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ABSTRACT

The use of Information and Communication Technology (ICT) in higher education is transforming
con- ventional teaching methods while addressing some of the main challenges associated with
accessibility, quality and efficiency. ICT supports enhancement in teaching, learning, research, and
administration by fostering a transition from teacher-centered instruction to student-centered learning.
Tools such as Learning Management Systems (LMS), virtual classrooms, and Massive Open Online
Courses (MOOCs) offer flexible and customized learning experiences. Theoretical models like
constructivism and connectivism facilitate this shift by focusing on interactive and technology-based
learning.

Nonetheless, there are several challenges that impede the large-scale integration of ICT in higher
education. One of the biggest obstacles is unequal access to the internet, especially in rural areas,
where the internet reaches only 31% of the population, as opposed to 6% in urban areas

citekeyl. In addition, teachers and students mostly do not have the required digital literacy to
effectively use ICT tools. Budget constraints also significantly hinder institutions from investing in
technology infrastructure. To address these issues, the Indian government introduced programs like
National Education Policy (NEP) 2020 that encourages online learning, SWAYAM, an online-based
e-platform offering free courses, and the National Mission on Education through ICT (NMEICT) to
enhance the availability of technology in educational services. Yet, the success of these programs in
the long run depends on coordination between the government, educational institutions, and private
sector players.

As times change and the technological revolution changes how people learn, so does the role of
teachers. To effectively include ICT in their teaching and learning, teachers must improve their ICT
skills and make faculty development programs mandatory. New technologies like Artificial
Intelligence (Al), Augmented Reality (AR), and Virtual Reality (VR) offer new ways of learning
through interaction and experience. However, they will need to be successfully implemented, which
means overcoming infrastructure problems, data security, and organizational resistance to change.

In short, ICT can make higher education more accessible, inclusive, and innovative. With the
resolution of current challenges and the implementation of best practices, institutions can establish a
contemporary learning environment that equips students to meet the challenges of the digital age.
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These initiatives will not only improve educational results but will also support economic growth and
international development.
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ICT in higher education, digital divide, student-centered learning, NEP 2020, faculty development,
emerging technologies

1 INTRODUCTION

Higher education is necessary because it is an important source of knowledge that extends our
knowledge in the natural and social sciences. Not only retains and embellishes scientific and cultural
heritage but also ensures the distribution of knowledge and enhances students’ cognitive powers (Savale
T.K 2021). In addition to research, higher education has numerous other practical benefits, including
better career opportunities and prosperity. In the contemporary era, a higher education qualification
significantly improves career opportunities and overall well-being.

Higher education is not just teaching disciplinary knowledge; higher education teaches students to
gain important life skills such as critical thinking, communication, teamwork, leadership, self-
motivation, and project planning. These skills instill confidence and self-esteem, allowing individuals
to overcome intellectual and professional challenges. Earning a degree in higher education is a
milestone that leads to an overwhelming feeling of achievement (Gerken, Beausaert, and Segers
2016).

Additionally, higher education enables individuals to realize their potential and become masters of
their own destiny, enabling them to achieve personal growth and fulfillment. University education
also serves to address international issues by fostering expertise in the areas of science, economics,
law, ethics, and spirituality. Higher education also serves the overall education system by training
future teachers. Being the pinnacle of learning, it makes sure that knowledge keeps changing and
contributing to society at large.

1.1 Higher Education in India

Higher education is crucial in the development of a country by creating a knowledge-based society
and economic and social development. India boasts one of the biggest higher education systems in
the world, standing at third in student enrolment after China and the United States (Sheikh 2017).
Since achieving independence in 1947, India has broadened its higher education base considerably by
augmenting the number of universities, colleges, and institutions to better provide access to quality
education.

In a move to improve accessibility and quality, the government of India has introduced various
measures, such as state-specific education policies, curriculum revision to meet international standards,
vocational and skill-based courses, promotion of digital literacy, and the provision of more online and
distance learning (Rana and Rana 2020). The University Grants Commission (UGC) as the chief
regulatory agency maintains quality education, funds, and coordinates central and state government
efforts (Sheikh 2017).

India has 1,113 universities, 43,796 colleges, and 11,296 independent institutions, as per the All-India
Survey on Higher Education (AISHE) 2020-2021. The most numerous colleges are in Uttar Pradesh,

http://jier.org 2750



Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

Maharashtra, Karnataka, Rajasthan, Tamil Nadu, Gujarat, Madhya Pradesh, and Andhra Pradesh. The
institutions are classified as central universities, state universities, deemed universities, and private
universities, and this indicates the variety and size of India’s higher education system (Ministry of
Education, 2021)(MOE 2021).

Indian higher education has an important function to serve global and local challenges at social,
economic, cultural, and ethical levels. It gives students expert knowledge and expertise and readies
them for employment as well as developing innovation and entrepreneurship. As the top educational
level, it is also involved in the development of teachers and leaders who will enhance the general
education system and overall society development.

The integration of Information and Communication Technology (ICT) has even changed higher
education further by supporting new approaches to teaching, providing access to increased resources,
and closing the gaps in the traditional mode of delivery of education. Nevertheless, difficulties like
the digital divide, insufficient infrastructure, and opposition to change are still obstacles to the
optimum utilization of ICT in Indian higher education.

1.2 Issues and Challenges in Higher Education

Despite constant attempts by successive administrations to improve the higher education system
through various policies and schemes, various challenges persist. While the University Grants
Commission (UGC) and the other regulatory bodies do their best to ensure quality education,
problems that are built into the system such as enrolment imbalances, equity gaps, issues of quality,
infrastructural shortcomings, lack of research and innovation, and shortage of teachers continue to
slow down the sector’s growth and efficiency.

1. Enrolment Challenges: India’s Gross Enrolment Ratio (GER) in higher education is 27.3%
(AISHE 2020-2021), which is much lower than developed countries and even some developing
nations. While school-level enrolment has been better, the current higher education infrastructure
is not sufficient to cater to the increasing demand. Increasing capacity and improving
accessibility are necessary to facilitate the growing numbers of students for higher education
(Ministry of Education, 2021) (MOE 2021).

2. Equity Issues: Inequalities in higher education admission cross all strata of society. Gender
inequality remains an issue, with GER standing at 26.7% for men and 27.9% for women (AISHE
2020-2021). Although these figures show improvement in gender parity, regional disparities
continue to exist. Tamil Nadu, Kerala, and Himachal Pradesh have better GERs, while Bihar and
Jharkhand are behind. Socio-economic factors such as income levels and caste further compound
these disparities, restricting access to marginalized groups (Sheikh 2017).

3. Quality Issues: Quality in higher education is ensured by preserving curriculum relevance,
teaching standards, and institutional governance. Although the government has attempted to
impose quality standards, most institutions do not fulfil the minimum standards stipulated by the
UGC. Indian universities therefore are underrepresented in international rankings. For example,
hardly any Indian university is in the top 500 of the QS World University Rankings 2023, which
highlights the necessity to improve academic rigor, research, and infrastructure (QS World
University Rankings, 2023) (Rankings 2023).

4. Infriastructure Deficiencies: All government schools do not have basic infrastructure like
poorly maintained structures in the form of well-stocked classrooms, laboratories, libraries, and
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hostels. This has an impact on the quality of education and dissuades students from
undertaking higher studies. The explosive growth of higher education institutions has not been
followed by corresponding investments in infrastructure, which results in congestion and scarcity
of resources (Dwivedi and Joshi 2020).

5. Research and Innovation Gaps: Indian institutions of higher learning are producing only 4%
of global research, yet their education system is one of the biggest. Major shortcomings include
limited finance, poor availability of teaching faculty, and poor integration of industry with
academia. Delay in payment of research fellowships and a lack of appropriate research support
are additional hurdles (Ministry of Education, 2021) (MOE 2021) .

6. Faculty Shortages and Training: There is a lack of qualified faculty in India that has a
considerable effect on the quality of education in the country. Most schools struggle with teacher
recruitment and retention due to unfavourable remuneration and career progression
opportunities. Second, the standards of instruction are suboptimal, underscoring the need to
organize detailed faculty development programs. Both need to be improved to help advance
overall standards in Indian education (Dwivedi and Joshi 2020).

2 LITERATURE REVIEW

Information and Communication Technology (ICT) in higher education has been researched and
argued extensively on the grounds of enhancing teaching, learning, and administration. This section
offers a discussion of the theoretical underpinning, roles, challenges, and initiatives regarding ICT
integration in higher education from studies.

2.1 Theoretical Framework
ICT for education is supported by learning theories that emphasize its role in knowledge construction,
collaboration, and connectivity. Constructivism and Connectivism are two of the significant theories.

Constructivism suggests that learners build knowledge from experiences and interactions. ICT tools
like virtual labs, simulations, and collaborative spaces facilitate active learning and problem-solving.
For example, PhET Interactive Simulations facilitate students to learn about complex subjects by
experiential learning (Alam and Ogawa 2024).

Connectivism, advanced by Siemens (2005) , visualizes learning in terms of networking with expert
information sources. ICT enables this connection through worldwide knowledge networks and web
commu- nities. Internet-based sources such as Google Scholar and ResearchGate facilitate the sharing
of knowledge regardless of location, as hypothesized by this theory (Siemens 2005).

The theories above depict how ICT facilitates interaction, collaboration, and access to various
resources in learning.

2.2 Role of ICT in Higher Education
ICT has transformed higher education extensively by enhancing teaching methods, accessibility to
resources, and effective administration.

Enhancing Teaching and Learning: ICT has transformed learning student-centred rather than teacher-
centred. Tools like Moodle and Google Classroom turn learning areas interactive, while tools like
Kahoot! and Socrative offer real-time quizzes to facilitate teachers to personalize instruction (Wilson
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2023).

Accessibility of Learning Material: ICT has increased the access to quality education. Efforts like
SWAYAM and National Digital Library (NDL) in India make learning materials accessible for free.
Global websites such as Coursera and edX provide an opportunity for students to study through
courses by elite universities (Unesco 2020).

Supporting Administration: ICT supports institutional efficiency through computerized mechanisms.
Enterprise Resource Planning (ERP) and Student Information Systems (SIS) manage activities like
admis- sions, fee collection, and academic records. The National Academic Depository (NAD) offers
safe storage of academic credentials (Ministry of Education, 2021) (MOE 2021).

2.3 ICT integration challenges
Despite the promising growth of ICT utilization in higher education, there are issues preventing
successful adoption:

« Digital Divide: The most worrying issue is the asymmetrical growth of internet penetration in
India. Urban India takes the lead with a 67% growth rate of internet penetration, with rural India
way behind at 31%. This digital divide reduces digital learning content availability and slows
overall ICT adoption within education (IAMAI 2021).

« Resistance to Change: Teachers would resist the utilization of ICT due to a lack of digital literacy
or training. In a work by (Abel, Tondeur, and Sang 2022) , the lack of adequate support prevented
the adoption of ICT among Indian universities.

« Infrastructure and Financial Constraints: Institutions lack essential facilities such as high-
speed internet, computers, and funds. A Ministry of Education (2021) survey found that Indian
colleges had access to stable internet only in 40% of them (MOE 2021).

- Data Privacy Concerns: Increased digitalization makes institutions vulnerable to more
cybersecurity risks, and most institutions lack proper data protection policies (Rana and Rana
2020).

2.4 Initiatives and Best Practices
Several initiatives have been developed to overcome these obstacles:

« Successful ICT Integration: IIT Bombay has developed virtual labs and online courses through
NPTEL for the advantage of thousands of students. ERP systems have been implemented by the
University of Delhi for effective administration (Ministry of Education, 2021) (MOE 2021).

« Government Policies: National Education Policy (NEP) 2020 promotes technology education and
established the National Educational Technology Forum (NETF). Programs like SWAY AM Prabha
and National Mission on Education through ICT (NMEICT) provide learning content digitally
(Ministry of Education, 2021) (MOE 2021).

« Innovative Tools: Learning Management Systems (LMS) such as Moodle and Canvas enable online
learning, while MOOCs such as Coursera and edX offer international learning opportunities. New
technologies such as augmented and virtual reality, utilized in Google Expeditions and zSpace,
enhance student engagement (Wilson 2023).

3 ROLE AND SIGNIFICANCE OF ICT IN HIGHER EDUCATION
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The use of Information and Communication Technology (ICT) in higher learning has introduced
drastic changes, overcoming past challenges and re-engineering the conventional way of learning
(Savale T.K 2021). ICT is central to enhancing access, equity, quality, and efficiency in higher
education and teaching, learning, research, and governance innovation. Educational institutions can
maximize resources, facilitate better service delivery, and develop enriched learning experiences for
students and staff by embracing ICT tools and platforms (Alam and Ogawa 2024).

3.1 ICT in Teaching and Learning

ICT has revolutionized the process of teaching and learning from a teacher-driven to a learner-centred
approach. Teachers now work as facilitators, helping learners think critically and solve problems in real-
time. Technologies such as Learning Management Systems (LMS), virtual classrooms, and
collaborative online platforms have facilitated access to education, especially for learners located in
distant and underprivileged locations (Rana and Rana 2020).

Old chalk-and-talk techniques have been substituted with new methods like PowerPoint
presentations, animations, simulations, video lectures, and interactive multimedia. These
technologies accommodate various learning styles, making students more engaged. SWAYAM and
NPTEL are platforms that offer free access to high-quality courses from premier institutions, filling
gaps in educational resources (Ministry of Education, 2021) (MOE 2021).

Also, ICT addresses teacher shortages through the possibility of online teaching and off-campus
learning. Virtual labs and online libraries provide the best resources for students, while webinars and
expert speeches connect them to experts and researchers worldwide.

3.2 ICT in Administration

ICT has also improved administrative procedures in institutions of higher education to make them
more efficient and transparent. Digital technologies like Enterprise Resource Planning (ERP) software
and Student Information Systems (SIS) computerize activities such as admissions, enrolment,
collection of fees, and tracking of performance. The computerization decreases paperwork, errors,
and effective management of data (Alam and Ogawa 2024).

In addition, ICT enables real-time tracking of student performance, which in turn facilitates provision
of personalized support. Analytics capabilities may locate students at risk and recommend
corresponding interventions to enhance their performance. In addition, ICT simplifies employee
management, material allocation, and institutional management, thus increasing total operational
effectiveness.

3.3 ICT in Research
ICT has revolutionized research processes in universities by making available databases worldwide,
online libraries, and sophisticated computation facilities. Tools like Google Scholar, ResearchGate,
and JSTORallow one to share and access knowledge, promoting multidisciplinary collaboration
(Alam and Ogawa 2024).

Application of ICT in research has decreased the cost and time spent on data collection, analysis,
and dissemination enormously. Data analysis, simulation modeling, and statistical modeling are
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facilitated through powerful software packages. ICT also facilitates easy communication between
researchers, which enhances interdisciplinary research.

Even with such advancement, issues of limited access to high-speed internet, insufficient financing,
and weak digital skills of researchers still linger. These have to be addressed to fulfill the potential of
ICT in research and innovation.

3.4 ICT in Bridging the Digital Divide

The COVID-19 pandemic highlighted the significance of ICT in ensuring education continuity. With the
rapid shift to online learning, institutions adopted platforms like Zoom, Microsoft Teams, and Google
Classroom for lectures and assessments. This transition accelerated the adoption of digital tools and
emphasized the need for strong ICT infrastructure (Unesco 2020).

But the digital divide persists, particularly in rural and poorer areas. According to a 2021 report by
Internet and Mobile Association of India (IAMALI), internet penetration in rural India stood at a mere
31% compared to 67% in urban India. Closing this divide is contingent on investment in digital
infrastructure, low-cost devices, and digital literacy initiatives (IAMAI 2021).

35 ICT as an economic development stimulator

Apart from education, ICT fuels economic and social development. It generates new business
opportunities, lowers unemployment levels, and enhances living standards through access to global
markets and resources. ICT also fosters innovation and entrepreneurship, allowing people to create
solutions for local and international problems (Alam and Ogawa 2024).

4 ICT AND TEACHERS OF HIGHER EDUCATION

Teachers’ quality is the most important factor in the success of any education system. In higher
education, teachers are not only providers of knowledge but also change agents, determining the
standards of study and encouraging innovation. As Information and Communication Technology
(ICT) has taken centre stage, teachers’ roles and pedagogy have shifted considerably, expanding their
responsibilities and enhancing their capacities (Abel, Tondeur, and Sang 2022) .

The Changing Role of Teachers in the Age of ICT ICT has transformed the traditional teacher’s role
from being the sole provider of information to that of facilitators, mentors, and co-learners. This has
promoted a student-centred approach that supports collaboration, critical thinking, and problem-
solving, and technology as an ideal facilitator (Wilson 2023).

Various ICT tools, including Learning Management Systems (LMS), virtual classrooms, and online
collaboration tools, have made learning more interactive and dynamic. Google Classroom, Microsoft
Teams, and Zoom are just a few examples of the resources that have been used increasingly for
delivering lectures, administering tests, and communicating with students—particularly during the
COVID-19 pandemic (Unesco 2020).

4.1 ICT Competencies for Teachers

In a bid to be qualified to apply ICT for higher learning, instructors are required to invest in digital
expertise that enables them to utilize multimedia tools, testing modules on the internet, and data
analysis in order to enhance teaching competence. According to Sugar, Crawley, and Fine (2004),
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teachers’ attitudes also influence the integration of technology in the classroom (Sugar, Crawley, and
Fine 2004).

Professional development becomes essential in building ICT skills among teachers. For example,
India’s National Mission on Education through ICT (NMEICT) initiated initiatives such as SWAYAM
and SWAYAM Prabha to train teachers in digital tools and platforms (Ministry of Education, 2021)
(MOE 2021).Beyond developing technical skills, they encourage innovativeness and adaptability by
teachers.

4.2 ICT as a tool for solving pedagogical issues

ICT helps resolve problems in higher learning, such as teacher deficits, geographical barriers, and
budget limitations. Blended and online types of learning allow institutions to reach distant learners
and provide flexibility for distance students (Hashemi 2021).

More teachers are poorly trained, resistant to change, and have poor digital literacy. Besides,
inadequate infrastructure, such as an unstable internet and limited resources for devices, discourages
adequate ICT adoption (Abel, Tondeur, and Sang 2022) .

To break down such obstacles, institutions must invest in teacher training, develop ICT infrastructure,
and implement policies that are favourable to digital integration. Collaborative coordination among
governments, schools, and technology providers is fundamental to developing an environment that is
favorable to ICT adoption (Savale T.K 2021).

43  The Synergy Between Teachers and Technology

The achievements of ICT in higher learning depend on cooperation between quality teachers and state-
of-the- art technology. Technology offers more means of better learning, but the quality of educators
and teaching makes these facilities beneficial. According to Wilson(2023) the union of skilled
teachers and excellent technology provides the perfect learning atmosphere that propels academic
excellence and creativity (Wilson 2023).

5 PROJECTS TO ROLL OUT ICT IN HIGHER EDUCATION

The Indian government has accorded highest priority to integrating Information and Communication
Tech- nology (ICT) with higher education to improve quality, accessibility, and inclusiveness.
Realizing its potential to change, the government and regulatory bodies like the University Grants
Commission (UGC) initiated a series of programs to bridge the digital divide, meet infrastructure
needs, and modernize teaching and learning processes.

National Education Policy (NEP) 2020 and Integration of ICT National Education Policy (NEP) 2020
IS @ massive education overhaul in India, with special focus on harnessing technology to transform
higher education. It is one of its most significant recommendations that a standalone body called
National Educational Technology Forum (NETF) would be established for the exchange of ideas and
sharing best practices on the utilization of technology in the sector.NETF will be aimed at improving
learning outcomes, assessment processes, administrative effectiveness, and teacher training using ICT
(Ministry of Education, 2020) (MOE 2021).

NEP 2020 also stresses the importance of consolidating and augmenting digital platforms and ICT-
based programs. The policy promotes building digital infrastructure, online learning platforms, and
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virtual labs to provide inclusive access to quality education, especially for remote and disadvantaged
students.

5.1  Government Programs towards ICT Integration in Education

Indian governments have taken inspiring efforts to weave Information and Communication
Technology (ICT) into educational systems, at school and in higher education. These efforts have the
aim to improve education quality, access, and inclusion with the fight against digital divide,
infrastructural deficits, and necessity for new-age teaching methodologies. The emphasis on ICT in
education was initiated by the National Policy on Education (NPE) of 1986, which highlighted the
use of technology to promote learning. It was later modified in 1992 to also stress the position of ICT
in education (Rana and Rana 2020).

One giant leap was made by the National Education Policy (NEP) 2020, which aggressively promotes
technology-driven education. It also contains one of its strongest suggestions, i.e., the establishment
of the National Educational Technology Forum (NETF), a financially self-sufficient body intended
to spearhead the efficient utilization of technology for learning. NETF aims at augmenting learning
accomplishments, evaluation strategies, administration efficiency, and instructors’ training through ICT
(Ministry of Education, 2020) (MOE 2021). NEP 2020 also calls for expansion and simplification of
digital portals to make high- quality education available to students who live in inaccessible and
backward areas.

+ SWAYAM (Study Webs of Active Learning for Young Aspiring Minds): Incepted in 2017, this
MOOC platform provides free courses from school to post-graduation levels. It gives access to
high-quality educational material of the best institutions like I1Ts, IIMs, and central universities.
SWAYAM has more than 4,000 courses and has registered millions of learners in India as of
2023 (Ministry of Education, 2021) (MOE 2021).

« SWAYAM Prabha: It offers 32 educational channels through Direct-to-Home (DTH) services
to students who have limited internet access. The channels run 24/7 with a wide curriculum of
subjects.

« National Digital Library (NDL): The NDL is an online repository that offers free access to
learning resources, such as textbooks, articles, videos, and lectures. It assists students,
researchers, and teachers by making learning resources readily accessible (Ministry of
Education, 2021) (MOE 2021).

« National Mission on Education through ICT (NMEICT): Initiated in 2009, the mission is set
on building digital infrastructure, production of e-learning content, and ICT tool-based teacher
training. It has enabled virtual classrooms, online laboratories, and e-learning sites in the entire
chain of higher education institutions.

« UGC Initiatives: The University Grants Commission (UGC) has introduced a number of
measures to encourage ICT in higher education:

« E-PG Pathshala: An electronic platform providing e-content for postgraduate courses from
various subjects created by experts in the respective domains and made freely available.

« National Programme on Technology Enhanced Learning (NPTEL): An I1ITs-lISc
collaborative programme, NPTEL provides web and video courses in Engineering, Science,
and Humanities. It seeks to enhance standards of engineering education through free online
courseware (Ministry of Education, 2021)(MOE 2021).
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5.2

National Knowledge Network (NKN): The NKN is a fast network that links schools and
research institutions in India. It supports sharing of resources, collaborative research, and e-
learning through digital campuses and video-conference classrooms (Ministry of Human
Resource Development, 2020).

EDUSAT and IGNOU Initiatives: EDUSAT, India’s first educational satellite, offers
satellite connectivity for education, particularly in rural India. IGNOU uses this technology to
deliver online courses through satellite, television, and internet platforms, making it accessible
to students in remote areas (Ministry of Education, 2021)(MOE 2021).

ICT-Based Training Programs: The UGC has introduced various training programs to
enhance the digital skills of teachers and administrators, focusing on ICT-based teaching,
research, and institutional management.

Private Sector Contributions

Besides government initiatives, the contribution of the private sector has played a crucial role in
mainstreaming ICT in higher education. Large companies like Microsoft, Google, and Cisco have
worked with institutions of learning to provide cloud platforms, collaboration spaces, and online
training. For instance, Google for Education provides resources such as Google Classroom and
Google Meet, which gained popularity throughout the world through the COVID-19 pandemic.

5.3

Challenges and Future Directions

Despite making such advancements, challenges like digital divide, limited digital literacy, and
unaffordability exist. To soften these challenges, the following need to be adopted:

http://jier.org

The availability of the internet and digital means is increasing in rural and remote locations.
Offering affordable digital devices and lower-cost internet packages to students and
educators.

The government is promoting teacher training schemes to enhance digital literacy.

Creating public-private partnerships to further enhance ICT adoption in higher education.
With the overcoming of such challenges, India can further establish the role of ICT in
furthering higher education to provide access and learning of better quality for students
throughout India.
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6 INITIATIVES OF UGC IN INTEGRATING ICT IN HIGHER EDUCATION

The University Grants Commission (UGC), being the central regulatory authority for higher
education in India, has played a crucial role in encouraging the application of Information and
Communication Technology (ICT) in universities and colleges. The UGC has initiated various
programs to develop a digitally empowered education system with the awareness of the effect of ICT
on teaching, learning, research, and administration. These schemes promote the quality and
accessibility of higher education and also cover areas such as the digital divide, infrastructure deficits,
and the demand for innovative teaching practices.

6.1 Major Initiatives by UGC

ICT for Teaching and Learning Processes Scheme The UGC introduced this scheme with the
objective of improving the quality of higher education by providing institutions with digital
infrastructure, tools, and training. It is for developing e-content, digital libraries, and virtual
classrooms to enable students to learn more interactively and engagingly (UGC, 2021).

UGC INFONET Program : Under the management of ERNET India, the UGC INFONET

initiative focuses on incorporating ICT into teaching, learning, and administration in universities

and colleges. It offers high-speed internet connectivity and electronic resources such as e-

journals, e-books, and research databases. Through connecting institutions to the National

Knowledge Network (NKN), it facilitates academic and research cooperation (UGC, 2021).

« Information and Library Network (INFLIBNET): INFLIBNET, an independent organization
under the UGC, facilitates ERNET connectivity and digital subscription of universities. It fosters
digital literacy, promotes resource sharing, and implements training programs for the effective
management of ICT in institutions of higher education (INFLIBNET, 2021).

+ E-Content and Learning Material Development: The UGC promotes the creation of digital
learning resources to aid in education. Plans such as E-PG Pathshala offer high-quality, course-
based e-content for postgraduate courses, ensuring free and equitable access to educational
material for teachers and students (Ministry of Education, 2021)(MOE 2021).

« Industry and Private Sector Partnerships: The University Grants Commission (UGC) has
partnered with major technology firms such as Intel and Microsoft to implement Information and
Communica- tion Technology (ICT) in education. Memorandums of Understanding (MoUs) have
been executed to enable training, infrastructure, and technical support to allow the adoption of
cloud computing, Learning Management Systems (LMS), and virtual labs to improve learning
(UGC, 2021).

«  Network Resource Centres (NRCs) : To encourage the usage of ICT in teaching and governance,
UGC has provided Network Resource Centres (NRCs) within institutions. These centres are
incubation and innovation sites that offer training, technical assistance, and cyber facilities. They
seek to make teaching and learning departments IT-ready for educational models, promoting a
technology-driven culture of learning (UGC, 2021).

« Digital Academic Depository (NAD): National Academic Depository (NAD) is a digital storage

and sharing facility for academic qualifications such as degrees, certificates, and mark sheets

supported
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by the UGC. It facilitates authenticity, less administrative work, and transparency in academic
administration (Ministry of Education, 2021) (MOE 2021).

« Training and Capacity Building: Training programs for teachers and administrators have been
launched by the UGC to facilitate the process of creating digital literacy. The NMEICT has
already imparted training to more than 1.5 million teachers in digital skills and methods to make
them more capable of providing quality education through an 1T-enabled environment (Ministry
of Education, 2021)(MOE 2021).

6.2 Impact of UGC Initiatives

The UGC’s ICT initiatives have played a key role in the IT-driven revolution in Indian higher
education. By improving access to digital content, reinforcing infrastructure, and empowering
educators, these initiatives have established a robust education system. Digital divide, lack of funding,
and resistance to change remain obstacles to realizing ICT’s full potential. Overcoming these
challenges will be contingent on greater investment in technology, faculty development, and policy
measures.

7 ICT TOOLS FOR TEACHING IN HIGHER EDUCATION

The integration of Information and Communication Technology (ICT) in higher education has
revolutionized teaching and learning methodologies, enabling educators to create more interactive,
engaging, and inclusive learning environments. ICT tools have not only enhanced the delivery of
educational content but also facilitated collaboration, critical thinking, and personalized learning
experiences. Below is an overview of key ICT tools that educators can utilize to improve teaching
effectiveness and student outcomes in higher education.

1. Learning Management Systems (LMS) Learning Management Systems such as Moodle,
Canvas, and Blackboard are widely used in higher education to manage course content,
assignments, assess- ments, and communication between teachers and students. These platforms
provide a centralized space for sharing resources, conducting online discussions, and tracking
student progress. For instance, Moodle offers features like quizzes, forums, and gradebooks,
making it a versatile tool for both synchronous and asynchronous learning (Alam and Ogawa
2024).
2. Collaborative Tools
« Google Docs: This cloud-based tool allows teachers to share instructional materials,
collaborate on projects, and provide real-time feedback on student assignments. Its
collaborative features enable students to work together on group projects, fostering teamwork
and communication skills (Rana and Rana 2020).

- Dropbox: A file-sharing platform that enables educators to distribute resources, assignments,
and feedback securely. Teachers can create shared folders for specific courses, allowing students
to access materials from any device (Ministry of Education, 2021) (MOE 2021).

3. Interactive Whiteboards and Presentation Tools
« Education: This tool transforms traditional whiteboards into interactive digital platforms.

Teachers can create lessons with animations, graphs, and audio narration, which can be shared

http://jier.org 2760



Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

with students viaemail or social media. Itis particularly useful for explaining complex concepts
visually (Abel, Tondeur, and Sang 2022) .

rezi and Haiku Deck: These web-based presentation tools offer dynamic and visually
appealing alternatives to traditional PowerPoint slides. They allow educators to create
engaging presen- tations that can be shared online, enhancing student engagement and
understanding (Sugar, Crawley, and Fine 2004).

4. Video-Based Learning Platforms

TED Talks and YouTube: These platforms provide access to a vast library of video lectures
and tutorials on diverse topics. Educators can use these resources to supplement classroom
instruction, providing students with additional perspectives and expert insights (Unesco 2020).
Zoom and Microsoft Teams: Video conferencing tools have become indispensable for online
and hybrid learning. They enable real-time interaction between teachers and students, facilitating
virtual classrooms, guest lectures, and collaborative projects (Ministry of Education,
2021)(MOE 2021).

5. Assessment and Feedback Tools

Socrative: This tool simplifies the creation and grading of quizzes and assessments. It provides
instant feedback to students and generates detailed reports for teachers, helping them identify
learning gaps and tailor instruction accordingly (Wilson 2023).

Kahoot: A gamified assessment tool that makes learning fun and interactive. Teachers can
create quizzes, polls, and surveys, which students can access via their devices, promoting active
participation and engagement (Bhate 2020).

6. Social Media and Blogging Platforms

Twitter, LinkedIn, and Facebook: These platforms enable educators to share resources, engage
in professional development, and connect with experts in their field. They also provide
opportunities for students to participate in online discussions and debates, enhancing their
critical thinking and communication skills (Hashemi 2021).

Edublogs: A blogging platform designed for educators, Edublogs allows teachers to create
online documents, share assignments, and incorporate multimedia elements like photos and
videos. It fosters a collaborative learning environment and encourages students to express their
ideas creatively (Abel, Tondeur, and Sang 2022) .

7. Virtual Laboratories and Simulations

PhET Interactive Simulations: Developed by the University of Colorado, PhET offers free
interactive simulations for science and mathematics education. These tools help students
visualize abstract concepts and conduct virtual experiments, enhancing their understanding of
complex topics (Alam and Ogawa 2024).

Labster: A virtual lab platform that provides immersive simulations for science education. It
allows students to perform experiments in a risk-free environment, making it an ideal tool for
remote learning (Ministry of Education, 2021)(MOE 2021).

8. Digital Libraries and Repositories

http://jier.org

National Digital Library (NDL): This initiative provides free access to a vast collection of
educational resources, including textbooks, research papers, and video lectures. It is an
invaluable resource for both teachers and students, promoting self-paced learning and research
(Ministry of Education, 2021)(MOE 2021).

Google Scholar: A search engine for academic resources, Google Scholar enables students and
researchers to access peer-reviewed articles, theses, and books. It is a critical tool for supporting
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research-based learning in higher education (Alam and Ogawa 2024).
9. Adaptive Learning Platforms

« Khan Academy: This platform offers personalized learning experiences through adaptive ex-
ercises and instructional videos. It is particularly useful for remedial education and self-paced
learning, allowing students to progress at their own pace (Unesco 2020).

« Coursera and edX: These Massive Open Online Course (MOOC) platforms provide access
to courses from top universities worldwide. They offer certifications and credit transfers,
making them valuable resources for both formal and informal learning (Ministry of Education,
2021)(MOE 2021).

10.Augmented Reality (AR) and Virtual Reality (VR)

« Google Expeditions: This AR/VR tool allows teachers to take students on virtual field trips,
enhancing their understanding of historical, cultural, and scientific topics. It provides
immersive learning experiences that are not possible in traditional classrooms (Wilson 2023).

« zSpace: A VR platform that offers interactive 3D learning experiences for subjects like anatomy,
engineering, and physics. It enables students to explore complex concepts in a hands-on
manner, fostering deeper engagement and understanding (Abel, Tondeur, and Sang 2022) .

7.1 Challenges in Adopting ICT Tools
Despite the numerous benefits of ICT tools, their adoption in higher education faces several
challenges:
 Digital Divide: Limited access to high-speed internet and digital devices in rural and
underserved areas hinders the effective use of ICT tools (IAMAI 2021).
+ Resistance to Change: Some educators may be reluctant to adopt new technologies due to a
lack of training or familiarity with digital tools (Sugar, Crawley, and Fine 2004).
« Infrastructure Gaps: Inadequate ICT infrastructure in many institutions limits the scalability
of digital learning initiatives (Ministry of Education, 2021)(MOE 2021).

8 CONCLUSION

The use of ICT in higher education has revolutionized teaching, learning, and administration,
making it more accessible, equitable, and efficient (Jonassen and Rohrer-Murphy 1999; Siemens
2005). Online resources such as LMS, virtual classrooms, and MOOCs have revolutionized education
towards a student- centric orientation, increasing opportunities for learning (Alam and Ogawa 2024;
MOE 2021). The change resistance, poor infrastructure, and digital divide are impediments to mass
adoption (IAMAI 2021; Sugar, Crawley, and Fine 2004). Private agency inputs combined with
government efforts like NEP 2020, NMEICT,
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and SWAYAM are fuelling ICT adoption (Ministry of Education, 2021)(MOE 2021). Educators are
now playing the role of facilitators, and therefore digital competence training is needed to impart
ICT-enabled education effectively (Wilson 2023). ( UGC, 2021). Technologies such as Al, AR, and
VR are influencing future higher education by providing engaging learning experiences (Abel,
Tondeur, and Sang 2022; Unesco 2020). Closing infrastructure gaps, security issues, and digital
competency will be paramount to actualize ICT’s maximum potential in the higher education system
(IAMAI 2021; Khan, Ramalingam, et al. 2024).
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