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ABSTRACT

	 The National Education Policy (NEP) 2020 envisions an education system rooted in inclusivity, 
sustainability, and future-ready skills. Computational Thinking (CT), as a structured problem-solving approach, 
aligns seamlessly with these goals, offering transformative potential in reshaping pedagogy for the 21st century. 
This paper explores how CT can serve as a cornerstone in building sustainable and inclusive classrooms, 
integrating digital tools and e-resources to foster critical thinking, creativity, and adaptability among learners. 
By emphasising interdisciplinary learning and skill development, CT empowers students to navigate complex 
real-world challenges, ensuring their preparedness for dynamic global demands. This study highlights the 
importance of e-resources as facilitators of CT, enabling equitable access to quality education, especially in 
diverse and underrepresented regions. It examines the role of teacher training, curriculum design, and policy 
frameworks in embedding CT within the NEP 2020 vision. Through a comprehensive analysis of existing 
literature, case studies, and empirical data, the paper underscores the need for robust infrastructure and 
policy support to operationalize CT-driven educational strategies. The findings suggest that integrating CT and 
digital resources enhances student engagement, promotes inclusivity, and supports sustainable educational 
practices. The study concludes by proposing actionable recommendations for policymakers, educators, and 
institutions to adopt computational thinking as a transformative tool in achieving the sustainable development 
and equity goals of NEP 2020.
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	 The National Education Policy (NEP) 

2020 is a transformative framework aimed at 

revamping India’s education system to meet the 

demands of the 21st century. One of its pivotal 

objectives is to promote inclusivity, sustainability, 

and skill-based learning, ensuring equitable 

access to quality education for all learners 

(MHRD, 2020). Computational Thinking (CT), 

a problem-solving methodology rooted in logical 

reasoning and algorithmic thinking, emerges as 

a critical component in achieving these goals. It 

equips students with the skills to analyse complex 

problems, break them down into manageable 

parts, and devise innovative solutions, making 

it indispensable in modern pedagogy (Wing, 

2006). Globally, CT has gained traction as an 

essential skill for future-ready education systems, 

with countries like the United States and the 

United Kingdom integrating it into their curricula 

(Grover and Pea, 2013; Yadav, Hong and 

Stephenson, 2016). In India, the integration of 

CT into classrooms is still in its nascent stage, 

but its potential for fostering critical thinking 

and adaptability is undeniable (Kumar, 2021). 

The NEP 2020 emphasizes leveraging digital 

tools and e-resources to bridge the learning gaps 
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and ensure personalized learning experiences, 

aligning perfectly with the principles of CT 

(Sharma and Malhotra, 2022).
	 CT also addresses the growing demand for 
interdisciplinary learning by blending science, 
technology, engineering, and mathematics 
(STEM) education with humanities and social 
sciences (Barr and Stephenson, 2011). This 
interdisciplinary approach nurtures creativity 
and innovation, aligning with the NEP’s vision 
of holistic development (Mitra, Sarkar and Basu, 
2021). Integrating e-resources in CT-based 
education has shown to increase accessibility and 
engagement, particularly in underserved areas 
(Grover, Pea and Cooper, 2014). E-resources 
such as interactive platforms, simulations, and 
virtual labs allow students to experience real-
world problem-solving in an engaging manner, 
reinforcing conceptual understanding and 
application (Yadav and Hong, 2017). Despite 
its potential, several challenges hinder the 
widespread adoption of CT in Indian classrooms, 
including infrastructural limitations, lack of 
teacher training, and disparities in access to 
digital resources (Bansal and Sharma, 2020). 
These barriers disproportionately affect students 
from marginalized communities, contradicting 
the NEP’s vision of inclusive education (Rao and 
Kumar, 2021). The successful implementation 
of CT within the NEP 2020 framework requires 
comprehensive policy support, targeted teacher 
training programs, and investment in digital 
infrastructure (Saxena, 2022).
	 This study is significant for several 
reasons. First, it addresses a critical gap in the 
implementation of the NEP 2020, emphasizing 
computational thinking as a transformative tool 
for inclusive and sustainable education (MHRD, 
2020). The research underscores the importance 
of preparing students with future-ready skills, 
crucial in a rapidly evolving global economy 

(Grover and Pea, 2013). Second, the study 
highlights the role of e-resources in democratizing 
access to quality education. Digital tools enable 
personalised learning experiences, bridging gaps 
for students in underserved regions (Sharma and 
Malhotra, 2022; Yadav and Hong, 2017). This 
aligns with the Sustainable Development Goal 
(SDG) 4, which focuses on ensuring equitable 
and inclusive education for all (UNESCO, 2015). 
Third, this research explores the interdisciplinary 
potential of CT, blending STEM and humanities 
education to nurture creativity and innovation 
(Barr and Stephenson, 2011; Mitra, Sarkar 
and Basu, 2021). Such an approach is essential 
in fostering holistic development and critical 
thinking skills among students. Fourth, the study 
addresses the challenges of implementing CT in 
Indian classrooms, including infrastructural gaps, 
teacher training deficits, and digital disparities. 
By providing actionable recommendations, 
the research aims to mitigate these barriers 
and promote the successful adoption of CT in 
education (Bansal and Sharma, 2020; Rao and 
Kumar, 2021). Finally, the research contributes 
to the global discourse on education reform, 
offering insights that can be adapted and applied 
in diverse educational contexts. It provides 
evidence-based strategies to enhance teaching 
and learning practices, ensuring alignment with 
the NEP’s vision of inclusive and sustainable 
education (Mitra, Sarkar and Basu, 2021; 
Saxena, 2022).

Objectives of the Study

1.	 To examine the role of computational 
thinking in fostering critical thinking, 
creativity, and adaptability among students 
within the NEP 2020 framework.

2.	 To explore the potential of e-resources in 
promoting inclusivity and accessibility in 
Indian classrooms.
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3.	 To identify challenges and opportunities in 

integrating computational thinking into the 

Indian education system.

4.	 To analyse the impact of computational 

thinking on interdisciplinary learning and 

holistic student development.

5.	 To propose actionable recommendations 

for policymakers and educators to effectively 

implement CT within the NEP 2020 

framework.

Research Questions

1.	 How does computational thinking contribute 

to the development of critical thinking, 

creativity, and adaptability in students?

2.	 What is the role of e-resources in enhancing 

inclusivity and accessibility in classrooms 

under NEP 2020?

3.	 What are the challenges and opportunities 

associated with integrating computational 

thinking into Indian classrooms?

4.	 How can computational thinking support 

interdisciplinary learning and holistic student 

development?

5.	 What strategies can be employed by 

policymakers and educators to ensure the 

successful integration of computational 

thinking within the NEP 2020 framework?

Research Methodology

	 This study employed a qualitative research 

methodology, emphasizing an interpretive 

approach to understanding the integration 

of computational thinking (CT) within school 

curricula as aligned with NEP 2020. The 

methodology focused on a review-based 

framework, synthesizing existing research 

and case studies to draw inferences about the 

implementation, challenges, and opportunities 

of CT in education.

Research Design

	 The study utilized a review-based design, 
systematically analysing qualitative data 
from peer-reviewed journal articles, policy 
documents, case studies, and reports related 
to computational thinking, inclusive education, 
and NEP 2020. This approach ensured a 
comprehensive understanding of the subject 
matter by incorporating diverse perspectives and 
findings from existing literature.

Data Collection

	 The data collection involved the following 
steps:
a)	 Literature Review: Articles, books, and 

reports from databases such as Scopus, 
Web of Science, and Google Scholar were 
reviewed to identify existing research on CT 
and its implications for NEP 2020.

b)	 Thematic Analysis: The collected 
data were categorized under themes, 
including educator perceptions, inclusivity, 
sustainability, administrative roles, and 
global practices.

c)	 Case Studies: Qualitative findings from 
case studies of schools that successfully 
integrated CT were analysed to identify 
practical approaches and challenges.

d)	 Policy Analysis: National and international 
educational policies, including NEP 2020 
and UNESCO reports, were examined to 
contextualize the role of CT in achieving 
sustainable education.

Data Analysis

	 Thematic analysis was used to identify 
patterns and relationships within the data. 
Key themes and sub-themes were coded, and 
qualitative insights were drawn to address each 
research question. Findings were corroborated 
across multiple sources to ensure reliability and 
validity.
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Findings

Research Question 1

How do educators perceive the role of 
computational thinking in achieving NEP 
2020 goals?

	 Educators perceive computational thinking 
(CT) as a critical component in fostering 21st-
century skills such as problem-solving, critical 
thinking, and creativity. Reviewed studies highlight 
that teachers see CT as essential for bridging the 
gap between theoretical knowledge and real-
world applications, especially in STEM subjects. 
Grover and Pea (2013) note that CT enables 
students to approach problems systematically, 
fostering algorithmic thinking and logic. There 
are significant barriers to achieving these goals. 
Many educators feel unprepared to integrate 
CT effectively into their teaching due to limited 
access to professional development programs 
and a lack of clarity about how to incorporate 
CT within existing curricula (Gupta and Malhotra, 
2021). This issue is particularly pronounced in 
schools with limited technological infrastructure, 
where teachers often lack the necessary tools and 
resources to implement CT-based pedagogies 
effectively. Pilot programs, such as coding 
workshops and gamified learning modules, have 
shown promise in overcoming these challenges. 
These initiatives have demonstrated that even 
basic CT interventions can lead to measurable 
improvements in student engagement and 
learning outcomes, providing strong evidence 
for the alignment of CT with NEP 2020 goals 
(Sharma and Malhotra, 2022).

Research Question 2

What barriers and opportunities exist in 
using computational thinking to promote 
inclusivity?

	 Barriers to inclusivity in CT education 

are deeply rooted in structural and systemic 
inequalities. Rao and Kumar (2021) emphasize 
that access to technology remains uneven, with 
students from underprivileged backgrounds often 
excluded from CT-based learning opportunities. 
Educators in public schools frequently cite 
outdated infrastructure and insufficient funding as 
significant impediments to implementing inclusive 
CT programs.On the other hand, the flexibility 
of CT tools presents unique opportunities for 
addressing diverse learning needs. For example, 
Shute, Sun and Asbell-Clarke (2017) illustrate 
how gamified CT platforms can be customized to 
support students with special educational needs, 
making learning more accessible and engaging. 
Similarly, case studies highlight the potential of 
CT to support differentiated instruction, allowing 
teachers to cater to students with varying levels 
of ability and understanding. A recurring theme 
in the reviewed literature is the importance 
of culturally relevant content in promoting 
inclusivity. Programs that integrate local contexts 
and examples are more effective in engaging 
students and ensuring that CT concepts are 
accessible to learners from diverse backgrounds 
(Sharma and Malhotra, 2022).

Research Question 3

How does computational thinking contribute 
to sustainable education as outlined in NEP 
2020?

	 CT contributes to sustainable education 
by equipping students with the skills needed 
to address complex, real-world challenges. 
International examples, such as Finland’s CT 
curriculum and Singapore’s coding boot camps, 
demonstrate how CT can be used to foster 
sustainability-oriented thinking (UNESCO, 
2015). These programs encourage students to 
apply CT concepts to design solutions for issues 
such as renewable energy, waste management, 
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and water conservation. In the Indian context, 
research reveals that schools adopting CT 
have seen students engage in projects with a 
sustainability focus, such as creating algorithms 
for optimizing energy use or designing apps to 
monitor environmental conditions (Sharma and 
Malhotra, 2022). This aligns with NEP 2020’s 
emphasis on experiential and skill-based learning. 
CT prepares students for technology-driven 
careers, addressing the workforce demands of 
the future. Administrators in reviewed studies 
underline the importance of integrating CT into 
school curricula as a means of fostering both 
academic excellence and practical skills, ensuring 
that students are prepared for higher education 
and the job market (Yadav and Hong, 2017).

Research Question 4

What roles do school administrators play 
in the successful integration of CT?

	 School administrators play a pivotal role 
in the adoption and success of CT initiatives. 
Findings from reviewed studies indicate that 
administrators are often the primary drivers 
of change, advocating for the inclusion of 
CT in curricula and securing funding for 
technological upgrades (Sharma and Malhotra, 
2021). Their efforts include organizing teacher 
training programs, collaborating with external 
organisations to introduce coding and robotics 
workshops, and implementing school-wide 
policies to integrate CT into various subjects. 
But, resistance to change remains a challenge. 
Many teachers are hesitant to adopt CT due to 
a lack of familiarity or concerns about additional 
workload. Administrators in successful case 
studies used strategies such as peer mentoring, 
regular training sessions, and showcasing the 
benefits of CT to address these concerns (Grover 
and Pea, 2013), administrators play a critical role 
in ensuring inclusivity by prioritizing resources 

for underprivileged students and encouraging the 
adoption of adaptive technologies. For instance, 
studies highlight instances where administrators 
partnered with NGOs and tech companies to 
provide low-cost devices and internet access to 
marginalized communities (Gupta and Malhotra, 
2021).

Research Question 5: How can lessons from 
global practices inform the implementation 
of computational thinking in schools?

	 Global practices offer valuable lessons for 
integrating CT into school education. Countries 
like Finland and Singapore have successfully 
implemented CT curricula by focusing on 
teacher training, robust digital infrastructure, and 
structured curricula (UNESCO, 2015). These 
countries emphasize starting CT education early, 
ensuring that students develop computational 
skills progressively over time.
	 Indian schools can adopt and adapt these 
practices by focusing on localized content and 
scalable solutions. Rao and Kumar (2021) stress 
the importance of designing CT programs that 
reflect local realities, such as language diversity 
and socio-economic disparities. Successful 
examples include the use of regional languages 
in CT tools and the inclusion of culturally relevant 
case studies, reviewed literature underscores 
the need for collaboration between schools, 
government agencies, and private organizations 
to build capacity and ensure sustainability. 
Partnerships can provide schools with the 
resources and expertise needed to implement 
CT effectively, creating a more inclusive and 
equitable educational environment (Sharma and 
Malhotra, 2022).

Recommendations

	 Based on the findings of the study, several 
key recommendations can be proposed to 
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effectively integrate computational thinking (CT) 
into the educational framework aligned with the 
National Education Policy (NEP) 2020:

1.	 Incorporate computational thinking as a 
core component of the K-12 curriculum. 
CT concepts like decomposition, pattern 
recognition, and algorithmic thinking should 
be introduced through interdisciplinary 
approaches in subjects such as mathematics, 
science, and language arts (Wing, 2006; 
Yadav, Hong and Stephenson, 2016).

2.	 Design specialized training programs for 
teachers to enhance their pedagogical and 
technological skills related to CT. These 
programs should emphasize the use of 
e-resources and digital tools to facilitate 
CT learning (Shute, Sun and Asbell-Clarke, 
2017; Mishra and Koehler, 2006).

3.	 Create culturally relevant and accessible 
e-resources that align with the NEP 2020 
objectives. Interactive tools, games, and 
simulation-based learning platforms should 
be utilized to make CT engaging and 
relatable for students (Zhang and Nouri, 
2019).

4.	 Establish robust evaluation frameworks 
to measure the development of CT skills. 
These mechanisms should include formative 
and summative assessments that reflect real-
world problem-solving abilities (Brennan 
and Resnick, 2012).

5.	 Ensure that CT initiatives are accessible to all 
students, including those from marginalized 
and underprivileged backgrounds. This 
aligns with the equity and inclusiveness goals 
of NEP 2020 (Gupta and Malhotra, 2021).

6.	 Foster partnerships among educational 
institutions, policymakers, and technology 
developers to create sustainable CT 
initiatives. This collaboration can drive 

innovation and address implementation 
challenges (Dubey, 2023).

7.	 Encourage ongoing research to identify 
best practices and address barriers in CT 
integration. This iterative process can 
enhance the effectiveness of CT teaching 
and learning (Sinha and Sharma, 2020).

Conclusion

	 The study highlights the transformative 
potential of computational thinking in fostering 
21st-century skills and addressing the objectives 
of NEP 2020. Through a qualitative analysis of 
existing literature and practical observations, the 
research demonstrates the pivotal role of CT in 
equipping students with critical thinking, problem-
solving, and technological fluency. Key findings 
underscore that the integration of CT requires 
a comprehensive approach, encompassing 
curriculum design, teacher training, and the 
development of e-resources. Despite challenges 
such as limited access to technology and 
resistance to pedagogical changes, the study 
reveals significant opportunities for inclusive 
and sustainable educational practices through 
CT initiatives (Grover and Pea, 2013; Resnick, 
2017). The study concludes that CT is not 
merely a technical skill but a cognitive framework 
essential for lifelong learning in a digital age. 
By addressing the barriers and leveraging the 
recommendations, educators and policymakers 
can harness the power of computational thinking 
to create a more inclusive, equitable, and future-
ready education system, as envisioned by NEP 
2020.
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