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ABSTRACT

The National Education Policy (NEP) 2020 is an important initiative in India’s educational reform, aiming
to change the education system to better serve the 21st century demands. One of the main aspects of
this policy is to combine technology with teaching methods and content. This idea is best explained by
Techno- Pedagogical Content Knowledge (TPCK). This paper examines NEP 2020 using the TPCK
framework to explore how it can change Indian classrooms. It discusses the policy’s effects on curriculum
development, teacher training, and assessment methods, while also pointing out the opportunities and
challenges of tech-based teaching approaches. By incorporating TPCK principles into the vision of NEP
2020, Indian classrooms can shift away from rote memorization and develop into more engaging,
interactive, and learner-centered environments. The discussion highlights the importance of digital
literacy, building teacher skills, and adapting to local contexts as key steps to close the digital divide.
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Introduction

One of the most significant developments in India's educational reform has been the National
Education Policy 2020. It represents a paradigm shift from content-heavy curricula to competency-based,
holistic education. The policy focuses on transdisciplinary learning, experiential education, and
technological integration. However, the effectiveness of these reforms depends heavily on the way
teachers blend content knowledge, pedagogical strategies, and technological tools—the core idea of
TPCK.

The TPCK framework provides a comprehensive approach for teacher preparation in modern
classrooms. NEP 2020 advocates digital literacy, online learning platforms, and interactive pedagogy, to
cater diverse learning needs. Without equipping teacher comprehensive teachers training in TPCK, these
ambitions may remain theoretical. Therefore, this paper investigates how NEP 2020 can be
operationalized using TPCK to transform teaching-learning processes in India.

Objectives

. To analyze the core vision and directives of the National Education Policy (NEP) 2020 in relation
to school education.

. To examine the TPCK framework as a model for integrating technology, pedagogy, and content
in Indian classrooms.
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. To explore how TPCK can support the effective implementation of NEP 2020 in transforming
classroom practices.

. To identify the barriers and challenges in adopting TPCK within the Indian educational context.

. To suggest recommendations for teachers, policymakers, and stakeholders for strengthening

technology-enabled pedagogy in line with NEP 2020.
Overview of NEP 2020 and its Relevance to Classroom Transformation

The National Education Policy (NEP) 2020 marks a landmark shift in India’s education system,
aiming to align it with the demands of the 21st century while retaining the country’s cultural and ethical
foundations. It envisions an inclusive, equitable, and holistic education framework, integrating technology,
innovation, and learner-centered approaches to empower both students and teachers.

. Core Vision of NEP 2020; NEP 2020 focuses on

= Holistic Development: Promoting cognitive, socio-emotional, and ethical learning beyond
rote memorization.

= Flexibility in Curriculum: Offering students the freedom to choose subjects across
disciplines, fostering interdisciplinary learning.

= Integration of Technology: Encouraging the use of Techno-Pedagogical Content
Knowledge (TPCK) for dynamic and effective teaching.

= Equity and Inclusion: Ensuring all learners, regardless of socio-economic background,
have access to quality education.

° Classroom Transformation Goals under NEP 2020

The NEP 2020 envisions the Indian classroom as an interactive, technology-enabled, learner-
driven space rather than a traditional teacher-centered setup.

Key transformations include:

= Shift to Competency-Based Learning: Students develop skills, problem-solving abilities,
and critical thinking rather than just factual recall.

= Multilingual and Mother Tongue-Based Education: Strengthening conceptual clarity by
teaching in languages familiar to learners during early grades.

= Integration of Digital Learning Platforms: Using resources such as DIKSH(,Digital
Infrastructure for Knowledge Sharing), SWAYAM (Study Webs of Active-Learning for Young
Aspiring Minds).and NROER(National Repository of Open Educational Resources) to
supplement in-class learning.

= Assessment Reforms: Moving from high-stakes annual exams to regular, formative
assessments that track progress and guide learning pathways.

° NEP 20820 and Teacher’s Role in Transformation

The teacher’s role evolves from being a knowledge transmitter to a facilitator, mentor, and co-
learner. The policy underscores:

= Professional Development: Continuous Teacher Education Programs leveraging
technology.

= TPCK Integration: Teachers must blend subject expertise, pedagogy, and digital tools
effectively to cater to diverse learning needs.

= Autonomy and Innovation: Empowering teachers to design and adapt curricula according
to student needs.

o TPCK as a Catalyst in NEP 2020 Implementation

TPCK offers a structured framework for educators to integrate technology meaningfully in line
with NEP 2020’s vision:
= Technological Knowledge (TK): Familiarity with digital tools like Google Classroom,
Kahoot, or GeoGebra.
= Pedagogical Knowledge (PK): Understanding how students learn and choose appropriate
teaching strategies.
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= Content Knowledge (CK): Mastery of the subject matter being taught.

= Intersection of TPCK: Enables teachers to redesign classroom experiences into engaging,
personalized, and collaborative learning journeys.

Understanding the TPCK Framework

The Techno-Pedagogical Content Knowledge (TPCK) model, proposed by Mishra and Koehler
(2006), builds upon Shulman’s Pedagogical Content Knowledge (PCK) by adding technology as a critical
dimension.

. Following are the components of TPCK

= Content Knowledge (CK): Understanding of the subject matter.

= Pedagogical Knowledge (PK): Mastery of teaching methods and strategies.

= Technological Knowledge (TK): Proficiency in using digital tools and platforms.

= Technological Pedagogical Knowledge (TPK): Knowing how technology can support
pedagogy.

= Technological Content Knowledge (TCK): Understanding how technology can represent
subject-specific concepts.

= Pedagogical Content Knowledge (PCK): Blending pedagogy with subject matter
expertise.

= TPCK (Intersection): The integrated mastery of all three domains i.e content knowledge,
pedagogical knowledge and technological knowledge.

NEP 2020 through the Lens of TPCK

The integration of Techno-Pedagogical Content Knowledge (TPCK) into the National Education
Policy 2020 offers a transformative framework for reimagining Indian classrooms in the 21st century. NEP
2020 emphasizes holistic, flexible, and multidisciplinary education, while TPCK provides a structured
approach for blending technology, pedagogy, and subject content knowledge effectively. When viewed
through the TPCK lens, NEP 2020’s vision moves beyond traditional reforms and aligns with the needs of
a digital, interconnected, and knowledge-driven society.

. TPCK as a Conceptual Framework for NEP 2020

Mishra and Koehler’s (2006) TPCK model asserts that effective teaching in modern contexts
requires the dynamic interplay of:

= Content Knowledge (CK): Mastery over subject matter as envisioned in NEP’s emphasis
on conceptual clarity and foundational learning.

= Pedagogical Knowledge (PK): Knowledge of effective teaching strategies such as
experiential learning, competency-based assessment, and differentiated instruction.

= Technological Knowledge (TK): Competence in using digital tools, platforms, and
resources for enhancing learning outcomes. NEP 2020 explicitly promotes digital literacy for
both teachers and learners.

NEP 2020 calls for integration of technology at all levels of education, which directly resonates
with TPCK’s philosophy of contextual and strategic technology use. For instance, integrating simulation
tools in science teaching (TK), inquiry-based learning strategies (PK), and subject-specific problem-
solving (CK) exemplifies how TPCK operationalizes NEP 2020 goals.

o Alignment of NEP 2020 Goals with TPCK Components

= Digital Learning Ecosystem (TK + PK + CK): NEP 2020 advocates for the creation of
digital repositories, online platforms, and Al-based adaptive learning systems. Using TPCK,
these resources can be contextualized to align with learner needs, ensuring that technology
complements—not replaces—sound pedagogy and rich content.

= Competency-Based Education (PK + CK): The policy’s emphasis on outcome-oriented
curricula finds a practical application in TPCK by enabling teachers to select or design
digital assessments and learning activities that directly measure competencies, not rote
memorization.
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Multilingualism and Local Context (CK + PK + TK): NEP 2020’s focus on multilingual
teaching can be enhanced with TPCK strategies—such as digital translation tools, local
language e-content, and culturally relevant pedagogy—making lessons inclusive and
equitable.

Teacher Professional Development (TK + PK): NEP 2020 proposes continuous
professional development that incorporates digital upskilling. TPCK ensures that this
training is not technology-centric alone but bridges the gap between tool proficiency and
pedagogical application.

. We can understand the practical implementation of TPCK with examples

Mathematics: Teachers use GeoGebra (TK) to demonstrate abstract algebraic concepts
(CK) through exploratory learning methods (PK), aligning with NEP’s experiential learning
mandate.

Language Learning: Voice-based Al apps (TK) provide instant pronunciation feedback
(PK) in multilingual classrooms (CK), supporting NEP’s early-grade literacy goals.

Science Education: Virtual labs (TK) facilitate inquiry-based experiments (PK) for concepts
like chemical reactions (CK), ensuring hands-on learning even in resource-poor school

) Advantages of Viewing NEP 2020 through TPCK

Holistic Integration of Technology: TPCK encourages educators to embed technology
meaningfully into subject-specific pedagogy, aligning perfectly with NEP 2020’s emphasis
on digital literacy and tech-enabled learning.

Enhanced Teacher Training: NEP 2020 promotes continuous professional development.
TPCK provides a structured model for training teachers to balance content expertise,
pedagogical strategies, and technological tools.

Personalized Learning Pathways: TPCK supports differentiated instruction using digital
platforms, which complements NEP’s goal of personalized and flexible learning experiences
for diverse learners.

Improved Curriculum Design: With TPCK, curriculum developers can design content that
is pedagogically sound and technologically enriched, aligning with NEP’s multidisciplinary
and competency-based approach.

Boosts Student Engagement: TPCK-based teaching methods use interactive tools and
multimedia, increasing student motivation and engagement—an objective strongly
supported by NEP 2020.

Supports Multilingual Education: NEP 2020 encourages mother tongue instruction.
TPCK allows for the integration of language-specific digital resources, making multilingual
education more accessible and effective.

Facilitates Assessment Innovation: TPCK enables the use of digital assessment tools
that align with NEP’s vision of formative, competency-based evaluation rather than rote
memorization.

Promotes Inclusive Education: Technology, when used thoughtfully through TPCK, can
support learners with disabilities and those from marginalized communities—key priorities
in NEP 2020.

Encourages Critical Thinking and Creativity: TPCK fosters learning environments where
students use technology to explore, analyze, and create—skills that NEP 2020 aims to
cultivate across disciplines.

Strengthens Collaboration and Communication: TPCK-based practices often involve
collaborative platforms and peer learning, echoing NEP’s emphasis on experiential and
participatory learning models.

Challenges in Implementation

. Digital Infrastructure Gaps — Many rural and remote schools lack adequate internet connectivity,
stable electricity, and access to digital devices, making TPCK-based teaching integration
difficult.
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. Teacher Digital Literacy Deficit — A significant proportion of teachers are not adequately trained
in blending technology with pedagogy and content knowledge, resulting in resistance or
ineffective use.

o Limited Access to Quality Digital Content — While NEP 2020 promotes e-resources, the
availability of culturally relevant, multilingual, and curriculum-aligned digital materials is still
inadequate.

. High Cost of Technology Maintenance — Procuring devices is one challenge, but sustaining,
repairing, and upgrading them regularly imposes financial burdens on schools and state
governments.

) Resistance to Pedagogical Change — Traditional teaching habits and comfort zones can hinder
the adoption of learner-centric, technology-enhanced pedagogies.

. Inadequate Teacher Training Programs — Many professional development workshops are short-
term and theoretical, lacking ongoing mentoring and hands-on practice with TPCK frameworks.

. Assessment Limitations — Current examination systems are still heavily content-focused and
may not evaluate digital skills, creativity, or critical thinking fostered by NEP 2020.

. Equity and Inclusion Concerns — Technology-enhanced learning risks widening the gap between
students from well-resourced and under-resourced backgrounds if equitable access is not
ensured.

. Cybersecurity and Data Privacy Risks — Increasing use of digital platforms brings concerns
about student data protection, online safety, and misuse of personal information.

. Curriculum Alignment Issues — Integrating TPCK into existing curricula requires re-design of
lesson plans and textbooks, which is a time-consuming and complex process.

. Language Barriers in Digital Tools — Many educational technologies are English-dominated,
creating difficulties for teachers and students in regional-language contexts.

) Insufficient Policy-Level Monitoring — Implementation success often depends on state-level and
district-level execution, which can vary widely in efficiency and consistency.

) Overemphasis on Technology — Risk of neglecting the human element of teaching if technology
use becomes a priority without balancing empathy, creativity, and emotional connection.

. Workload Pressure on Teachers — Adapting lesson plans, creating e-content, and managing
online platforms adds to the already heavy workload of teachers.

. Intermittent Funding Support — Inconsistent financial allocations for ICT projects can result in
interrupted programs, making sustainable integration difficult.

Recommendations

In light of the analysis of NEP 2020 through the TPCK framework and the identified challenges
in its implementation, the following recommendations can serve as actionable pathways to ensure
successful classroom transformation in India:

o Comprehensive Teacher Training in TPCK

Develop mandatory in-service and pre-service teacher training programs that explicitly integrate
Technological, Pedagogical, and Content Knowledge. Encourage teacher education institutions to
redesign their curricula to include hands-on practice in digital lesson planning, use of Al-powered
teaching tools, and subject-specific ICT integration.

. Strengthening Digital Infrastructure in Schools

Prioritize high-speed internet connectivity and provision of adequate digital devices in both rural
and urban schools. Establish Digital Learning Hubs at block and district levels where teachers and
students can access advanced tools, software, and training.

. Development of Context-Specific Digital Content

Encourage collaboration between subject experts, instructional designers, and edtech
developers to create multilingual, culturally relevant, and inclusive digital learning resources aligned with
NEP 2020 goals. Use Al-driven adaptive learning platforms to cater to diverse learner needs and ensure
inclusivity.
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. Continuous Professional Development (CPD) Framework

Introduce a credit-based CPD system where teachers earn points for attending workshops,
webinars, and MOOCs related to NEP 2020 and TPCK.

Partner with platforms like SWAYAM, DIKSHA, and NPTEL to provide structured online modules
for teachers.

. Strengthening Assessment and Feedback Mechanisms

Move from rote-based examinations to competency-based assessments with integrated digital
tools for real-time feedback. Use Al and analytics to monitor student learning progress and guide
differentiated instruction.

. Public-Private Partnerships (PPP) for Technology Integration

Foster collaboration between government bodies, private edtech companies, and NGOs to
provide funding, training, and content development support.

Incentivize corporate social responsibility (CSR) investments in school technology infrastructure.
. Promoting Collaborative Learning Environments

Encourage the use of flipped classrooms, blended learning, and project-based learning models
enabled by technology.

Build teacher learning communities (TLCs) for peer mentoring, sharing of best practices, and
collaborative lesson design.

. Inclusion and Accessibility Measures

Ensure assistive technologies are available for students with disabilities. Develop low-cost
offline learning solutions for remote areas with poor internet connectivity.

. Monitoring and Evaluation Systems

Establish NEP 2020 Implementation Monitoring Units at state and district levels to track
progress, identify gaps, and provide targeted interventions. Use data-driven decision-making to refine
teaching practices and policy implementation.

. Encouraging Research and Innovation in EdTech

Provide research grants for universities and teacher educators to study the impact of TPCK-
aligned teaching under NEP 2020. Promote innovation labs in schools where students experiment with
coding, robotics, and digital storytelling

Conclusion

The National Education Policy (NEP) 2020 envisions a paradigm shift in India’s educational
landscape, aiming to create holistic, inclusive, and technology-integrated learning environments. When
examined through the lens of Techno- Pedagogical Content Knowledge (TPCK), NEP 2020 emerges not
merely as a policy document but as a comprehensive blueprint for reimagining classroom practices in the
21st century.

Research by Mishra and Koehler (2006) demonstrated that teachers who strategically integrate
TPACK principles achieve greater learner engagement and improved academic performance. Similarly,
Singh and Patel (2022) found that TPACK-driven professional development enhanced teachers’ ability to
adapt digital tools in diverse classroom contexts, an aspect that resonates strongly with NEP 2020’s
vision for competency-based learning. Moreover, UNESCO (2021) emphasized that technology-enabled
classrooms can bridge learning gaps and foster equity if supported with adequate infrastructure and
training.

Despite these opportunities, challenges remain. Studies such as Soni and Kumar (2021) reveal
that Indian teachers still face barriers in digital readiness, infrastructure support, and contextual
adaptation of technology. Likewise, Srivastava (2022) noted that the digital divide continues to
disadvantage students from rural and marginalized communities, highlighting the need for sustained
interventions. These findings underscore that the success of NEP 2020 depends not only on policy
design but also on implementation fidelity, resource mobilization, and continuous teacher capacity
building.
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In conclusion, transforming Indian classrooms through the dual lens of NEP 2020 and TPACK

requires a multi-dimensional approach. Evidence from recent studies shows that targeted teacher
training, equitable digital infrastructure, and collaborative partnerships can significantly enhance the
policy’s impact. If these elements are systematically addressed, NEP 2020 can indeed reshape Indian
classrooms into vibrant, inclusive, and globally competitive learning spaces. This transformation will not
only redefine the teaching-learning process but also contribute to building a knowledge-driven,
innovation-oriented society for the 21st century.
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