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Abstract

In today’s digital world, teachers need to be “smart
teachers” who can wuse Information and
Communication Technology (ICT) effectively in
smart classrooms. Recently the National Education
Policy (NEP) 2020 highlights the importance of
using technology in education to improve teaching
and learning. By looking into the importance of ICT
and mandates given in the NEP 2020 document, this
paper focuses on how ICT can be integrated into
teacher education to prepare future teachers for
modern classrooms. It discusses the role of digital
tools such as online resources, smart boards,
educational apps, and virtual learning platforms in
making teaching more interactive and student-
friendly. The paper also explains how teacher
training programs can include ICT skills so that
teachers become confident in using technology.
Furthermore, it talks about the benefits of ICT
integration, such as better understanding, increased
student engagement, and flexible learning. At the
same time, it also mentions some challenges like
lack of infrastructure, training, and digital
awareness. Overall, this paper suggests that proper
ICT integration in teacher education is necessary to
achieve the goals of NEP 2020 and to create a
modern, effective, and inclusive education system.

Keywords: NEP 2020, ICT in Education, Teacher
Education, Smart Classrooms, Digital Learning,
Teachers Training.

I. Introduction

The transition to digital media marks the
most impactful change in pedagogical science since
its inception by changing the way we create,
distribute and consume knowledge globally
(Hemajothi & Jain, 2022). In India with its
demographic dividend and one of the most extensive
and complex educational systems in the world this
evolution offers the potential for unprecedented
growth but also presents enormous challenges from

an administrative perspective (Khan, 2025). For
decades, India relied on the traditional teacher-
centered “chalk-and-talk” model of instruction; as a
result of the COVID-19 pandemic, this system was
forced to dramatically change its operations digitally
(Mishra & Koehler, 2006; Selwyn, 2012). While
these changes were initially viewed through a lens
of crisis management, they have now transitioned
into formalized digital education through new
federal legislation that has established clear criteria
for integrating digital education into the current
educational ecosystem; this legislation includes the
NEP 2020 (Ministry of Education, 2020). The NEP
2020 seecks to prepare teachers with a
comprehensive, future-oriented design in their
training program and to fundamentally change the
role of technology in education by moving from a
peripheral “add-on” to an essential “core enabler”
for educational innovation, pedagogical equity, and
quality improvement (Khan, 2025). The policy
describes a fundamental systemic change to the
institutions that prepare teachers and calls for a
multidisciplinary approach that connects the arts and
sciences with advanced technological teaching
approaches and thus prepare candidates to work in
21 century classrooms. At the heart of this
federally-led initiative will be the establishment of
an independent, autonomous entity called the
National Educational Technology Forum (NETF),
whose purpose will be to facilitate the sharing of
innovations in education technology across sectors,
to contribute to quality academic research, and to
share best practices regarding pedagogical practices
facilitated by technology. To implement this
ambitious vision, the Indian government has
increased the pace of implementation of its Digital
Public Infrastructure (DPI) to support the education
sector in India. Multi-tiered platforms like DIKSHA
(Digital Infrastructure for Knowledge Sharing),
which supports access to high-quality educational
resources through QR codes, provides an extensive
array of digital content for both in-service and pre-
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service teachers, including lesson plans and video
modules, in local languages (Kumar & Singh,
2022). At the same time, the SWAYAM (Study Webs
of Active-Learning for Young Aspiring Minds)
portal has made it easier for people to get access to
high-quality learning resources through MOOCs
(Massive Open Online Courses) to democratize
students' access to the great ancient educational
system. Further to creating digitally-enabled
teaching workforce, the country has also had
programs such as NISHTHA (National Initiative for
School Heads’ and Teachers’ Holistic Advancement)
for the holistic development of the teacher
workforce through blended learning programs. In
spite of these major policy initiatives and structural
components in place, the actual implementation of
technologies in the classrooms has produced many
serious systemic problems. The degree of success
for the digital revolution across the country is
dependent upon the teachers who deliver digital
education. As educational institutions are entering
into a period of growth due to Artificial Intelligence
(AI), Augmented Reality (AR) and/or Virtual
Reality (VR) technology (Hemajothi & Kumar Jain,
2022), the demands placed on teacher educators to
fulfil their role as change agents are greatly
increased. Teacher educators are required to take on
many new roles; they are no longer only the source
of content and expertise but are also being expected
to be the engineers of digital learning experiences,
advocates for the wellness of students in vulnerable
digital environments, and lifelong learners with a
continually changing technology landscape.

Objectives

= To examine the role, opportunities and
challenges of ICT integration in teacher
education under NEP 2020

= To suggest effective strategies for
integrating ICT in teacher education to
develop 21 century teaching
competencies.

II. Methodology

This study used descriptive methodology.
Based on secondary data sources available in the
form of text in different websites, published
documents by the Government of India from time to
time, NEP 2020 document, Journal and Magazine
articles. A systematic literature review is done by
using structured, transparent method of gathering,
evaluating, and synthesizing all available researches
on ‘ICT integration in teacher education
programme’ theme avoiding the bias of a traditional
narrative review.

ICT Integration in Education

The integration of technology in education
has become a crucial aspect of modern pedagogy,
promising to enhance learning outcomes, increase
engagement, scientific learning, foster creativity and
innovation. The National Education Policy 2020
envisions leveraging technology to transform
classrooms into dynamic learning environments
conducive to holistic development. The permeating
influence of technology in contemporary society has
catalysed a paradigm shift in educational practices,
prompting educators and policymakers worldwide to
rethink traditional approaches to teaching and
learning. Recognizing the transformative potential
of technology, it underscores the value of integrating
digital tools and resources in classrooms to enhance
the quality, equity and inclusivity of education
(Paul, 2024).

The integration of technology in education
is no longer an option but a necessity in the 21st
century. Recognizing the transformative potential of
digital tools, the National Education Policy 2020 of
India places a strong emphasis on leveraging
technology to enhance teaching, learning, and
administration. = The  policy  envisions a
technologically enriched education system to
address  long-standing  challenges, such as
accessibility, equity, and quality, while fostering
innovation and skill development (Singh, 2025).

ICT Integration in Teacher Education

UNESCO championed the integration of
technology in teacher education by launching "A
Framework for ICTs in Teacher Education: A
Holistic Framework" in 2002. It focuses on taking
into account the factors like cultural, educational,
technology resources that are important in planning
the integration of technology into the teacher
education curriculum. The curriculum framework
puts emphasis on four themes- context and culture
which includes the use of technology in culturally
appropriate ways and the development of respect for
multiple cultures and contexts, which need to be
taught and modelled by teachers; Leadership and
vision are essential for the successful planning and
implementation of technology into teacher education
and required both leadership and support from the
administration of the teacher education institution;
lifelong learning which reads that learning does not
stop after schooling or formal education; and
Planning and Management of Change as todays
context and accelerated technology itself which
signifies the importance of careful planning and
effective management of the change process as a
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strategic combination of approaches that help
teacher educators to develop these four
competencies (Giri, Mishra & Pradhan, 2022). ICT
has become an indispensable part of the educational
ecosystem, and its integration into teacher education
programs is crucial for preparing future educators to
meet the challenges of 21 century classrooms. The
role of ICT in teacher education is multifaceted,
encompassing the enhancement of teaching
competencies, the facilitation of innovative teaching
practices, and the support of continuous professional
development. Each of these aspects is critical for
empowering educators to harness the full potential
of technology in their teaching careers (Patel, 2025).

A. Enhancing Teaching Competencies: ICT plays a
vital role in developing the competencies that
educators need to thrive in modern classrooms. The
integration of digital tools into teacher education
programs helps future educators acquire the skills
necessary to effectively incorporate technology into
their teaching practices.

(i) Digital Literacy and Pedagogical Skills:
Digital literacy is the foundation upon which
teachers can build their technology-enhanced
teaching strategies. Teacher education programs
must focus on equipping educators with the ability
to use various digital tools, such as learning
management systems (LMS), interactive
whiteboards, and educational software. Pedagogical
skills are equally important. It’s not enough to know
how to use technology; educators must also
understand how to integrate it into their teaching
methods to enhance student learning. For instance,
using ICT to create interactive and multimedia-rich
lesson plans can make learning more engaging and
accessible for students with diverse learning styles
(Koehler & Mishra, 2009).

(ii) Lesson Planning and Instructional
Design: Digital tools such as online resources,
simulations, and educational apps allow teachers to
create  lessons that are nmore interactive,
differentiated, and aligned with the needs of
individual learners. The use of ICT in lesson
planning also supports formative assessment
practices, enabling teachers to track student progress
in real-time and adjust their instructional strategies
accordingly (Bennett & Lockyer, 2008).

B. Facilitating Innovative Teaching Practices: By
integrating technology into their instructional
strategies, educators can create more dynamic,
student-centered  learning  environments  that
encourage active participation and collaboration.

(i) Creative and Interactive Learning
Experiences: ICT enables educators to move beyond
traditional lecture-based teaching methods and adopt
more interactive approaches. For example, using
tools like interactive whiteboards, gamification
apps, and virtual reality (VR) simulations can make
learning more engaging and memorable for students
(Johnson et al., 2016). These tools also allow for the
incorporation of multimedia elements such as
videos, animations, and audio clips, which can
enhance understanding and retention of complex
concepts.

(i)  Student-Centered Learning: 1CT
supports a shift from teacher-centered to student-
centered learning, where students take an active role
in their own education. Technologies like flipped
classrooms, online discussion forums, and
collaborative projects empower students to take
charge of their learning, while educators serve as
facilitators and guides (Bergmann & Sams, 2012).
ICT also allows for differentiated instruction, where
educators can tailor their teaching to meet the
unique needs of each student. For example, adaptive
learning software can provide personalized learning
experiences based on a student's performance and
learning pace.

C. Supporting Continuous  Professional
Development: ICT is a powerful tool for supporting
the ongoing professional development of educators.
By providing access to a wealth of resources and
opportunities for collaboration, ICT ensures that
educators can continually enhance their skills and
stay updated with the latest educational trends.

(i) Online Courses and Webinars: 1CT
enables  educators to access professional
development opportunities from anywhere in the
world. Online courses, webinars, and virtual
conferences provide educators with the flexibility to
pursue continuing education at their own pace and
according to their own schedules (Schlager & Fusco
2003). These online learning opportunities often
cover a wide range of topics, from subject-specific
content knowledge to instructional strategies and
classroom management techniques, ensuring that
educators can find resources that meet their
professional needs.

(il) Access to Digital Resources: 1CT
provides educators with access to a vast array of
digital resources, including research articles, e-
books, instructional videos, and teaching materials.
These resources can be used to enhance lesson
planning, stay informed about the latest
developments in education, and incorporate new
ideas into teaching practices (Dede, 2009).
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Additionally, online repositories and open
educational resources (OER) allow educators to
share and access teaching materials created by
others, fostering a culture of collaboration and
continuous  learning  within the education
community.

Impact of ICT Integration in Teacher Education
According to Dhillon & Bharti, (2022), ICT
competencies for successful integration of ICT there
are four types of competencies which are required to
be attained by teacher educators. These four
competencies are;

A. Technological ICT Competencies:
These types of competencies deal with teacher’s
knowledge and technical training that how they use
and maintain ICT equipment and software. These
competencies related with the skills to operate
modern technologies such as- computer, Internet etc.

B. Pedagogical ICT Competencies: These
competencies are related with teachers’ Instructional
practices as well as their knowledge related to
curriculum that helps them to develop applications
within their disciplines to use ICT for the support of
teaching learning process. It includes all issues like
student learning outcomes, classroom management,
lesson-plan development and implementation as
well as student evaluation. It includes knowledge
about methods and techniques that can be used in
the classroom.

C. Didactical ICT Competencies: These
competencies are related with subject knowledge of
the teacher that is to be taught. A didactical
competency deals with teacher’s knowledge about
their subject, teaching strategies and methods as
well as the ability to apply them in the teaching and
learning process.

D. Social ICT Competencies: Social
competencies are related to the understanding of
teacher regarding social and ethical issues
surrounding ICT and apply that understanding in
their practice.

Key Initiatives under NEP 2020 regarding ICT
Integration
Based on Prathap, (2024) digital platforms are
required for ICT-based educational activities in light
of the recent rise in pandemics. The researcher gave
some key initiatives under NEP 2020 related to ICT
integration.
i.  In order to standardize training programs
that can be delivered to numerous
instructors in a short amount of time, NEP

through the use of digital platforms such as
SWAYAM, DIKSHA etc.

ii. NEP 2020 states that all levels of pupils,
including those in remote locations and
Divyang students, will have access to
instructional software for both teachers and
students. The DIKSHA platform would
host the e-content for teaching and learning
created by all states in their regional
languages as well as by NCERT, CIET,
CBSE, NIOS, etc.

iii. The National Educational Technology
Forum (NETF) will be established to offer
a forum for the unrestricted discussion of
ideas about the application of technology to
improve teaching, learning, assessment,
planning, administration, and other aspects
of school and higher education.

iv. NEP 2020 states that schools would
provide instructors with the appropriate
ICT equipment so they may effectively
incorporate e-content into teaching-learning
activities.

v. NPE 2020 emphasized the need for
teachers to receive the proper training and
development for being effective online
educators. A good instructor in a traditional
classroom may not necessarily be a good
instructor in an online classroom. NEP
2020 states that the Ministry will focus on
creating digital infrastructure, digital
content, and capacity building to handle the
e-education needs of both school and
higher education. We need experts to
deliver high-quality e-learning in light of
the rapidly advancing technology.

Challenges of ICT Integration

Prathap, (2024) identified some challenges
for implementation of ICT as per NEP 2020 the
domain of teacher education institutes is plagued by
a variety of issues. A comprehensive evolution will
occur in every domain associated with the use of
ICT in educational establishments, including policy
and politics, infrastructure advancement, human
capacity building, culture, equity, financial
considerations, curriculum, and pedagogy, to fulfil
the demands of these difficulties in state teacher
preparation. Following are some of the major
obstacles to ICT adoption in educational institutions
under NEP 2020: (Usou, Joseph, 2022)

i.  Lack of proper ICT lab facilities in the
teacher education colleges;

2020 promotes online teacher training ii. inadequate  hardware and  software
facilities;
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iii. Shortage of resources and properly trained
teacher educators for ICT education;

iv. Lack of fundamental ICT knowledge
among teacher-trainees;

v. Overcrowded classroom and lack of
computers for all teacher trainees;

vi. Lack of suitable training for the teacher-
educators with regard to the use of ICT
equipments.

vii. Lack of enough financial assistance from
the administration, department, and the
government as a whole.

Strategies for Effective ICT Integration
Prathap, (2024) has given following ideas about
how to use ICT in teacher education successfully:

i.  The use of ICTs by teacher candidates
should be improved, and teacher educators
should be well-equipped with all digital
tools.

ii. Provide adequate resources and financing
for the establishment of computer hardware
and software in teacher education institutes.

ili. To stay current with technology, teacher
educators should be provided with
professional training in ICT usage.

iv. In order to adequately support teacher-
trainees in adopting ICT tools and materials
for better teaching and learning processes,
ratios of headteacher-educators, and
teacher-trainees should be maintained.

v.  ICT course content needs to be reorganized
in accordance with NEP 2020 and should
be action oriented.

vi. To improve ICT implementation, teacher
education institutions should take the
initiative, be proactive, and care about the
community.

vii. In order to participate in the worldwide
shift in learning and teaching modification,
in their instructional practices, teacher
educators and teacher candidates should be
aware of the societal shift. 8. In order to
make effective use of technology, teacher
training  institutions should provide
adequate ICT equipment in every
classroom, including computers, LCT
projectors, internet connection, television,
and e-white boards.

viii. To serve as a role model for the teacher-
trainees, teacher educators must actively
include ICT tools in their regular lesson
plans.

ix. For the timely organization of ICT training
courses, the administrative, Higher

Education department, and all relevant
authorities should cooperate cooperatively
together.

X. Adequate internet connectivity in the
classrooms to improve lesson plans;

xi. At least one lab with fully operational ICT
facilities must be present in teacher
education institutions.

III.  Conclusion

Integration of ICT in teacher education
plays a very important role for fulfilling the goals of
NEP 2020. It helps for future teachers to become
digitally skilled, creative and student centred. Tools
like Smart Board, DIKSHA, SWAYAM, Virtual
Classrooms and multimedia resources make
teaching learning more interesting, interactive,
flexible and effective. ICT also improves students’
critical thinking creativity, communication and
problem-solving skills. However, the challenges
such as lack of infrastructure, poor internet
connection, limited digital resources and insufficient
ICT training still affect effective implementation.
Therefore, teacher education institution needs
proper support, funding and continuous training
programs. In conclusion, ICT integration can create
smart teachers for smart classrooms by improving
their teaching skills. Effective use of ICT by the
teacher educators will make the education system
more modern, inclusive, innovative and world class
and transnational and will help in achieving the
vision of NEP 2020.
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