

engineers who are not only equipped with technical 

expertise but are also socially responsible, 

entrepreneurial, and globally competitive. This 

paradigm shift is critical as it prepares students for the 

challenges of Industry 4.0, where emerging 

technologies such as Artificial Intelligence (AI), 

Internet of Things (IoT), and Cloud Computing will be 

central to economic and technological development. 

A key pillar of NEP 2020 is its emphasis on outcome-

based education (OBE), ensuring that engineering 

curricula align more closely with real-world 

challenges and industry needs. This emphasis on 

measurable learning outcomes helps prepare students 

for an increasingly complex and interconnected job 

market. Moreover, the policy’s focus on digital tools 

and research-driven innovation ensures that future 

engineers are not only well-versed in current 

technologies but are also capable of pushing the 

boundaries of innovation. 

In addition to these academic reforms, NEP 2020 

promotes stronger industry-academia linkages and 

accreditation reforms, which will ensure that 

institutions meet rigorous quality standards and foster 

employability. However, implementing these changes 

will require overcoming significant challenges, such 

as the need for faculty development, infrastructure 

modernization, and institutional adaptability. These 

hurdles, while significant, are not insurmountable and 

can be addressed with proper investment, training, and 

a clear roadmap for implementation. 

The policy's impact promises a brighter future for 

India’s engineering institutions, students, and the 

industries that rely on them. 

 

7. FUTURE SKILLS FOR ENGINEERING GRADUATES UNDER NEP 2020 

 

Skill Category Key Skills Relevance 

Technical & Digital Skills - Artificial Intelligence (AI)  

- Internet of Things (IoT)  

- Cloud Computing  

- Data Analytics 

Essential for working with emerging 

technologies and smart systems in modern 

industries. 

Problem-Solving & 

Innovation 

- Design Thinking  

- Critical Thinking  

- Creativity  

- Systems Thinking 

Prepares students to solve real-world 

problems, innovate, and adapt to complex 

situations. 

Entrepreneurial & Leadership 

Skills 

- Startup Thinking  

- Business Acumen  

- Decision-making  

- Initiative-taking 

Encourages self-employment, leadership in 

innovation, and job creation. 

Table 7.1 


