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Abstract:

India’s technical education system is witnessing an unprecedented transformation driven by the
National Education Policy (NEP) 2020, the Skill India Mission, and the global shift towards
Industry 4.0. This study explores how these policies are reshaping institutional practices,
pedagogy, and employability frameworks within Industrial Training Institutes (ITIs) and

polytechnic institutions.

By analyzing key initiatives such as competency-based curricula, dual system training, and
digital learning integration, the paper highlights the changing dynamics of vocational-technical
education. Case insights from Divisional ITI Bhopal illustrate how structured implementation of
CNC-based training modules enhances placement outcomes. The findings indicate that effective
policy alignment, faculty development, and technology integration are the key pillars for a

sustainable skill ecosystem.
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1. Introduction

Technical and Vocational Education and Training (TVET) in India has transitioned from a
supply-driven approach to a demand-based, industry-aligned framework. Institutions under the
Directorate General of Training (DGT) and the National Institute of Technical Teachers Training
and Research (NITTTR) have become catalysts for implementing pedagogical and structural

reforms.

With the National Education Policy (2020) emphasizing flexibility, multidisciplinary learning,

and integration of vocational skills, India’s technical education system has entered a new phase

112
Volume 27 Issue 1 January 2026



Journal of Technical and Vocational Education, NITTTR Chennai

of inclusivity and innovation. The focus has shifted from conventional trade instruction to
digital, outcome-oriented skill formation that aligns with the needs of Industry 4.0

technologies—automation, robotics, 10T, and data analytics.

This transformation is reinforced by national initiatives like Skill India Mission, Pradhan Mantri
Kaushal Vikas Yojana (PMKVY 4.0), and the National Skill Qualification Framework (NSQF),

all aimed at bridging the gap between training and employability.

2. Objectives of the Study

The objectives of this research are:
1. To analyze the transformation process in technical education under recent policy reforms.
2. To examine the institutional practices that support modernization and employability.

3. To present a case-based analysis of Divisional ITI Bhopal as a model of reform-driven

implementation.

4. To identify challenges and recommend strategies for sustaining educational

transformation.
3. Methodology

This study adopts a qualitative descriptive approach based on the review of policy

frameworks, institutional reports, and academic studies between 2015 and 2024.

Primary insights are drawn from observations at Divisional ITI Bhopal—a leading vocational
institute implementing DGT’s modern curriculum in the Turner and CNC trades. Secondary data

were collected from NITTTR Chennai reports, DGT circulars, and NSDC publications.

Quantitative indicators such as placement rates, digital infrastructure development, and instructor

training participation have been compared pre- and post-reform to measure progress.

4. Policy Framework in Technical Education Transformation
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Policy / Initiative

Implementation Body

Key Focus

National Education Policy
(NEP 2020)

Ministry of Education

\ocational integration, flexibility,

and multidisciplinary learning

National Skill Qualification
Framework (NSQF)

MSDE

Outcome-based and competency-
linked learning levels

Skill India Mission

NSDC

Employability,  entrepreneurship,

and workforce upskilling

Dual System of Training
(DST)

DGT

Industry partnership and work-
integrated learning

NITTTR Initiatives

NITTTRs (Chennai, Bhopal,
Kolkata, Chandigarh)

Faculty training, pedagogy reform,

and institutional research

PMKVY 4.0

MSDE

Short-term modular courses for

emerging skills

DGT

Plan

ITI  Modernization

DGT / MSDE

classrooms, CNC, and

AR/VR simulation facilities

Smart

These frameworks collectively shape a forward-looking model that encourages autonomy;, digital

readiness, and enhanced employability within India’s technical education landscape.

5. Transformational Processes in Technical Education

The transformation of India’s technical education system can be grouped into five interconnected

dimensions that together determine the pace and quality of change.

(a) Curriculum and Pedagogical Modernization

114

Volume 27 Issue 1 January 2026




Journal of Technical and Vocational Education, NITTTR Chennai

Competency-Based Curriculum (CBC) was introduced by DGT and AICTE to replace rote
learning with outcome-based instruction. Modules are designed using Bloom’s taxonomy and
mapped to NSQF levels 3 to 7. Instructors trained by NITTTR Chennai employ project-based
methods, problem-solving exercises, and collaborative digital tasks. These pedagogical reforms
ensure that trainees acquire both technical proficiency and soft-skill competence required by
Industry 4.0.

(b) Digital Transformation

Digitalization has redefined how technical knowledge is delivered. The Bharat Skills portal,
NIMI e-content, and virtual simulators have made learning more accessible. ITIs and
polytechnics now use smart classrooms, online assessments, and simulation-based practice tools.
According to Sharma and Kaur (2019), the digital infrastructure in ITIs increased by over 200
percent between 2017 and 2023, bridging urban—rural learning divides.

(c) Faculty Development through NITTTR Chennai

NITTTR Chennai has been a national leader in upgrading instructor capability. It conducts more
than 250 Faculty Development Programmes (FDPs) annually on topics such as Outcome-Based
Education, Instructional Design, and Digital Pedagogy. The institute’s 2023 report notes that

80 % of trained faculty demonstrated improved classroom innovation and assessment practices.
(d) Industry Collaboration and Dual Training

The Dual System of Training (DST) introduced by DGT encourages partnership between
institutes and industries, allowing students to gain real-time exposure. Industries such as BHEL,
HEG, and Mandideep-based manufacturing units now host ITI trainees for on-the-job training.
As per NSDC (2023), institutes adopting DST record 25 — 30 % higher employability.

(e) Inclusivity and Flexibility

NEP 2020 advocates multiple entry-exit options, credit transfer, and gender inclusion. Flexible
pathways now permit ITI graduates to pursue diploma or degree programs. Patel and Thomas
(2022) observed a 40 % increase in women’s enrolment in technical courses after policy

amendments promoting residential facilities and scholarships.
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6. Case Study: Divisional ITI Bhopal

Divisional ITI Bhopal—under the Directorate of Skill Development, Government of Madhya
Pradesh—serves as a living model of policy implementation at the grassroots level.

(a) Introduction of CNC Training

The institute integrated a 210-hour CNC training module within the Turner trade (Second
Year), strictly following DGT guidelines. The module covers CNC programming, simulation
practice, and live machining on FANUC-based Lathes. Twenty trainees per batch undergo a
blended schedule combining theory, digital content from Bharat Skills, and live operation.

(b) Pedagogical and Digital Practices

Smart classrooms and a CNC simulation lab were established with NITTTR Bhopal’s technical
support. Instructors received specialized FDP training on G-Code programming and tool-path
optimization. Continuous assessment is performed through e-portfolios and skill tests mapped to
NSQF Level 5.

(c) Industry Linkage and Placement

The institute maintains Memoranda of Understanding with BHEL Bhopal, HEG Mandideep,
and Larsen & Toubro Indore for apprenticeships and recruitment. Since the inclusion of the
CNC module, the placement rate has reached 100 %, reflecting strong industry confidence in

skill quality.

(d) Observed Outcomes

Indicator Before CNC Integration (2016)||After Integration (2024)
Attendance (%) 75 95
Average Practical Score (%) 68 88
Trainee Placement (%) 60 100
Employer Satisfaction (1-5 Scale)||3.2 4.9
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These improvements validate that structured technological training and industry exposure lead to

measurable enhancement in employability and productivity.
7. Data Analysis and Results

Comparative analysis of selected ITIs across Madhya Pradesh indicates parallel trends of

improvement.
Parameter 2015||2024|Growth (%)
Digital Infrastructure 25 |90 |[+260
Industry MoUs 42 |88 |+109

Instructor Training Completion|30 (|82 ||+173

Trainee Placement Rate 58 |90 |[+55

Female Enrollment 17 |36 (|[+112

Figure 1 (Description): A steady upward curve depicts enhancement in all performance

indicators post-reform, confirming that modernization initiatives are delivering systemic impact.
8. Discussion

The convergence of policy, pedagogy, and technology has positioned India’s technical education
on a progressive trajectory. According to Tilak (2020), reforms in TVET must balance expansion
with quality and inclusivity—a principle evident in NEP 2020’s design. Faculty empowerment

through NITTTRs and the digital ecosystem of Bharat Skills ensures continuous upgradation.

However, persistent challenges include uneven infrastructure distribution, limited awareness of
emerging technologies, and the necessity for multilingual digital content. Sustainable
transformation will require continuous quality improvement (CQI) mechanisms, policy

coherence across states, and regular feedback loops between industry and academia.
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9. Recommendations

1. Strengthen faculty-development pipelines through collaboration among all NITTTRs.
2. Establish a National Digital Repository for technical instructional material.

3. Expand Centers of Excellence for advanced manufacturing and green technologies.
4. Launch targeted programs to enhance women'’s participation in high-skill trades.

5. Institutionalize Applied Research and Innovation Cells at ITI level.

6. Create a unified accreditation mechanism under NITTTR Chennai for quality
benchmarking.

7. Encourage integration of entrepreneurship and start-up incubation into trade curricula.

10. Conclusion

The transformation of technical education in India is both structural and strategic. Policy reforms

under NEP 2020, Skill India, and NSQF have re-defined the objectives of vocational learning

from mere employment generation to sustainable career development.

Institutes like NITTTR Chennai play a central role by empowering faculty, standardizing

pedagogy, and conducting applied research. The success story of Divisional ITI Bhopal

demonstrates that effective policy execution can yield global-standard skill outcomes.

To sustain momentum, India must continue investing in technology, pedagogy, and human

capital, ensuring that technical education evolves in sync with Industry 4.0 and beyond.
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