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ABSTRACT

This paper explores the transformative role of Technology-Enabled Learning (TEL) in modern
education, emphasizing its significance during crises such as the COVID-19 pandemic. The adoption of
online and blended learning models has revolutionized traditional teaching methods, offering flexibility,
accessibility, and inclusivity. Despite its potential, challenges such as the digital divide, resource
limitations, and motivational gaps in online learners persist. The study discusses emerging trends,
including immersive technologies, artificial intelligence, and block chain for credential management. It
highlights the need for policy support, capacity building, and ethical frameworks to harness TEL's full
potential in preparing learners for the demands of the Fourth Industrial Revolution. Recommendations
for fostering equitable access and innovation in education are also presented.
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INTRODUCTON

Education is an organic entity and evolves/modifies to meet contemporary as well as emerging social
needs. That is why every country works to deliver the highest standard of education to its community
and develop a critical mass of innovative minds. India has the third largest Higher education apparatus
following US and China and due to advantages arising from a culturally diverse young population, she is
in excellent position to achieve the most desirable pool of knowledge. In fact, with newer technologies,
the young netizens can get immediate access to the latest and most authentic information and share their
findings. In this way, they can contribute significantly to sustainable development, Al and data science.
We innovate in adversity. When COVID-19 pandemic shattered almost every sphere of human activity
all over the world, millions of students were pushed out of the schools and colleges due to forced
lockdown of educational institutions. However, teachers as well as educational administrators applied
themselves to think of the most appropriate mechanism(s). In those times of crisis, Technology Enabled
Learning (TEL) presented itself as the most resilient alternative. Technologies ranging from little media
(radio, TV) to big media (multimedia, online education, mobile learning, ICTs, satellite) with
appropriate pedagogies proved to be the most viable mode of teaching-learning from school to tertiary
level. In fact, these helped us save human lives as well as the academic year, though. the abrupt change
in and newness of the mode provided provisions of capacity building of teachers and leadership
development as they ha to adjust themselves to the newer requirements.
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TECHNOLOGY ENABLED LEARNING

In the initial phase of its development, application of some form of digital technology was taken as TEL.
Mishra and Panda (2020) are of the view that the empowering aspect of technology facilitated student
education, encompassing the provision of instruction to individuals who lacked access to learning
opportunities earlier or day scholars studying on the campus. Now a toolkit for benchmarking of TEL
has been developed by the Commonwealth of Learning, Vancouver (Canada) through painstaking efforts
(Sankey and Mishra, 2019 quoted in Mishra and Panda, 2020) and is readily available to institutions in
member states, particularly in the developing world. We can now say with confidence that Information
and Communication Technologies worked as transformational agents and growth engines even in
educationally advanced nation at all levels, including K-12.

On-line Education

As we now know, Teaching and Learning witnessed paradigm shift from traditional classroom model to
online model, which depended heavily on the availability of suitable technological infrastructure and
skills of both teachers and learners with focus on equity and equality of educational opportunities for all
(Mishra and Panda, 2020, Garg, 2021). Due to such reasons, online education gained global relevance,
recognition and acceptance. As we now know, online education can provide

1. Access to education for those living in remote and underserved areas. That is why in India, NEP has
set a target of increasing GER to 50% by 2035;

Flexible learning opportunities, particularly for busy persons;

Affordable education for people in poor societies/countries;

A way to bridge the achievement gap between haves and have-nots; and

Promote global understanding and citizenship.

The pro-technology academics are of the view that use of ICT in teaching and learning, evaluation and
assessment of student learning in F2F institutions increased motivation to learn, helped improve student
performance and quality of education t, among others.

This is despite the facts that in stratified societies like ours, not all communities/educational institutions
have access to the same level of technology, including Internet bandwidth and computers or
expertise, i.e., human capital. Moreover, there is lack of adequately developed curriculum and expertise
in the field. The point we wish to make is: ICT has landed in river-bed of dilemma: It was expected to
bring fruits of education to the deprived by extending equitable access but it actually benefitted the
privileged more! Nevertheless, for teaching-learning availability of relevant technologies, which cannot
be seen as a utility in the background, are more important. ICT has changed the way professors transact
curriculum using digital tools. They are no longer sages on the stage who unilaterally decided on what
was to be taught.

Efforts have been made by provincial/national governments to integrate technology in teaching and
learning through government supported schemes. In India, Jharkhand is predominantly inhabited by
tribal population which needs additional help. Thai is why Jharkhand provides an excellent example
where the Govt. in power has been empowering the schools and universities by infusing gradual
increments of technology and training teachers. Moreover, leading institutions like BIT, Mesra, Usha
Martin University are making great strides in the use of technology for teaching-learning, assessment
and evaluation, etc. The basis of this concept was rooted in the thought that putting technology in the
hands of teachers and students would considerably enhance access to education. It would be desirable to
form consortia of leading institutions under the leadership of Ministry of education, Govt. of India to
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share resources and expertise. Recently, NEP-2020 argued that student-centered rather than teacher-led
pedagogical use of technology fundamentally impacts learner enrollment and quality of education.
Moreover, very fertile human minds would facilitate innovative use of technology (GOI, 2020).

The challenges confronting education providers, including national/provincial governments, enhanced
investments in education for deployment and maintenance of ICT infrastructure, trained experts and
teachers to use ICT in the class and developing content with relevant instructional design. Subsequent
researches (Means et al., 2013) showed that effectiveness of online learning is slightly better than that of
F2F teaching-learning. A spin-off effect of ICT-usage in post-COVID times has been emergence of
blended learning, which combines the better features of F2F and online education (Bernard et.al (2014)).
Face to Face and classroom learning is an innovative educational solution to teachers, administrators and
students through blend of F2F teaching-learning method and online teaching-learning method. It is
technology enabled learning to extend beyond classroom learning and facilitate better access to learning
resources.

The emergence of fourth industrial revolution created a mismatch between available talent and
requirements of industry (OECD, 2014; Sharma and Garg, 2021). The demand for ICT jobs grew
exponentially in recent years. While employers expect the work force to be competent in advanced ICT
and critical thinking skills, there is huge gap in what is available and what is needed; students must be
able to think independently, i.e. think out-of-the-box and apply their knowledge to solve societal
problems. Now youth with advanced ICT skills and education 4.0 skills such as statistical analysis,
machine learning, data mining, etc. are in great demand. Due to technical use and technological growth,
Geography is now history.

As we now know, implementation of TEL has come a long way in teaching-learning and development.
Application of TEL is no longer an option, including for specific needs. The futuristic developments in
TEL are promising and challenging. But online students may not have the same level of motivation as
F2F students Moreover, their access to learning resources may be limited making it more difficult to
engage in the learning process, completing projects and assignments or grasp concepts and retain
information. That is, online learners may find it difficult to be active participants.

One of the basic objects of education is to develop the trait of critical thinking in online learning. For
this, the curriculum must include activities to encourage enquiring minds. Obviously routine transactions
do not impress them and out-of-the-box solutions help them to be successful researchers/entrepreneurs.
Teachers are expected to encourage divergent thinking of their students even if they hold views contrary
to their own.

REVIEW OF LITERATURE

The field of technology-enabled teaching and learning (TEL) has undergone significant evolution,
becoming an indispensable tool in education, especially during crises like the COVID-19 pandemic.
Various aspects of TEL, including online and blended learning, have been critically analyzed in the
literature, emphasizing their transformative potential in modern education systems.

Evolution and Impact of TEL

Mishra and Panda (2020) note that TEL has been instrumental in democratizing access to education,
allowing learners from diverse socio-economic backgrounds to participate in the academic process. They
highlight the role of ICTs as transformational agents, particularly in nations striving to improve
educational access and quality. The development of tools like the TEL benchmarking toolkit by the
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Commonwealth of Learning underscores the global push towards structured integration of technology in
education.

Online Education: Opportunities and Challenges

The shift from traditional face-to-face (F2F) classrooms to online models represents a paradigm shift in
pedagogy. Online education offers flexibility, affordability, and accessibility, particularly for
underserved populations. Garg (2021) points out that online learning fosters global understanding and
bridges achievement gaps, contributing to the broader goals outlined in India's National Education
Policy (NEP) 2020.

However, challenges persist. The digital divide remains a significant barrier, as many communities lack
access to reliable internet and technological infrastructure. Moreover, disparities in teacher training and
curriculum development limit the full potential of TEL in stratified societies. Online learning's impact on
student motivation and engagement also warrants further research, with studies like those by Means et
al. (2013) showing marginally better outcomes compared to traditional methods.

Blended Learning and the Fourth Industrial Revolution

Blended learning, combining F2F and online methods, emerges as an effective educational model,
integrating the strengths of both approaches (Bernard et al., 2014). This method aligns well with the
demands of the Fourth Industrial Revolution, which requires advanced ICT skills and critical thinking.
Sharma and Garg (2021) emphasize the need for education systems to address the talent-industry
mismatch by incorporating skills like statistical analysis, machine learning, and data mining.

Future Directions and Critical Thinking

As TEL becomes a necessity, its future lies in addressing motivational gaps in online learners and
fostering critical thinking through innovative curriculum design. Activities encouraging divergent
thinking and problem-solving are essential to prepare students for roles as researchers and entrepreneurs.

HISTORICAL PERSPECTIVE ON TEL

The evolution of Technology-Enabled Learning (TEL) has been closely tied to technological
advancements and shifts in educational paradigms, reflecting humanity’s efforts to enhance accessibility
and engagement through emerging tools. Its origins date back to the early 20th century with "little
media" like radio and television, which broke traditional classroom barriers and introduced educational
broadcasting. By the late 20th century, multimedia learning and distance education expanded
opportunities, with institutions like the Open University pioneering structured systems that incorporated
audio and video content. The 1990s saw the transformative advent of the internet, enabling global
connectivity and the development of e-learning platforms such as Blackboard and Moodle. The 2000s
brought mobile learning, making education accessible through smartphones and tablets while integrating
Information and Communication Technology (ICT) into mainstream education. The early 2010s
witnessed the rise of Massive Open Online Courses (MOOCs), democratizing access to high-quality
learning globally. The COVID-19 pandemic marked a crucial turning point, as TEL became
indispensable for ensuring educational continuity, leveraging tools like video conferencing and
collaborative platforms, while exposing digital inequities. This historical trajectory highlights TEL’s
progressive role in transforming education while emphasizing the need for inclusive and equitable
access.
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TCHNOLOGY ETHICS IN EDUCATION

Technology ethics in education is a crucial consideration as digital tols become increasingly integral to
teaching and learning. The extensive adoption of technology raises worry about data privacy, security,
and surveillance, as educational platforms often collect sensitive information about students and
educators. Ethical dilemmas also arise regarding equitable access, as the digital divide disproportionately
affects marginalized communities, limiting their participation in technology-enabled learning. Over-
reliance on technology can lead to digital fatigue, reduced face-to-face interaction, and challenges in
developing social and emotional skills. Additionally, the use of artificial intelligence in education, while
promising personalized learning, may inadvertently perpetuate biases embedded in algorithms. Ensuring
ethical practices in TEL requires robust policies, transparency in data usage, and a commitment to
inclusivity, fostering an environment where technology enhances education without compromising
fundamental rights or exacerbating inequalities.

FUTURE TRENDS IN TEL

The future of Technology-Enabled Learning (TEL) is poised to be shaped by groundbreaking
advancements that further revolutionize education. Immersive technologies like virtual reality (VR) and
augmented reality (AR) are set to redefine learning experiences by creating interactive and engaging
environments for complex subjects such as science and engineering. Artificial intelligence (Al) will
continue to enable personalized learning, adaptive assessments, and intelligent tutoring systems tailored
to individual needs. The integration of 5G technology will ensure faster and more reliable connectivity,
making real-time learning and global collaboration more seamless. Block chain technology is emerging
as a tool for secure credentialing, ensuring the authenticity of academic records. Furthermore, analyzing
data and learning analytics will enable educators to make knowledgeable choices based on
understanding student engagement and performance. As TEL evolves, it will emphasize not just content
delivery but fostering critical thinking, problem-solving skills, and global citizenship, preparing learners
for a dynamic, technology-driven future.

DISCUSSION, SUGGESTIONS AND RECOMMENDATIONS

Discussion:

Future trends in TEL emphasize a move beyond basic content delivery to creating holistic, engaging,
and equitable learning environments. Immersive technologies like VR/AR offer transformative potential
but require significant financial and technical resources, often inaccessible to underserved institutions.
Similarly, Al can personalize learning experiences, yet its implementation raises concerns about data
privacy and potential biases. Expanding 5G infrastructure is critical to bridging the digital divide,
particularly in rural and underserved regions. Block chain technology promises a secure and
decentralized solution for credential management but requires standardization and widespread adoption.
Blended learning models have gained popularity post-COVID, combining the best of online and in-
person teaching, but demand strategic planning to address challenges like faculty training and
curriculum redesign.

Recommendations:
1. Policy Support and Funding: Governments should prioritize funding for TEL infrastructure,
focusing on equitable access to advanced technologies and connectivity.
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2. Capacity Building: Provide continuous professional development programs for educators to
effectively integrate new technologies into teaching.

3. Collaboration: Foster partnerships between educational institutions, technology developers, and
industries to co-create relevant and scalable TEL solutions.

4. Ethical Frameworks: Establish ethical guidelines for the use of Al, data collection, and immersive
technologies to safeguard privacy and inclusivity.

5. Research and Innovation: Encourage research on the impact of TEL innovations on learning
outcomes and develop scalable models for different educational contexts.

Suggestions:

1. Adoption of Immersive Technologies: Institutions should invest in Virtual Reality (VR) and
Augmented Reality (AR) to create interactive and experiential learning environments, especially for
STEM and vocational education.

2. Al Integration for Personalization: Develop and deploy Al-powered tools to offer personalized
learning pathways, automate administrative tasks, and provide real-time feedback to students.

3. 5G Infrastructure Development: Governments and private sectors should collaborate to expand 5G
networks, ensuring high-speed internet access in urban and remote areas alike.

4. Block chain for Academic Credentials: Implement blocks chain technology for secure and
verifiable academic records, guaranteeing clarity and straightforward access for institutions and
employers.

5. Focus on Blended Learning Models: Encourage blended learning by blending the strengths of
traditional and online methods, promoting both flexibility and engagement.

CONCLUSION

The literature underscores the transformative potential of TEL, particularly in addressing educational
inequities and preparing students for a technology-driven future. However, challenges such as the digital
gap, lack of resources, and engagement strategies need focused attention. With appropriate investments
and policy support, TEL can continue to revolutionize education globally.

RFERENCES

1. Bernard, R. M., Borokhovski, E., Schmid, R. F., Tamim, R. M., & Abrami, P. C. (2014). A meta-
analysis of blended learning and technology use in higher education: From the general to the applied.
Journal of Computing in Higher Education, 26(1), 87-122.

2. Garg, S. (2021). Perspectives on technology-enabled learning in post-pandemic education systems.
Journal of Educational Technology Studies, 33(2), 120-135.

3. Government of India. (2020). National Education Policy 2020. Ministry of Education.

4. Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (2013). The effectiveness of online and
blended learning: A meta-analysis of the empirical literature. Teachers College Record, 115(3), 1-47.

5. Mishra, S., & Panda, S. (2020). Online learning and the use of technology: Current practices and
future directions. Educational Technology Review, 14(4), 19-36.

6. OECD. (2014). Skills beyond school: Synthesis report. OECD Reviews of VVocational Education and
Training. OECD Publishing. https://doi.org/10.1787/9789264214682-en

7. Sharma, R., & Garg, S. (2021). Bridging the skills gap in the age of the fourth industrial revolution:

IJFMR250136702 Volume 7, Issue 1, January-February 2025 6



https://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Role of TEL in enhancing employability. International Journal of Technology and Learning, 7(1),

45-56.
8. Sankey, M., & Mishra, S. (2019). The Commonwealth of Learning TEL benchmarking toolkit:

Supporting institutions in the use of technology. Commonwealth of Learning Reports, 2(3), 15-29.

IJFMR250136702 Volume 7, Issue 1, January-February 2025



https://www.ijfmr.com/

