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Abstract

Information and Communication Technology (ICT) has emerged as a transformative force in
the field of education, enabling digital learning, e-learning to become a cornerstone of modern
pedagogy. This paper explores the evolution, role, and impact of ICT in education, particularly
within the Indian context. It highlights how e-learning—facilitated by computers, internet
access, and multimedia resources—has revolutionized traditional teaching and learning
methods by enhancing accessibility, engagement, and interactivity. The document also outlines
major ICT initiatives launched by the Government of India, such as UGC-Infonet, Brihaspati,
Edusat, Sakshat, e-SikShak, e-Yantra, Oscar++, Fosse, e-Kalpa or D-Source, Virtual Learning
Environment (VLE), Diksha, PM e-Vidya, MOOCS on Swayam, Nishtha, e-Jaadui Pitera,
Prashast, DTH Ist Channel Number 31, National Academic Depository, National Digital
Library, e-Shodh Sindhu, Talk To Teacher, which aim to bridge educational gaps and promote
inclusive, equitable learning across the country. Furthermore, the integration of ICT is shown
to support personalized learning, enhance teacher training, streamline administrative processes,
and foster a global and lifelong learning environment. Despite its many benefits, the
widespread implementation of ICT still struggles with issues such as unequal access to digital
resources, inadequate infrastructure, and the need for ongoing professional development of
educators.
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1. INTRODUCTION

"ICT IS BASICALLY A DIGITAL LEARNING", ALSO
KNOWN AS “E-LEARNING PROCESS.”

e-Learning in ICT Education: E-learning, a key part of ICT
Information and Communication Technology, refers to learning
through digital platforms. Before the 2000s, education primarily
took place in physical classrooms. However, the rise of the
internet changed everything, making remote learning accessible
and effective.

e-learning enables the delivery of educational content via
computers and the internet, allowing students to access
materials like videos, PDFs, slideshows, and live webinars from
anywhere. It also includes interactive features such as chats and
discussion forums for communication with instructors.

The concept of digital learning dates back to earlier forms like
televised lessons and distance education in the 1980s. The
introduction of personal computers, such as the Macintosh, and
later high-speed internet, made it easier to offer virtual courses.
By the 1990s, some institutions were delivering entire courses
online, overcoming barriers of location and time. This not only
reduced costs but also made education more accessible. In the
2000s, e-learning expanded into corporate training, helping
employees develop skills and knowledge remotely. Today,
individuals can even earn full degrees online, making lifelong
learning more flexible and inclusive.

1.1. Transformation in Education

The rapid advancement of Information and Communication
Technology (ICT) has brought about major advancements and
transformations in the field of technology, social, and economic
landscape. These shifts have prompted educational institutions,
educators, and administrators to re-evaluate their roles and
teaching strategies. In today’s knowledge-driven economy, a
nation’s sustainability relies heavily on an effective education
system.

Education can be viewed through the lens of inputs, such as
teachers, students, teaching materials, and methods, and
outputs, which refer to the quality and quantity of student
learning. As Watson (2001) noted, ICT has transformed modern
work and is now reshaping education. When effectively
integrated, ICT enhances teaching and learning, boosting
educational outcomes and productivity.

ICT offers new learning opportunities and encourages educators
to adapt to evolving roles and responsibilities. Its expanding use
is reshaping teaching strategies, learning approaches, and
educational management, making it an essential element in
modern education systems.

2. Major ICT Initiatives in the Education Sector in India.

2.1. UGC-INFONET: UGC- UGC-Information Network,
launched by the “University Grants Commission (UGC)” at the
end of 2004, UGC-INFONET is a digital initiative aimed at
providing universities with seamless access to academic and
scholarly content available online. This program acts as a
centralized electronic portal through which institutions can

explore a vast range of research articles, journals, and other
academic resources.

This initiative is overseen by the INFLIBNET Centre, located
in Ahmedabad, which specializes in information and library
networking. It connects UGC-recognized universities across the
country, allowing them to benefit from shared access to high-
quality academic materials, thereby enhancing research and
educational outcomes in higher education institutions.

2.2. BRIHASPATI: Launched in 2002, Brihaspati is an open-
source e-learning platform developed by the Indian Institute of
Technology (IIT) Kanpur. Initially funded by the Ministry of
Information and Communication Technology until October
2009, it allows faculty members to share electronic versions of
lecture notes, handouts, and study materials online.

2.3. EDUSAT: It is an Education Satellite launched in
September 2004. EDUSAT was India's first satellite designed
specifically for educational purposes. Developed jointly by the
“Indian Space Research Organisation (ISRO) and the Ministry
of Human Resource Development (MHRD)” its goal was to
deliver interactive and multimedia-enhanced learning
experiences and strengthen the infrastructure for distance
education across the country.

2.4. SAKSHAT: The SAKSHAT portal, introduced on October
30, 2006, is an all-in-one educational platform developed by the
MHRD. It offers curated links and resources from various
government and academic bodies such as “University Grants
Commission (UGC), All India Council for Technical Education
(AICTE), Indira Gandhi National Open University (IGNOU),
National Council of Educational Research and Training
(NCERT), Kendriya Vidyalaya Sangathan (KVS), Navodaya
Vidyalaya Samiti (NVS), Central Board of Secondary
Education (CBSE), Indian Institute of Science (IISc), and the
Indian Institutes of Technology (IITs)". This platform supports
the learning and teaching needs of students, educators, and
researchers alike.

2.5. e-SIKSHAK: Developed by the Centre for Development of
Advanced Computing (CDAC)—a scientific organization under
the Ministry of Communications and Information Technology
(MCIT)—the e-SIKSHAK platform offers free online courses,
primarily in Telugu. It serves as an accessible e-learning tool
for regional language learners.

2.6. e-Yantra: e-Yantra, an initiative launched by IIT Bombay,
is supported by the Ministry of Education (formerly MHRD)
under the National Mission on Education through ICT. The
program is focused on equipping students with practical skills
in embedded systems. It encourages hands-on learning and
problem-solving to address real-world challenges.

2.7. OSCAR++ (Open-Source Courseware Animation
Repository) is a project aimed at creating a vast digital library
of interactive animations and simulations, known as Learning
Objects (LOTs). These resources are designed to aid the
teaching and understanding of scientific and technological
concepts and are useful for classroom instruction, self-learning,
and distance education.

2.8. FOSSEE: “Free and Open-Source Software in Education”
FOSSEE is an initiative supported by the National Mission on
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Education  through Information and Communication
Technology (NMEICT), under the Ministry of Human Resource
Development (MHRD), Government of India. The primary aim
of this project is to promote the use of free and open-source
software tools to help enhance the quality of education across
India.

2.9. E- KALPA or D 'Source: This project is also backed by
the “Ministry of Human Resource Development” as part of the
NMEICT initiative. Its core objective is to build a digital
learning ecosystem specifically for the field of design. e-
KALPA seeks to provide easy access to resources that help
learners acquire essential design-related knowledge, skills, and
competencies.

2.10. VIRTUAL LEARNING ENVIRONMENT (VLE):
VLE is a web-based e-resources platform that meets the
requirements of a wide range of programs. it is available for
both undergraduate and postgraduate levels. Developed by the
Institute of Lifelong Learning at the University of Delhi, this
initiative was launched in 2012.

2.11. e-PATHSHALA (2015): e-Pathshala, launched under the
Digital India initiative, is a collaborative project by the Ministry
of Education (formerly the Ministry of Human Resource
Development) and the National Council of Educational
Research and Training (NCERT). Introduced in November
2015, this platform enhances the integration of Information and
Communication Technology (ICT) into the educational
landscape. It offers a wide array of digital resources such as
textbooks, audio-visual content, periodicals, and various print
and non-print materials. e Pathshala is designed to serve
students, teachers, educators, and parents alike.

2.12. DIKSHA: The DIKSHA platform, short for “Digital
Infrastructure for Knowledge Sharing was launched in 2017 by
then Vice President Shri M. Venkaiah Naidu, DIKSHA is
India’s centralized digital platform for school education.
Developed by the Ministry of Education and implemented by
NCERT, DIKSHA functions as a national digital repository of
educational content. It aligns with the goal of “One Nation, One
Digital Platform,” offering e-books and materials contributed
by various states, union territories, and national bodies. The
platform features QR code-mapped content for ease of access
and supports delivery through television and radio. Available in
36 Indian languages, DIKSHA hosts over 80,000 digital
textbooks and learning resources for grades 1 to 12.

2.13. PM e - VIDYA: The PM e Vidya program is a multi-
modal initiative by the Ministry of Education aimed at
promoting digital learning. It integrates various modes of
educational delivery, including 12 dedicated DTH television
channels, community radio, and podcasts. Designed to support
inclusive learning, it also provides tailored content for children
with special needs (CWSNs). PM ¢ Vidya leverages widespread
broadcast and streaming platforms to ensure nationwide reach
and accessibility.

2.14. MOOCs on SWAYAM: SWAYAM (Study Webs of
Active-Learning for Young Aspiring Minds) provides access to
Massive Open Online Courses (MOOCs) to enhance
educational access and equity. NCERT has been designated as

the National Coordinator for developing and promoting
MOOCs specifically for students in Classes IX to XII.
Available on both the SWAYAM website and mobile
application, these courses aim to bridge the digital learning gap
and provide quality education to students across the country.
2.15. NISHTHA, “National Initiative for School Heads and
Teachers Holistic Advancement,” is a flagship capacity-
building program aligned with the NEP (National Education
Policy) 2020. The policy emphasizes the vital role teachers play
in shaping the nation’s future through the development of its
children. To achieve this, empowering and motivating
educators is essential to foster a nurturing and effective learning
environment.

2.16. e-JAADUI PITARA is a resource kit designed for the
Foundational Stage in schools. It serves as a model toolkit,
offering a variety of engaging and developmentally appropriate
materials such as educational toys, puzzles, games, puppets,
flashcards, posters, story cards, activity books for children, and
guidebooks for teachers. These resources aim to make early
learning more interactive and enjoyable.

2.17. PRASHAST (Disability Screening Checklist for Schools)
is both a booklet and a mobile application that facilitates the
early identification of children with disabilities. Covering 21
types of disabilities as recognized under the Rights of Persons
with Disabilities (RPWD) Act, 2016, this tool supports timely
screening and certification. It is a step forward in promoting
inclusive education, as outlined in the NEP 2020, the RPWD
Act, the Right to Education (RTE) Act, 2009, and also supports
Sustainable Development Goal 4 (SDG 4), which focus on
providing inclusive, equitable, and quality education and
promoting lifelong learning opportunities for everyone.

2.18. PM e-Vidya DTH ISL Channel Number 31; The
Government of India has introduced the PM e-Vidya DTH ISL
Channel Number 31 on December 6, 2024, to provide improved
learning opportunities to Children with Hearing Impairments
(CWHI). This channel is available on DD's Free Dish network
and YouTube and offers NCERT textbook-based learning
material in ISL

2.19. NATIONAL ACADEMIC DEPOSITORY (NAD) The
“National Academic Depository (NAD)” is a digital platform
established by the Ministry of Human Resource Development
(MHRD) to enable secure online issuance, storage, retrieval,
and verification of academic credentials such as certificates,
diplomas, and degrees. Operating 24/7, NAD functions as a
centralized digital repository. It aligns with the goals of the
Digital India initiative, aiming to digitally empower education
records across the country and ensure every Indian has access to
verified digital academic documents.

2.20. NATIONAL DIGITAL LIBRARY (NDL) The National
Digital Library (NDL) is an online platform that aggregates a
vast range of educational content, including textbooks, research
papers, videos, lectures, audiobooks, simulations, fiction, and
more. It is developed and maintained by IIT Kharagpur as a
component of the National Mission on Education through
Information and Communication Technology (NMEICT), an
initiative under the Ministry of Education, Government of

611 © 2025 Nisar Hussain, Dr Anis Jahan. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License

(CC BY NC ND).https://creativecommons.org/licenses/by/4.0/



https://creativecommons.org/licenses/by/4.0/

Int. Jr. of Contemp. Res. in Multi.

PEER-REVIEWED JOURNAL

Volume 4 Issue 4 [Jul- Aug| Year 2025

India. NDL brings together metadata from multiple national and
international digital libraries, offering content in 11 Indian
languages, and serves as a one-stop knowledge resource for
learners of all ages.

2.21. e - SHODH SINDHU: - e-shodh Sindhu is a consortium
created by merging three earlier initiatives —" UGC-
INFONET, NLIST, and INDEST-AICTE” under the
guidance of the MHRD. Its main goal is to offer higher
education institutions access to an extensive range of academic
journals, e-books, and databases across various fields. Through
this initiative, over 15,000 international journals and electronic
books are made available to academic and research institutions
across India.

2.22. TALK TO A TEACHER: - The Talk to a Teacher
program, initiated by IIT Bombay under the National Mission
on Education through ICT and supported by the Ministry of
Human Resource Development (MHRD), provides free access
to select undergraduate and postgraduate courses. These courses
are delivered by seasoned IIT faculty. The program utilizes the
A-VIEW “(Amrita Virtual Interactive e-learning World):
platform, developed by Amrita University, to offer an
interactive virtual classroom experience connecting educators
and students across the country.

3. Role of ICT in Modern Educational Practices
“Information and Communication Technology. (ICT)” plays a
significant role in transforming the educational landscape. From
primary schools to higher education institutions, ICT has shown
great potential in improving the quality and reach of education.
It enhances teaching methodologies, fosters innovative learning
environments, and supports both students and teachers in
numerous ways.

3.1. Shift Teacher-centred to Student-Centred Learning: -
ICT encourages a transition from traditional teacher-led
instruction to a more student-focused approach. It enables
learners to take charge of their education by exploring,
researching, and constructing knowledge independently, rather
than simply absorbing information passed on by educators.

3.2. Boosts Engagement and Knowledge Retention:
Integrating ICT tools into the classroom makes lessons more
interactive and engaging. Multimedia content, simulations, and
digital storytelling can captivate students’ interest and help
them retain information more effectively, leading to deeper
learning outcomes.

3.3. Modernizing the Classroom: - The use of ICT has
transformed conventional classrooms into dynamic and
interactive learning spaces. Smart boards, digital content, and
online resources allow teachers to deliver lessons in creative
and enjoyable ways, making learning more appealing for
students.

3.4. Learning Anytime, anywhere: - ICT enables distance and
online education, offering learning opportunities beyond the
traditional classroom. Students who face barriers such as
location, financial constraints, or physical challenges can access
education through virtual platforms and online courses.

3.5. Addressing Individual Learning Needs: - One of the key
benefits of ICT is its ability to accommodate diverse learning
styles and needs. Digital tools help teachers personalize
learning experiences, allowing learners to progress at their own
pace, based on their abilities and interests.

3.6. Bridging Geographical Gaps: With ICT, educational
resources can now reach remote and rural areas, eliminating the
limitations of geographical boundaries. Students across
different regions or even countries can connect, learn, and
collaborate, creating a more inclusive and global learning
community.

3.7. Access to Diverse Learning Resources: - ICT offers a
wide range of educational materials beyond textbooks and
libraries. Online articles, videos, e-books, academic journals,
and interactive modules provide students and teachers with
endless resources, accessible at any time from any location.

3.8. Encouraging Collaborative Learning: Digital platforms
promote teamwork and collaborative learning. Through online
discussions, group projects, and shared digital workspaces,
students learn to cooperate and develop communication and
critical thinking skills essential for the 21st century.

3.9. Enhancing Student Motivation: - ICT can significantly
increase students’ motivation and interest in learning.
Interactive lessons, gamified learning, and real-time feedback
keep students focused and enthusiastic, making learning both
enjoyable and effective.

3.10. Improving Teacher’s Professional Development: ICT
also plays a crucial role in enhancing teacher training. It equips
educators with the skills and knowledge to integrate modern
technologies into their teaching. Continuous access to online
courses, resources, and communities helps teachers stay
updated and improve their professional practice.

3.11. Enhancing the Quality of Classroom Instruction
through ICT: Information and Communication Technology
(ICT) plays a vital role in improving the quality of classroom
instruction. It boosts student motivation and engagement and
supports the development of essential academic skills. Several
technological tools contribute to this process, including
Computer-Assisted Instruction (CAI), Computer-Assisted
Learning (CAL), PowerPoint presentations, Video-Assisted
Instruction (VAI), smart boards, LCD projectors, CCTV, email,
SlideShare, blogs, and YouTube. These tools enhance the
educational experience by offering content that is more
engaging and easier to access.

3.12. ICT in the Teaching-Learning Process: - ICT
significantly enriches the teaching and learning environment. It
empowers teachers to better engage students and make lessons
more dynamic and effective. Additionally, ICT tools help
educators evaluate student performance more accurately.
Students benefit through increased interest and improved ability
to learn independently, fostering a more self-directed learning
approach.

3.13. Building a Knowledge Network through ICT: When
actively utilized, ICT serves as a powerful means to access,
share, and apply information. This connectivity enables
educational systems to better address the evolving changing
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demands of students by establishing knowledge networks that
support collaboration and deeper understanding.

3.14. Improving Accessibility and Educational Quality: -
ICT greatly enhances the flexibility of educational delivery,
allowing access to materials and knowledge at any time and
from anywhere. This shift supports a learner-centred model
where learners engage more actively in their own educational
journey. Consequently, ICT contributes to better preparation for
lifelong learning and improves overall educational quality.

3.15. Creating an Engaging Learning Environment with
ICT: - ICT introduces innovative learning settings that require
students to develop new competencies to succeed. It serves as a
valuable tool for ensuring that teaching and learning processes
are relevant, engaging, and adaptable to modern educational
needs.

4. Impact of Information and Communication Technology
in Shaping the Indian Education System

The rapid adoption of Information and Communication
Technology (ICT) in the education sector has significantly
enhanced teaching and learning processes, bringing about
notable improvements in educational experiences in positive
ways. However, it also introduces several challenges that
demand attention. While digital tools enhance learning quality,
unequal access remains a major concern due to the ongoing
digital divide. Students in remote regions often struggle with
connectivity issues and lack essential devices.

4.1. Greater Accessibility to Learning- ICT has significantly
improved educational access and has a multifaceted impact on
the education sector across India. The covid — 19 catalyst-the
covid -19 pandemic outed as an unexpected but powerful
catalyst for ICT adoption in Indian education system with
school and college sheet nationwide online learning become the
difficult mode of education institution swiftly transitioned to
virtual classroom via platform like Zoom, Google Meet and
Microsoft team.

The spread of internet services and the increasing use of
smartphones have brought learning opportunities to even a few
most isolated regions. Digital platforms, including online
classes, e-books, and mobile learning applications, enable
students to study at their own pace from anywhere. This
development has helped narrow educational disparities and
empowered students from diverse socio-economic backgrounds.

4.2. More Engaging and Interactive Learning. - Technology
has transformed traditional learning into an interactive and
enjoyable process. Tools such as smart boards, animated
videos, simulations, and educational games make lessons more
appealing and easier to understand. These methods promote
active participation, curiosity, and hands-on learning, leading to
improved retention and a deeper grasp of concepts.

4.3. Customized Learning Experience: - One of the key
benefits of ICT is the ability to personalize education. Teachers
can now adapt their lessons to suit individual learning

preferences using adaptive technologies and Al-based systems.
These platforms assess student performance and provide
tailored content, ensuring that each learner progresses according
to their needs and abilities, thereby enhancing academic
achievement.

4.4. Streamlined Administration and Communication: - The
use of digital tools in schools and colleges has simplified
administrative tasks. Managing student records, attendance,
grading, and schedules is more efficient with online platforms.
Communication among teachers, students, and parents has also
improved through emails, chat apps, and video conferencing,
promoting better engagement and transparency throughout the
learning process.

4.5. Access to International Learning Resources: -
Technology has eliminated geographical barriers, offering
Indian students access to educational content from around the
world. They can now participate in online programs and attend
webinars hosted by top global institutions. This exposure
enriches their learning experience by offering different
perspectives and insights into global cultures and academic
standards.

4.6. Skill Development for the Digital Future: With rapid
advancements in technology, there is a growing need for
students to acquire relevant digital skills. The Indian education
system is increasingly using ICT to offer training in fields such
as artificial intelligence, machine learning, data analysis, and
robotics. Online courses and platforms prepare students for
future job markets, equipping them with the tools to thrive in a
digital economy.

4.7. Addressing Challenges in Tech-Enabled Education:
Despite the many advantages, challenges persist. The digital
divide continues to restrict access for many students, especially
in rural areas. Additionally, teachers need adequate training to
effectively use technological tools. Finding a balance between
digital and traditional teaching methods is essential to offer a
comprehensive and inclusive education.

4.8. Supporting Inclusive Education for All: Technology also
plays an essential role in creating a more inclusive learning
environment, helping students with disabilities through assistive
tools like screen readers, voice recognition, and text-to-speech
software. Features like subtitles and transcripts on online
platforms ensure that hearing-impaired learners can fully
engage with the content. These tools promote equal learning
opportunities for all, regardless of physical limitations.

4.9. Cost-Effective and Sustainable Learning Solutions: -
Digital resources help reduce the financial burden of education.
E-books, online libraries, and virtual classrooms cut down the
cost of printed materials. With centralized digital repositories,
schools can save physical space and contribute to an eco-
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friendlier educational system. These solutions also allow
students to access up-to-date information at minimal or no cost.

4.10. Data-Driven Educational Insights: - The use of
technology has enabled educators and administrators to gather
and analyse data on student behaviour, learning styles, and
academic performance. Insights gained from data analytics help
improve teaching methods, identify learning gaps, and support
informed policy decisions. This evidence-based approach leads
to continuous refinement and innovation in the education
sector.

4.11 Teacher Empowerment and Teacher Development: -
ICT is also playing a key role on empowering teacher through
continues professional development online course, webinars
and digital teaching communities are helping educator upgrade
their skill and adopt to new pedagogies platforms like
NISHTHA aim to build competencies among teacher through
ICT based training modulars among them more effective and
digitally proficient.

5. CONCLUSION

The digital shift in Indian education, driven by ICT, is no
longer a choice. it is a necessity As India aspires to become a
knowledge economy, leveraging technology to democratize and
personalize is learning is permanent. The journey is ongoing.
but with sustained effort, inclusive policies, and innovation,
ICT can truly redefine Education in India making it more
accessible, engaging and future-ready for generation to come.
ICT has significantly reshaped education by making it more
accessible, inclusive, and student-centred. It allows
personalized learning and equips teachers with innovative tools.
In India, government efforts have helped bridge educational
gaps across regions and communities. However, issues such as
unequal digital access, inadequate teacher training, and poor
infrastructure still hinder its full impact. Despite these
challenges, ICT remains crucial for building a knowledge-
driven society, encouraging lifelong learning, and preparing
students for the digital future.
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