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Abstract:
Education systems across the globe are undergoing fundamental transformation to align with
the rapid technological, social, and economic changes of the twenty-first century. In India, the
National Education Policy (NEP) 2020 introduced a significant structural reform in school
education through the 5+3+3+4 curricular design, aiming to foster holistic development,
multidisciplinary learning, and digital competence. However, successful implementation of
such reform requires a coherent pedagogical framework that connects technological integration
with curriculum development. The Technological Pedagogical Content Knowledge
(TPACK) framework, conceptualised by Mishra and Koehler (2006), offers a dynamic model
for aligning teachers’ content expertise, pedagogical approaches, and technological fluency to
enhance learning outcomes.
This paper presents a conceptual and theoretical analysis of how the TPACK framework can
inform and strengthen curriculum development within India’s 5+3+3+4 structure. Drawing
from existing policy documents, scholarly research, and global best practices, it explores the
interplay between curriculum design, teacher professionalisation, and digital readiness. The
discussion emphasises the role of TPACK in operationalising NEP 2020’s vision of learner-
centred, technology-enabled, and competency-based education. The paper also examines
institutional and infrastructural challenges, proposing policy directions to bridge the gap
between reform intent and implementation.
By integrating insights from curriculum theory, educational technology, and policy analysis,
this study highlights TPACK as a strategic pedagogical lens for achieving the NEP’s broader
objectives of inclusivity, equity, and quality education. The paper concludes that aligning
curriculum reform with digital pedagogical frameworks such as TPACK is crucial for ensuring
India’s education system remains globally competitive and contextually relevant in the digital
era.
Keywords: NEP 2020; 5+3+3+4 curriculum;, TPACK framework, educational reform;
technology integration, teacher professional development, digital pedagogy, India.

1. INTRODUCTION

1.1 Background and Rationale

Educational reform has long been a vehicle for societal transformation, reflecting how nations
interpret progress, equity, and knowledge creation. In the twenty-first century, technology has
become both a catalyst and a challenge for education systems worldwide. For India, a country
characterised by demographic diversity and socio-economic disparity, reforming the education
system to integrate technology with pedagogy and content is imperative. The National
Education Policy (NEP) 2020 reimagines Indian education as holistic, flexible,
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multidisciplinary, and aligned with the developmental stages of learners (Ministry of
Education, 2020).

Central to this policy is the 5+3+3+4 curricular structure, which replaces the earlier 10+2
system. This new model aligns schooling with the cognitive development phases of children:
the Foundational (ages 3-8), Preparatory (8—11), Middle (11-14), and Secondary (14—18)
stages. Each stage is designed to cultivate foundational literacy and numeracy, foster creativity,
and promote vocational and experiential learning. However, implementing this structural
reform requires more than administrative restructuring—it demands a transformation in
curriculum design and pedagogical practice (Bhattacharya, 2021).

The Technological Pedagogical Content Knowledge (TPACK) framework, introduced by
Mishra and Koehler (2006), provides a robust theoretical foundation for this transformation.
TPACK extends Shulman’s (1987) concept of Pedagogical Content Knowledge (PCK) by
including Technological Knowledge (TK), thereby recognising that effective teaching in the
digital age depends on the intersection of technology, pedagogy, and content. This integration
enables teachers to design instruction that is contextually relevant, technologically enhanced,
and pedagogically sound.

Technology (TK)

TPACK
(Integrated Knowledge)

Pedagogy (PK) Content (CK)

Figure 1: Conceptual Triad of TPACK

The alignment of TPACK with NEP 2020 objectives offers a strategic opportunity for India to
modernise its curriculum through informed use of digital tools, contextual pedagogy, and
inclusive learning environments. This paper examines the synergy between the two, situating
TPACK not merely as a classroom framework but as a policy-relevant construct for
rethinking curriculum development under the 5+3+3+4 system.

1.2 Problem Statement

While NEP 2020 articulates a vision for technology-enabled, learner-centred education, the
practical mechanisms for integrating technology within curriculum design remain under-
developed. The majority of Indian institutions still rely on traditional instructional methods that
emphasise rote learning and examination performance (Sankar, 2022). Simultaneously, many
educators lack sufficient training to blend digital tools with effective pedagogy (Deshmukh,
2021).

Without a guiding framework, the integration of technology risks becoming superficial—
limited to digital content delivery rather than transformative pedagogy. The TPACK model
bridges this gap by defining the competencies teachers must develop to use technology
meaningfully across subjects and stages. However, empirical evidence and policy dialogue
connecting TPACK with the NEP’s structural reform remain limited (Sharma & Mishra, 2020).
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This conceptual study seeks to fill that theoretical gap by exploring how the TPACK
framework can conceptually reinforce and operationalise the NEP 2020°’s curricular vision
within the 5+3+3+4 structure. It emphasises the policy implications of adopting TPACK at
systemic levels—curriculum planning, teacher education, and institutional infrastructure.
1.3 Objectives of the Study
The paper pursues the following objectives:
1. To analyse the conceptual underpinnings of the 5+3+3+4 system within NEP 2020 and
its implications for curriculum reform.
2. To examine the TPACK framework as a pedagogical and policy tool for technology
integration in Indian education.
3. To explore the potential alignment between NEP 2020’s curricular vision and TPACK
principles.
4. To identify challenges and policy gaps in integrating technology, pedagogy, and
content at systemic levels.
5. To propose a conceptual model and policy recommendations for enhancing curriculum
effectiveness through TPACK-driven reform.
1.4 Significance of the Study
This study contributes to educational reform scholarship by connecting curriculum policy
with digital pedagogy frameworks. It positions TPACK as a bridging construct between
theoretical reform (policy) and applied pedagogy (practice). The research is particularly
relevant for policymakers, curriculum designers, teacher educators, and researchers seeking to
understand how digital transformation can be harmonised with India’s broader educational
objectives.
By presenting a conceptual synthesis rather than empirical evaluation, this paper complements
ongoing studies on NEP 2020 implementation with a framework-based theoretical
perspective. It also situates Indian educational reform within the global discourse on digital
competency, sustainable development, and inclusive education (UNESCO, 2022).
1.5 Structure of the Paper
The paper unfolds across six major sections. Following this introduction, Section 2 presents a
comprehensive review of literature on curriculum reform, digital pedagogy, and TPACK
theory. Section 3 elaborates on the TPACK framework as a theoretical foundation for
technological integration. Section 4 outlines the conceptual methodology underpinning this
paper. Section 5 provides an analytical discussion linking the NEP 2020 framework with
TPACK, focusing on policy implications and institutional readiness. Section 6 concludes with
recommendations for integrating TPACK into educational policy and curriculum reform.

2. REVIEW OF LITERATURE

2.1 Evolution of Curriculum Development and Reform

Curriculum development is a dynamic process that reflects changing social, political, and
technological realities. Historically, the curriculum was conceived primarily as a list of
subjects or topics to be taught; however, twentieth-century theorists such as Ralph Tyler
(1949) and Jerome Bruner (1960) transformed it into a systematic and cyclical process
involving the formulation of objectives, selection of learning experiences, organisation of
content, and evaluation of outcomes. Tyler’s rational model emphasised measurable learning
objectives, while Bruner proposed the spiral curriculum, in which learners revisit key ideas
with increasing complexity over time.

By the mid-century, educational philosophers began to question the mechanistic orientation of
Tyler’s product model. Lawrence Stenhouse (1975) advanced the process model, positioning
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curriculum as a flexible and experimental proposal that evolves through reflective teaching and
learning. Later, Grundy (1987) and Carr and Kemmis (1986) extended this into the praxis
model, highlighting curriculum as a form of social action rooted in shared human values. These
developments underscored that curriculum reform must balance systemic objectives with
humanistic and contextual concerns.

plan

Aspect Product Model Process Model Praxis Model
Origin / Key Lawrence Stenhouse |Carr & Kemmis (1986);
Thinkers Ralph Tyler (1949) | j975) Grundy (1987)

Pr§det§rm1ned Continuous learning Reflective, value-based
Core Focus objectives and process and teacher— .. .
. . action in social context
measurable outcomes |student interaction

. To deliver a fixed body||To facilitate learning To transform both learp§r
Curriculum . and society through critical

of knowledge as an evolving, . .
Purpose . reflection and informed

efficiently exploratory process .

action
. Imp lqmenter or Researcher and Critical practitioner who co-
View of the technician who 1 . s
. facilitator who adapts |[constructs curriculum with

Teacher executes the designed

teaching to context

learners

Role of Learners

Passive recipients of
content

Active participants
and collaborators

Co-creators and reflective
agents of change

Summative . . . .
ummative, Formative, Reflective and dialogic;
Assessment quantitative; focuses o .
. . . qualitative; focuses on|[values emancipation and
Orientation on behavioural . o
. learning processes ethical judgement
objectives
. . Highly dynamic; rooted in
R Highly structured and |Moderately flexible; gy ay .
Flexibility . .’ |lcontextual realities and
standardised encourages adaptation|| . ..
social justice
Clarity of objectives; |Promotes professional
oo . Integrates values, context,
Strengths accountability; reflection; encourages " .
o : . and critical consciousness
scalability inovation
Overly mechanistic;  |[May lack measurable |Conceptually complex;
Limitations neglects learner benchmarks; difficult |challenging for policy
diversity to systematise implementation
Basis for standards- Common in inquiry- Aligns with transformative
Contemporary based and " .
based and outcomes- .. and critical pedagogies in
Relevance . constructivist .
driven reforms . modern curriculum reforms
pedagogies

Table 1: Comparative Overview of Product, Process and Praxis Curriculum Models

In India, curriculum development has been influenced by post-colonial aspirations for nation-
building and socio-economic equity. The Kothari Commission (1966) and the National
Policy on Education (1986) emphasised education as an instrument for national development.
The National Curriculum Frameworks (NCF 2005 and 2023) later redefined curriculum as
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a means to nurture critical thinking, creativity, and lifelong learning. The introduction of the
5+3+3+4 structure under NEP 2020 reflects a continuation of this evolution — from content-
driven to competency-based education.

2.2 Curriculum Reform in the Context of NEP 2020

The National Education Policy 2020 represents one of India’s most ambitious educational
reforms in decades. It seeks to align national priorities with the UN Sustainable Development
Goal 4 (SDG-4), which calls for inclusive and equitable quality education (UNESCO, 2020).
The NEP emphasises flexibility, multidisciplinary learning, and the integration of vocational
and digital competencies from early schooling onwards.

The policy’s 5+3+3+4 structure divides the learning continuum into developmental phases:
Foundational, Preparatory, Middle, and Secondary. Each stage is associated with pedagogical
goals suited to learners’ cognitive abilities (Ministry of Education, 2020). The reform
reimagines schooling not merely as a preparation for examinations but as a continuum of
holistic learning experiences.

Research by Bhattacharya (2021) notes that the 5+3+3+4 system’s success depends on
coherent curriculum alignment across stages and strong teacher preparation. Similarly, Patel
and Joshi (2022) argue that NEP 2020’s outcomes can only be realised if curriculum design
incorporates digital technology and flexible assessment frameworks. Without effective
integration of technology into pedagogy, the reform risks reproducing earlier structural
limitations.

The NEP therefore implicitly requires an operational model that connects technology,
pedagogy, and content — a linkage conceptually captured by the TPACK framework.

2.3 Emergence of Technology Integration in Education
The twenty-first century has witnessed the rapid infusion of digital technology into educational
practice. Information and Communication Technologies (ICTs) have altered how knowledge is
created, distributed, and assessed. According to Koehler, Mishra and Cain (2013), effective
technology integration goes beyond the use of digital tools; it requires an understanding of the
complex relationships between what teachers know, how they teach, and how learners engage.
Earlier models of technology adoption, such as the Technology Acceptance Model (Davis,
1989), focused on individual users’ perceptions of ease and usefulness. Later frameworks such
as the SAMR Model (Puentedura, 2010) conceptualised technology use as a progression
from substitution to redefinition. Yet, these models remain largely descriptive and fail to
address the pedagogical and content-related nuances of classroom teaching.
The Technological Pedagogical Content Knowledge (TPACK) framework emerged in
response to this gap. Developed by Mishra and Koehler (2006), TPACK integrates
Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content Knowledge (CK)
into a dynamic, context-sensitive model that reflects the realities of teaching in digital
environments. Scholars such as Niess et al. (2018) and Chai, Koh, and Tsai (2010) have
shown that TPACK contributes significantly to teacher preparedness for integrating digital
technologies into instruction.
2.4 Conceptual Foundations of TPACK
TPACK extends Shulman’s (1987) original concept of Pedagogical Content Knowledge
(PCK), which described the specialised understanding teachers need to make subject matter
comprehensible to learners. By adding Technological Knowledge, TPACK recognises
technology as both a tool and a context for pedagogy. Mishra and Koehler (2006)
conceptualised TPACK as an intersection of three primary domains:

e Content Knowledge (CK): understanding of the subject matter;
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o Pedagogical Knowledge (PK): understanding of teaching methods and learning
processes;
e Technological Knowledge (TK): understanding of how technologies function and can
be applied to support learning.
The intersections produce four hybrid forms of knowledge:
1. Technological Content Knowledge (TCK) — understanding how technology changes the
nature of content;
2. Technological Pedagogical Knowledge (TPK) — understanding how technology
influences teaching methods;
3. Pedagogical Content Knowledge (PCK) — blending pedagogy with subject content;
4. Technological Pedagogical Content Knowledge (TPACK) — the integrative
understanding required for effective digital teaching.
TPACK emphasises context, acknowledging that technological and pedagogical
appropriateness varies according to learners’ needs, institutional capacity, and cultural settings
(Koehler et al., 2013). Consequently, its application in Indian education must consider
contextual variables such as infrastructure gaps, linguistic diversity, and teacher digital
literacy.
2.5 Global Research on TPACK Implementation
A growing body of international research has explored TPACK’s application across disciplines
and educational levels. Jang (2008) demonstrated that integrated curriculum models in STEM
education significantly enhance teachers’ TPACK development compared to traditional
models. Sahin (2011) developed and validated a TPACK survey instrument, confirming the
framework’s multidimensional reliability.
Studies by Archambault and Barnett (2011) and Bower and Vlachopoulos (2018) revealed
that TPACK supports effective blended and online learning environments by encouraging
alignment between instructional design and technological capabilities. Niess et al. (2018)
conducted a meta-analytic review of 47 studies on pre-service teachers, concluding that
context-specific training improves TPACK competencies.
However, despite its international recognition, TPACK research remains predominantly
Western-centred. Gupta and Mathur (2022) point out that Indian contexts require localisation
of TPACK to align with cultural and infrastructural realities, especially in multilingual
classrooms and resource-constrained settings.
2.6 TPACK Research in the Indian Context
Indian scholarship on TPACK is relatively recent but expanding rapidly. Sharma and Mishra
(2020) examined TPACK application in Indian secondary education and found significant
potential for improving digital pedagogy, provided that teacher training becomes systematic
and policy-driven. Deshmukh (2021) emphasised the importance of continuous professional
development to sustain teachers’ technological proficiency.
Moreover, Patel and Joshi (2022) identified structural challenges such as limited digital
infrastructure, uneven internet access, and inadequate funding, which hinder large-scale
TPACK adoption. They argued that without explicit policy integration, technology remains
peripheral to curriculum delivery. Similarly, Abbitt (2011) observed that teachers’ attitudes
and institutional support are as critical as technological availability in determining success.
Recent developments, including the NCF 2023 and government initiatives such as DIKSHA
and SWAYAM, reflect increasing commitment to digital pedagogy. Yet, the gap between
policy aspiration and classroom reality persists. Incorporating TPACK explicitly into
curriculum policy could therefore strengthen implementation by providing a theoretical
foundation for technology integration.
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2.7 Teacher Professional Development and TPACK
Teacher professional development (TPD) is central to effective curriculum reform. According
to Chai, Koh, and Tsai (2016), TPACK development requires sustained exposure to
technology-integrated pedagogical design rather than short-term workshops. Similarly, Ertmer
and Ottenbreit-Leftwich (2010) highlight that teachers’ beliefs and self-efficacy significantly
influence their adoption of technology.
In India, TPD initiatives under NEP 2020 emphasise capacity building through the National
Mission for Mentoring, the National Professional Standards for Teachers (NPST), and
online training modules. Yet, many programmes focus on generic ICT skills rather than
pedagogical integration. Embedding TPACK principles in TPD can ensure that teachers
acquire not only technical proficiency but also pedagogical insight and content adaptability.
2.8 Policy and Institutional Perspectives
Curriculum reform is inseparable from policy and institutional dynamics. Wilson and Stacey
(2017) argue that TPACK’s effectiveness depends on policy alignment and institutional
leadership. In systems where education policy supports innovation, teachers are more likely to
experiment with digital pedagogy. Conversely, rigid bureaucratic systems limit flexibility and
contextual adaptation.
The Indian education system’s diversity — spanning public, private, and semi-aided
institutions — requires differentiated policy support. According to Kumar and Thakur
(2022), institutional readiness must include infrastructure, funding, and administrative
encouragement for teachers to innovate. Without this ecosystem, even well-designed
curriculum reforms remain ineffective.
2.9 Research Gaps Identified
The literature reveals three major gaps:
1. Limited theoretical linkage between TPACK and national curriculum reform
frameworks such as NEP 2020;
2. Insufficient focus on systemic integration, where TPACK informs not only classroom
pedagogy but also policy and curriculum design;
3. Inadequate empirical evaluation of TPACK-based interventions in Indian schools,
especially across diverse socio-economic regions.
Addressing these gaps requires a conceptual synthesis that situates TPACK within the broader
discourse of policy and educational reform — the central aim of this paper.

3. THEORETICAL FRAMEWORK: UNDERSTANDING T-PACK IN THE POLICY
CONTEXT

3.1 Conceptualising TPACK as a Policy-Driven Framework

The Technological Pedagogical Content Knowledge (TPACK) framework serves as a
theoretical and practical guide for integrating digital tools into educational practice. Originally
conceptualised to aid teachers in aligning technological fluency with pedagogy and subject
matter (Mishra & Koehler, 2006), TPACK has evolved into a broader conceptual instrument
for education reform. In policy-oriented discourse, TPACK can be understood as a strategic
framework that operationalises digital transformation across three interdependent layers:
curriculum, teacher education, and institutional systems.

At the curriculum level, TPACK helps in designing content that utilises technology to achieve
learning outcomes effectively. At the teacher education level, it informs training modules that
develop educators’ capacity to integrate technology meaningfully. At the institutional and
policy level, it guides administrators and policymakers in aligning resources, infrastructure,
and regulatory frameworks to support digital pedagogy (Wilson & Stacey, 2017).

Volume X, Issue V (May 2025) Page 16



@:‘, Cosmos Multidisciplinary Research E-Journal  oniine Available at www.cmrj.in
" Recognized International Peer Reviewed Journal  Impact Factor 5.69 ISSN No. 2456-1665

This multi-layered interpretation aligns closely with the NEP 2020’s vision of integrating
technology across all facets of education—from early childhood education to higher education
and vocational training. Hence, TPACK transcends its role as a classroom model to become a
policy-relevant framework for national education reform.

3.2 Linking TPACK with Curriculum Reform

The 5+3+3+4 curricular structure demands pedagogical fluidity that can address learners’
diverse cognitive and developmental needs (Ministry of Education, 2020). The TPACK
framework provides the theoretical scaffolding to translate this vision into practice. By
integrating technology, pedagogy, and content knowledge at each educational stage, it ensures
continuity in teaching methods and content delivery.

o In the Foundational Stage, TPACK encourages the use of interactive technologies
such as storytelling applications and audio-visual aids that enhance early literacy and
numeracy.

o In the Preparatory and Middle Stages, it supports inquiry-based and experiential
learning using virtual simulations and multimedia resources (Bhatia & Pathak, 2020).

o In the Secondary Stage, TPACK facilitates project-based learning, online assessments,
and subject-specific software tools that bridge academic and vocational education.

By embedding these principles within curriculum design, educational policy can ensure that
technology serves as an enabler of pedagogy, not a substitute. The integration must be
contextually grounded, recognising disparities in access and digital literacy across regions
(Gupta & Agarwal, 2021).

3.3 Policy Alignment: TPACK and NEP 2020

NEP 2020 explicitly emphasises digital empowerment and technology-based learning through
initiatives such as the National Educational Technology Forum (NETF), DIKSHA, and
SWAYAM. However, it stops short of prescribing a pedagogical model to govern this
integration. The TPACK framework offers precisely that—an epistemological foundation to
make technology use intentional, pedagogically sound, and content-driven (Sharma & Mishra,
2020).

TPACK also resonates with NEP’s commitment to multilingualism, inclusivity, and
vocational integration. For instance, technological tools can be adapted for regional
languages and accessible formats, ensuring equity. Moreover, through its pedagogical
dimension, TPACK promotes differentiated instruction and learner autonomy, key values
articulated in the policy (Ministry of Education, 2020).

Thus, the conceptual alignment between NEP and TPACK can be seen as a two-way
interaction: NEP provides the macro-structural policy context, while TPACK offers the
micro-level pedagogical framework that operationalizes policy goals in classrooms.

3.4 TPACK and Teacher Professionalization

Teacher competence remains central to educational transformation. The NEP 2020 envisions
continuous professional development (CPD) through digital platforms, mentoring, and
performance-based advancement. Integrating TPACK into these initiatives can ensure that
teacher professionalization is not merely technical but pedagogical and reflective.

According to Ertmer and Ottenbreit-Leftwich (2010), technology integration is influenced
by teachers’ belief systems as much as their technical skills. The TPACK framework provides
a reflective tool for teachers to evaluate how their pedagogical strategies align with
technological choices and content goals. Chai, Koh, and Tsai (2016) further note that
professional learning communities based on TPACK enhance peer collaboration and
instructional innovation.
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By embedding TPACK competencies into the National Professional Standards for Teachers
(NPST) and teacher-education curricula, policymakers can institutionalise digital pedagogy as
a professional standard rather than an optional skill.
3.5 Institutional Readiness and Ecosystem Support
TPACK implementation requires supportive institutional ecosystems that include access to
technology, administrative flexibility, and ongoing monitoring. Kumar and Thakur (2022)
emphasise that without adequate infrastructure, the pedagogical potential of TPACK cannot be
realised. Schools and higher education institutions must therefore adopt TPACK-informed
institutional policies—for example, allocating budgets for ICT facilities, providing incentives
for innovative teaching, and integrating TPACK criteria into performance appraisal systems.
From a governance perspective, the NETF can serve as a central node to develop training
resources, certification standards, and digital repositories aligned with TPACK. By doing so,
policy implementation can achieve vertical coherence—from national frameworks to
classroom practice.
3.6 Conceptual Model of TPACK-Integrated Reform
The relationship between NEP 2020 and TPACK can be conceptualised through a three-tiered
model:
1. Policy Level — NEP 2020 provides structural and regulatory mandates for technology
integration and teacher development.
2. Institutional Level — Schools and colleges develop frameworks for digital pedagogy,
infrastructure, and assessment.
3. Pedagogical Level — Teachers design and deliver instruction by synthesising
technological, pedagogical, and content knowledge.
This conceptual alignment demonstrates that reform is most effective when policy intent is
underpinned by pedagogical coherence. The next section outlines the methodological
orientation used in this study to explore this conceptual linkage.

4. METHODOLOGY: CONCEPTUAL AND THEORETICAL DESIGN
4.1 Research Design
Given the theoretical nature of this study, a conceptual research design has been adopted.
Conceptual research involves the development of new ideas and interpretations based on
existing theoretical frameworks rather than empirical data collection (Kothari, 2014). This
design is particularly appropriate for exploring the alignment between the TPACK model and
NEP 2020 policy objectives, both of which are rooted in conceptual and normative discourses.
The paper synthesises findings from secondary sources such as academic journals,
government reports, and policy documents. The analysis proceeds inductively, identifying
convergences and divergences between TPACK principles and NEP 2020 curricular mandates.
4.2 Sources of Data
The following sources underpin the study:
e Primary Policy Texts: National Education Policy (2020), National Curriculum
Framework (2023), and UNESCO SDG-4 documents.
e Academic Literature: Peer-reviewed articles on TPACK (Mishra & Koehler, 2006;
Niess et al., 2018; Chai et al., 2016) and curriculum theory (Tyler, 1949; Stenhouse,
1975; Tanner & Tanner, 2007).
o Contextual Research: Indian studies focusing on teacher education, digital pedagogy,
and policy implementation (Sharma & Mishra, 2020; Gupta & Mathur, 2022;
Deshmukh, 2021).

Volume X, Issue V (May 2025) Page 18



@:‘, Cosmos Multidisciplinary Research E-Journal  oniine Available at www.cmrj.in
" Recognized International Peer Reviewed Journal  Impact Factor 5.69 ISSN No. 2456-1665

Each document was reviewed for conceptual content, relevance to reform objectives, and
theoretical contribution to digital pedagogy discourse.
4.3 Analytical Approach
A thematic synthesis approach was employed to organise insights into key analytical
categories:

1. Curriculum and policy alignment,

2. Pedagogical integration through TPACK,

3. Teacher professionalisation,

4. Institutional readiness, and

5. Future policy directions.
Themes were derived deductively from TPACK constructs and inductively from NEP 2020
policy language. Cross-comparison enabled the development of an integrative framework that
highlights both alignment and tension between theory and policy.
4.4 Scope and Limitations
As a conceptual paper, this study does not employ empirical validation or quantitative
methods. While this allows for theoretical depth and policy focus, it also limits the
generalisability of findings. Future empirical research could test the proposed framework
across different educational levels and regional contexts.
Nevertheless, the conceptual approach offers unique value by clarifying theoretical linkages
and providing a foundation for subsequent applied research. It facilitates interdisciplinary
dialogue among policymakers, educators, and scholars seeking to bridge theory and
implementation.

5. ANALYSIS AND DISCUSSION

5.1 The NEP 2020 and the 5+3+3+4 Curriculum: A Paradigm Shift in Indian Education:
The National Education Policy (NEP) 2020 marks a decisive departure from India’s earlier
10+2 education system, representing a structural, philosophical, and pedagogical
reimagination of schooling. The 5+3+3+4 framework restructures school education according
to developmental psychology and the stages of cognitive growth (Ministry of Education,
2020). The policy seeks to bridge the long-standing gap between learning for examinations and
learning for life by integrating early childhood education, experiential learning, and vocational
exposure.

This shift reflects a broader global movement towards competency-based education,
emphasising flexibility, creativity, and interdisciplinary learning (OECD, 2019). By framing
the curriculum as a continuum that supports critical thinking, multilingualism, and digital
fluency, NEP 2020 aligns national education objectives with the UN Sustainable
Development Goal 4 (SDG-4), which calls for “inclusive and equitable quality education”
(UNESCO, 2020).

However, implementing such a reform demands not only structural modification but also a
pedagogical reorientation. The NEP’s success relies on the alignment of three interdependent
factors: (1) curriculum design, (2) teacher capacity, and (3) technology integration. The
TPACK framework offers a theoretical bridge among these domains, providing a way to
translate the policy’s ideals into actionable educational practice.

[Insert Figure 8: The Three Pillars of NEP 2020 Implementation — Curriculum, Teacher, and
Technology Intersections via TPACK]

5.2 Integrating Technology through the TPACK Lens

The NEP 2020 emphasises the “appropriate integration of technology into all levels of
education” (Ministry of Education, 2020, p. 56). Yet, without a guiding framework, such

Volume X, Issue V (May 2025) Page 19



@:‘, Cosmos Multidisciplinary Research E-Journal  oniine Available at www.cmrj.in
" Recognized International Peer Reviewed Journal  Impact Factor 5.69 ISSN No. 2456-1665

integration risks remaining superficial or unequal. The TPACK model operationalises this
integration by defining how technology interacts with content and pedagogy in context.
From a policy standpoint, TPACK can guide:

1. Curriculum Reform: ensuring that content across the 5+3+3+4 stages includes
technology-enabled learning outcomes and digital literacy benchmarks.

2. Pedagogical Innovation: encouraging blended learning, flipped classrooms, and
project-based pedagogies that combine digital and traditional approaches (Garrison &
Anderson, 2003).

3. Teacher Training: embedding TPACK modules into teacher education programmes,
particularly through the National Mission for Mentoring and the National Initiative
for School Heads and Teachers for Holistic Advancement (NISHTHA).

According to Harris, Mishra, and Koehler (2009), the success of technology integration
depends on teachers’ ability to align technological affordances with pedagogical goals. In
India’s context, where access and literacy vary widely, a context-specific interpretation of
TPACK is essential (Gupta & Mathur, 2022).

Furthermore, TPACK encourages teachers to select technology based not on novelty but on
pedagogical appropriateness. For example, in the Foundational Stage, using animated
storytelling applications supports language development, while in the Secondary Stage, data-
analysis software can be applied for interdisciplinary research projects. In this sense,
technology becomes an enabler of critical thinking, not a mere delivery tool.

5.3 TPACK as a Mechanism for Teacher Empowerment

Teachers remain the fulcrum of NEP 2020’s success. The policy envisions a teaching
workforce that is skilled, reflective, and digitally competent. Yet, as Deshmukh (2021)
observes, most professional development initiatives in India remain procedural, focusing on
ICT tools rather than integrative pedagogy. The TPACK framework reconceptualises teacher
capacity as knowledge integration, combining cognitive, pedagogical, and technical expertise.
Chai, Koh, and Tsai (2016) demonstrated that TPACK-based training enhances teachers’
reflective practice, enabling them to evaluate how technological tools align with specific
content and learning objectives. Embedding this approach in teacher education institutions
(TEIs) can ensure that pre-service teachers internalise the intersectional logic of digital
pedagogy.

At the policy level, the National Professional Standards for Teachers (NPST) and National
Mission for Mentoring (NMM) can incorporate TPACK parameters as part of continuous
professional development (CPD). These parameters might include:

e Ability to design lesson plans integrating digital resources;

o Competence in using learning management systems (LMS);

o Skills in assessing student learning through technology; and

o Reflective capacity for adapting technology to content contexts.

By embedding such competencies, the NEP can foster a generation of educators equipped to
navigate India’s digital learning transformation.

5.4 Institutional and Infrastructural Readiness

For curriculum reform to succeed, institutional ecosystems must align with pedagogical
vision. The NEP’s call for technology integration cannot materialise without robust digital
infrastructure, equitable access, and institutional support mechanisms (Kumar & Thakur,
2022). Many public schools in India face barriers such as inadequate bandwidth, limited
hardware, and insufficient training budgets. The digital divide, both urban—rural and socio-
economic, risks exacerbating educational inequalities (Agarwal, 2020).
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The TPACK model provides a diagnostic lens for evaluating institutional readiness along three
dimensions:
1. Technological Infrastructure — availability of ICT hardware, internet connectivity,
and technical support.
2. Pedagogical Environment — openness to innovation, peer collaboration, and
experimentation.
3. Content Alignment — adaptation of curriculum materials into digital formats and local
languages.
Integrating these parameters into school and college accreditation criteria could incentivise
systemic preparedness. Institutions that demonstrate TPACK-aligned capacity could be
recognised through digital accreditation schemes, thereby reinforcing policy objectives.
In higher education, initiatives such as SWAYAM, e-PG Pathshala, and Virtual Labs
already exemplify the TPACK philosophy by providing blended learning environments that
merge technology, pedagogy, and content. Expanding such initiatives at school levels would
ensure continuity and equity across the education spectrum.
5.5 Equity, Inclusion, and Digital Citizenship
NEP 2020 explicitly foregrounds inclusivity as a guiding principle, committing to equitable
access regardless of gender, region, or socio-economic background. However, technology
integration can inadvertently reproduce inequalities if not carefully managed (Sharma &
Mishra, 2020). The TPACK framework offers an inclusive pathway by encouraging adaptive
pedagogies and culturally relevant digital resources.
For instance, Martins and Santos (2019) show that TPACK enhances inclusive education by
promoting the use of assistive technologies and differentiated instruction. In India, where
linguistic and cultural diversity is immense, TPACK can support localisation through region-
specific digital content and multilingual learning platforms.
Moreover, the NEP’s emphasis on digital citizenship—including safe and ethical technology
use—aligns naturally with TPACK’s reflective dimension. Teachers trained under TPACK
principles are more likely to model responsible digital behaviour, bridging technological
fluency with ethical sensitivity.
By aligning inclusivity with digital literacy, TPACK contributes to both social justice and
educational quality, reinforcing NEP’s holistic approach to reform.
5.6 Challenges in Implementing TPACK within NEP 2020
Despite conceptual alignment, several challenges impede TPACK’s systemic adoption in
India:
1. Limited Teacher Training: A large proportion of India’s teaching workforce lacks
formal exposure to digital pedagogy (Patel & Joshi, 2022).
2. Infrastructure Deficits: Unequal technological access, particularly in rural and
government schools, hinders consistency.
3. Curricular Rigidity: State-level curriculum bodies often struggle to revise content
rapidly enough to match technological evolution.
4. Institutional Resistance: Bureaucratic inertia and traditional teaching cultures slow
innovation (Abbitt, 2011).
5. Evaluation Mechanisms: Existing assessment systems still prioritise memory-based
testing rather than competency and application (Bhattacharya, 2021).
Addressing these challenges requires multi-level intervention. Policymakers must establish a
clear roadmap for digital pedagogy integration, including timelines, funding models, and
accountability indicators. Moreover, collaborations with private-sector technology firms and
NGOs can accelerate infrastructure development while maintaining educational equity.
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5.7 Policy Implications: Embedding TPACK into Educational Governance
Policy integration of TPACK demands a multi-tiered governance model that aligns national
vision with state-level execution. At the national level, agencies like the National
Educational Technology Forum (NETF) and NCERT can develop TPACK-based
curriculum templates and teacher guidelines. At the state and institutional levels,
implementation units can contextualise these templates to local needs.
Policy instruments might include:

e Curriculum Framework Revisions embedding TPACK competencies;

o Funding Policies for ICT integration in teacher education institutions;

e Monitoring and Evaluation Systems assessing technology integration outcomes; and

e Accreditation Standards incorporating TPACK readiness as a quality metric.
Wilson and Stacey (2017) argue that alignment between policy and pedagogy enhances
reform sustainability. Embedding TPACK into governance mechanisms ensures that
technology integration is no longer discretionary but an intrinsic feature of educational quality.
Moreover, TPACK-based indicators could inform the Performance Grading Index (PGI) and
National Assessment and Accreditation Council (NAAC) frameworks, providing
measurable benchmarks for digital transformation.
5.8 Global Comparisons and Lessons for India
Several countries have successfully adopted pedagogical frameworks similar to TPACK to
operationalise technology integration. For instance, Finland’s national curriculum embeds
digital competence across subjects, promoting creativity and critical thinking (Kumpulainen &
Sefton-Green, 2019). Singapore’s Masterplan for ICT in Education aligns closely with
TPACK principles, ensuring that every teacher is trained to design technology-infused lessons
(Chai & Lim, 2011).
India’s reform trajectory can draw lessons from these experiences while adapting to its own
scale and diversity. Unlike smaller nations, India’s decentralised governance structure requires
strong coordination among federal and state agencies. Embedding TPACK at the policy level
can help maintain coherence amidst this diversity, ensuring that technological advancement
complements social inclusivity.
5.9 Towards a Coherent Framework for Educational Transformation
Synthesising insights from NEP 2020 and TPACK literature, the analysis suggests that
technology integration should be treated as an epistemological shift, not a technical addition.
The future of Indian education depends on cultivating technological wisdom—the ability to use
digital tools critically, creatively, and ethically in the pursuit of knowledge (Mishra, 2022).
The TPACK framework, when institutionally embedded, provides a roadmap for achieving this
transformation. It links policy reform (NEP 2020), teacher empowerment, and curriculum
innovation under a single theoretical canopy. By ensuring coherence across these levels, India
can move towards a genuinely inclusive and future-ready education system.

6. CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

The present theoretical analysis has explored how the Technological Pedagogical Content
Knowledge (TPACK) framework can strengthen the 5 + 3 + 3 + 4 curricular structure
introduced under India’s National Education Policy (NEP) 2020. The paper conceptualises
TPACK not merely as a classroom strategy but as a policy-enabling construct capable of
uniting curriculum reform, teacher professionalisation, and digital transformation within a
single coherent vision.
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The findings highlight that NEP 2020’s success depends on its capacity to convert structural
reform into pedagogical reality. The new curricular design demands teaching practices that
move beyond rote learning toward experiential, competency-based, and digitally supported
learning environments. TPACK provides a robust epistemological foundation for this
transformation by operationalising the interdependence of technology, pedagogy, and content
knowledge.
At the conceptual level, TPACK bridges the gap between policy rhetoric and classroom
practice, ensuring that technology serves pedagogical ends rather than dictating them. When
embedded in curriculum planning, teacher-education programmes, and institutional
governance, it transforms technology from a peripheral tool into a core pedagogical resource.
The analysis also underscores persistent challenges—unequal digital infrastructure, fragmented
teacher training, and the absence of explicit policy alignment. These limitations indicate that
reform cannot rely solely on individual innovation but requires systemic policy integration.
Embedding TPACK principles into national standards, accreditation frameworks, and
monitoring systems can institutionalise digital pedagogy as a marker of educational quality and
equity.
Ultimately, the synergy between NEP 2020 and TPACK reflects a paradigm shift in Indian
education: from content transmission to knowledge construction, from memorisation to
problem-solving, and from passive consumption to active creation. The theoretical synthesis
presented here demonstrates that sustainable educational reform must rest on a triadic
foundation—policy vision, pedagogical coherence, and technological adaptability.
6.2 Recommendations
Drawing upon the conceptual synthesis and policy analysis, the following recommendations
are proposed:
1. Integrate TPACK into National Curriculum Frameworks
NCERT and SCERTs should embed explicit TPACK-aligned learning outcomes and
digital-competency descriptors within subject syllabi across all stages of the 5 +3 +3 +
4 structure.
2. Embed TPACK in Teacher Professional Standards.
The National Professional Standards for Teachers (NPST) should incorporate
measurable TPACK indicators—designing technology-enhanced lessons, assessing
through digital tools, and demonstrating pedagogical reflection.
3. Establish Dedicated Digital Pedagogy Cells.
Institutions should create TPACK-based innovation cells responsible for mentoring
faculty, curating e-resources, and facilitating peer collaboration.
4. Expand Infrastructure and Equitable Access.
Public investment through schemes such as PM e-Vidya and Digital India Education
Mission must prioritise low-connectivity areas, ensuring that digital transformation
supports inclusion rather than intensifying divides.
5. Develop Monitoring and Evaluation Frameworks.
National agencies should integrate TPACK benchmarks into the Performance
Grading Index (PGI) and NAAC criteria to assess institutional readiness and
pedagogical innovation.
6. Encourage Cross-Sector Partnerships.
Collaboration among government, academia, and industry can generate open-source,
multilingual, and low-bandwidth learning tools aligned with TPACK principles.
7. Promote Research and Longitudinal Evaluation.
Future empirical studies should examine TPACK implementation across regions,
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disciplines, and teacher cohorts to refine policy and strengthen evidence-based
decision-making.

Foster Digital Ethics and Citizenship.

Curriculum reform should link technological proficiency with ethical awareness, data
privacy, and responsible online behaviour to prepare students as informed global
citizens.

Collectively, these recommendations aim to transform India’s educational ecosystem into a
digitally empowered, pedagogically sound, and policy-coherent system capable of meeting
twenty-first-century demands.
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