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ICT Infrastructure undergoes change due to the introduction of various types of pedagogies and
student-centred approaches, the importance of developing a focus on e-
learning has become essential. Higher education is expected to expand in the
future and institutions are increasingly looking for new ways to facilitate
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1. INTRODUCTION

The rapid evolution of information and communication technology (ICT) in the past three decades has transformed
the landscape of education. E-learning is a new approach to the acquisition of knowledge through the use of various

technologies. Technologies such as the Internet, streaming media, web- and computer-based training, satellite
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broadcasting, and interactive television offer students more choices in learning by allowing them to learn on their
own time. Although education ’s goal has not changed, new technologies allow a new educational paradigm. Teachers
must adapt to new expectations from students and become more of a facilitator in the learning process (Uhomoibhi
et al., 2009). Educational networks permit institutional learning, in which students can access educational programs
provided by other institutions, broaden learning opportunities, and facilitate lifelong learning. E-learning is
redefining education and learning by connecting students, teachers, and educational contents at all levels.
E-learning can readily be defined for effective communication and collaborative work. According to the e-learning
expert Wayne Hodgins, “e-learning is the use of networked information and communication technologies to facilitate
and enhance learning” (J. Degennaro, 2010). The phrase “networked information and communication technologies”
refers to the Internet, intranets, extranets, satellite communications, audio and video conferencing, and
audiographics. These technologies can be grouped into three categories: technology as a helper, technology as a
delivery medium, and technology as a distributed learning enabler. E-learning is often referred to as web-based,
computer-assisted, online, or distributed learning. It can also refer to specific modes such as computer-assisted
learning, computer-based training, and distance learning. Since the 1990s, e-learning has gained attention among
training researchers and educators; however, it is still used intermittently in clinical and basic sciences (Amir Rizwan
et al., 2018).

2. Historical Development of E-Learning

E-learning, which emerged in 1960s when distant studies were framed by technology, surfaced as term in 1990s when
computer network was established. E-learning in education context embed teaching learning activities supported by
electronic technologies (Uhomoibhi et al., 2009). Applications of e-learning involve Learning Management Systems
(LMS), Electronic Performance Support Systems (EPSS), Personal Learning Environment (PLE), and Learning
Content Management Systems (LCMS) (Thomas Olutola & Omotoke Olatoye, 2015). The system make learning
possible without time and location limitation establish anytime anywhere with a number of course material. Today,
e-learning is widely applied not only in distance learning also blended learning in combination with face to face
meeting (Amir Rizwan et al., 2018).

3. Opportunities of E-Learning

The remarkable growth of E-learning in recent years provides new opportunities for access, equity, and innovation
in education. Although skepticism continues, a growing body of evidence suggests that E-learning can yield positive
student learning outcomes for many forms of instruction. The demand for both short-term and long-term E-learning
courses is also increasing, owing to their potential to improve access, equity, personalization, and flexibility. Scaling
up successful E-learning innovations has the potential to improve the quality and efficiency of education.

E-learning is helping to bridge the access and equity gap in opportunities for learning. E-learning can lower the
economic, psychological, and time costs of continuing education relative to face-to-face education. Classrooms are
being created in which the learning pace is customized to each student. In response to an aging population and
changing labor market needs, governments in developed countries are strategically supporting the diffusion of E-
learning to create a highly educated and educated labor force, seeking to implement Lifelong Learning strategies for

all citizens. Enrolment in massive open online courses (MOOCs) is soaring, with millions of users of global university

Ved International Journal of Arts, Commerce and Technology (VIJACT) 2


https://vijact.com/

© VIJACT |Vol.2, Issue2, Feb 2026, pp. 01-08 https://vijact.com

and corporate offerings. MOOC completion rates have been low; however, the key is the scaling up of innovative
approaches and assessment designs rather than completion. For governments, enabling low-cost, high-quality access
to high-demand courses in short supply is a potential step to enhance equity in educational opportunities.

3.1. Access and Equity

E-learning is gaining popularity in almost all education systems worldwide and is now viewed as a prime vehicle for
making higher education more accessible and equitable. This opportunity is recognized widely as e-learning has
emerged as a leading disruptive technology shaping learning at all levels. E-learning may encourage and promote
equity and access at all levels of education, hence enhancing access to education worldwide. Distance education is
viewed as a response to the principle of “lifelong learning for all” introduced by UNESCO in 1996 and is closely related
to open education as a strategy to achieve equitable access. (Uhomoibhi et al., 2009).

3.2. Personalization and Adaptive Learning

Adaptive learning is an instructional design methodology that alters the delivery of educational content based on the
current understanding of learners. E-learning has heavily relied on adaptive technologies to provide personalized
learning experiences, utilizing adjustable components such as method, sequence, and pace (Iyer & Debang, 2023).
Adaptive learning technology can assess a learner’s profile, analyze their responses, and generate tailored
recommendations. It can also offer real-time feedback to expand learners’ comprehension. Unlike fixed e-learning,
adaptive e-learning systems increase the personalization of the content, aiming to maximize the efficiency of the
learning process.

3.3. Flexibility and Lifelong Learning

E-learning augments the possibilities of learning anytime, anywhere. It provides unprecedented opportunities for
working adults to extend their learning beyond formal programs—an essential step for continuing professional
development, personal fulfillment, or achieving new career objectives (Pureta, 2015). The integration of e-learning
in educational systems urges continuous professional development, which has become of paramount importance for
educators and professionals in the twenty-first century. Lifelong learning, which occurs in both formal and informal
settings, necessitates that adults, at any age, be presented with diverse opportunities to acquire new knowledge.
Mobile learning, enabled by digital technology and mobile devices, is a key solution for lifelong learning. These
devices are adaptable to individual habits and daily rhythms, allowing users to learn anytime and anywhere.
Technology provides easy access to content for both theoretical and practical knowledge, enabling learners to extend
their learning beyond formal programs. The constant presence of mobile devices supports flexible, personalized
learning experiences.

In modern fast-paced lifestyles, where powerful technology is applied in every aspect of life, lifelong learning is vitally
important. Organizations need to join forces with academia to stimulate continuous learning, enabling individuals
to develop and sustain a competitive advantage throughout life.

3.4. Scalability and Resource Optimization

Scalability is a major feature of social computing, information management, and large-scale systems. The evolution
of information, knowledge, and networked society has posed additional challenges to conventional e-learning

systems. Learning resources and instructional aids used to be scarce and rarely applied to educational systems.
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Educational institutions attempted to share their resources among each other to establish e-learning info-structure,
but such attempts seldom succeeded.

Because of the rapid increase of educational materials in modern society, storage, computing power, and support
infrastructures will limit the further development of e-learning systems, instead of serving as enablers. Discrete
working environments, heterogeneous resources, and specialized tools complicate underlining e-learning. A Grid-
based e-learning model is proposed to overcome these complex issues: geographically distributed resources can be
shared, information traverses multiple domains, and a transparent environment enables seamless and instant service
(Emebo, 2010).

Successful distance education systems such as the Internet have demonstrated that both geographical and time
constraints can exclude conventional educational systems. Distance education has been defined as the “geographical
separation of teaching and learning for the purpose of instruction”. It is a structural system that aims to connect
teaching materials, teachers, and students, and thus converges the contemporary emphasis on teaching and the
separation of pedagogical processes from the location of learning. It permits both synchronous and asynchronous
knowledge transfer, geographical separation of teaching and learning, individual study, and group study.
Instructional tools could include audio conferencing, tapes, radio, real-time video, and multi-point conferencing.
Different pedagogical strategies such as computer-assisted instruction, computer-managed instruction, and
computer-mediated education facilitate the delivery and management of instructional and pedagogical resources.
E-learning has made great progress in the last few years, yet the resources required for e-learning in terms of storage
and computational power have greatly multiplied (J. Degennaro, 2010). Awareness of an emergent phenomenon is
not an end in itself, but it may nonetheless help streamline the process. The lines between inquiry, interpretation,
and analysis blur; inquiry may, for example, incorporate large-scale or sophisticated, multigrid modeling of
biophysical or socioeconomic processes. Many institutions, responding to the seemingly ever-increasing bodies of
information and knowledge, are now restructuring their missions, undertaking responses to perceived inadequacies
in their ability to manage information and knowledge.

4. Challenges and Constraints

Since the digital revolution penetrated the educational system and facilitated access to information, students have
turned their attention toward the virtual world to discover knowledge and gather data about many subjects, including
school lessons. E-learning, based on this new behavior, is another way to support students’ self-learning activities to
compensate for knowledge gaps obtained during classroom education. However, the established e-learning
environment does not match the government’s intended nationwide strong policy on e-learning for all, which in turn
does not align with the nation’s e-learning infrastructure (Thomas Olutola & Omotoke Olatoye, 2015). The presently
designed e-learning system is still a partial approach and restricts educational opportunities within a select audience
(Tirziu & Vrabie, 2014). Commercialism instead of quality content leads to a contradiction between the system’s name
and its actual operation and objective. E-learning evaluation therefore cannot rely on the four-dimensional or three-
dimensional criterion systems currently applied. Several additional constraints restrict knowledge transfer and make
the overall effort ineffective. Problems such as the digital divide among students, inefficient pedagogical designs, lack
of engagement among learners, and security threats must be addressed before the e-learning approach may be

expanded (Luckin et al., 2004).
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4.1. Digital Divide and Infrastructure

The economic disparity between urban and rural areas has created a significant divide in access to information and
communication technologies (ICTs) across the globe. Developing nations struggle to provide necessary
infrastructure and trained educators in their rural communities, leading to an inability to meet the educational needs
of their population, or the approach of e-Learning (Hussain et al., 2013). E-Learning services, therefore, are often
restricted to urban areas where there are greater economies of scale. Consequently, rural educational institutions are
unable to introduce and extend e-Learning facilities to their students. Setting up a dedicated e-Learning resource
center based on a learning management system (LMS) platform located at a rural community center can potentially
address this issue. The LMS would provide learners with access to a wide range of up-to-date learning materials, thus
enabling a much-needed opportunity to acquire basic digital skills and knowledge. This is a prerequisite for the
establishment of remote e-Learning facilities and the support of distance education initiatives. The facility would also
attempt to create a learning environment that is both cost-effective and technologically advanced. Potentially suitable
open-source technologies along with current value-added services to promote learning in a limited-resource
environment, support national objectives, and encourage the development and use of local educational resources
across rural schools and institutions are considered essential. Furthermore, the deployment of a model based on this
strategy is under investigation to assist in the transfer of educational content, develop local teaching methodologies,
and bridge the digital divide between urban and rural areas (Agyemang Adarkwah, 2021).

4.2. Pedagogical Designs and Quality Assurance

Quality assurance frameworks support effective e-learning design with reference to benefits and constraints like
pedagogical soundness, engagement, and digital divide. Quality assurance principles create learning environments
aligned with institutional missions, scholarly fields, and policies. They ensure e-learning design integrates lectures,
community building, and collaborative work; fosters participation; and encourages the use of technical media and
content under diverse constraints (Segrave & Holt, 2003). E-learning continues evolving—during formative years, it
could only offer established course materials; now it augments existing resources and promotes community
engagement. Hence, firmer and broader pedagogical principles exemplifying pertinent issues across disciplines
would advance discourse.

4.3. Engagement, Motivation, and Assessment

Student involvement triggers cognitive, affective, and conative processes that condition motivation and learning
outcomes (Uhomoibhi et al., 2009). The lack of involvement is anticipated to increase in e-learning, but when
students are involved, their motivation is positively influenced. Data from an online mathematics project demonstrate
that gamification increases engagement and final grades, thereby enhancing learning and producing a more positive
learner self-concept (Paula Lopes et al., 2017). E-learning can improve student motivation through engaging content,
autonomy, and collaborative work (Gao, 2022).

4.4. Data Privacy and Security

E-learning is dependent on the Internet and other electronic media, which exposes it to cyberattacks. To mitigate
risks, schools and instructional institutions should adopt strict security protocols (Ali & Zafar, 2017).

4.5. Faculty Development and Institutional Readiness
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E-learning has been recognized as an important competitive edge for universities and colleges in Jordan. Institutions
adopt e-learning technologies to develop and manage student knowledge and enhance performance. Dynamic and
increasing use of e-learning requires universities to assess their own readiness across components such as ICT
infrastructure, faculty and student knowledge and skills, and external environment support (M. M. Kilani & A. H.
Awad, 2017).

E-Learning 2.0 emphasizes collaborative and social learning enabled by Web 2.0 technologies such as blogs, wikis,
podcasts, and other social software (Uhomoibhi et al., 2009). These tools facilitate peer-based knowledge acquisition
and support just-in-time training and self-directed learning. Although many institutions have embraced the first
generation of E-Learning, effort is still needed to embed these technologies effectively into teaching and learning
practices (Thomas Olutola & Omotoke Olatoye, 2015). Faculty development and institutional readiness are therefore
essential in addressing emerging technologies irrespective of the mode of delivery.

5. Comparative Effectiveness and Evidence Base

Educational institutions worldwide continue to implement e-learning technologies as part of efforts to renew
approaches, update existing pedagogies, broaden outreach, enhance instruction quality, and maximise diverse and
enriched student learning opportunities across disciplines (Amir Rizwan et al., 2018).

Ongoing reviews of learning theories, design theories, and contemporary trends—including the increasing
prevalence of e-learning and m-learning systems in educational settings—emphasise the ongoing relevance of widely
accepted principles and practices derived from previous models. Although advancements in educational technologies
have triggered widespread adoption, rapid educational change and the increasing sophistication of technology have
the potential to render existing theories obsolete, leading educators and instructional designers to lose sight of
established guidelines. Applying information and communication technology within educational contexts has
radically transformed how teaching and learning occur within and outside classrooms, influence societal life and
attitudes, and systematically condition the actions and thoughts of students. However, additional scrutiny of the role
and nature of technology within the instruction-learning process remains necessary for effective implementation.
Evidence-based education has emerged as a leading perspective within the scientific community. Educators and
scientists advocate the systematic use of evidence to establish what works within educational institutions and
technologies (J. Degennaro, 2010). Parallel to this cultural shift, e-learning models, methodologies, and technologies
are steadily evolving within educational practices and operations. Existing research, although somewhat spare and
unevenly distributed across regions and contexts, draws attention to prevailing views on the effectiveness of e-
learning in educational settings. Analysis of e-learning-related publications in the broader education literature across
different countries and languages reveals a continuing stream of e-learning implementation, expanding and emerging
modelling practices, and ongoing investigation into this state-of-the-art instructional technology.

6. Policy and Implementation Considerations

Integrating e-learning technologies into the education system raises several policy and implementation
considerations foremost among which are appropriate modality, pace and nature. Drafting a proper vision allied to
a clear e-learning policy is essential; conducting a situation analysis to clarify the strengths and weaknesses of the

vision and the policy reinforces the coherence of planning. In such a situation analysis, one needs to identify existing
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e-learning initiatives, the relevant national and local strategies on e-learning and IT, and the available competencies
in those universities taking part in the process.

Assuring the quality of ex-ante technical and pedagogical design is vital given the potential impact of poor design on
learners and institutions. Institutions may benefit from setting up appropriately located e-learning initiatives either
to test innovation, improve educational quality or promote administrative efficiency through their existing strategy
(J- Degennaro, 2010), (Thomas Olutola & Omotoke Olatoye, 2015). Moreover an unreflective rush towards e-learning
can inhibit pedagogy-centred opportunitites (Uhomoibhi et al., 2009).

7. Future Directions and Emerging Trends

E-learning represents one of the central pillars of modern education, broadly encompassing education conducted via
the internet. It plays a key role in responding to challenges such as accessibility, personalized learning, and skill
mismatches. The Covid-19 pandemic catalyzed an unprecedented acceleration of its adoption worldwide, stimulating
debate on its relative effectiveness and guiding principles (Uhomoibhi et al., 2009). Emerging trends include a focus
on developing pedagogical frameworks, deploying artificial intelligence for individualized learning, embracing
hybrid approaches, and fostering socialization through online and physical modes (Amir Rizwan et al., 2018).

8. Conclusion

Some educators fear that e-learning may undermine their role, while others see it as an opportunity to augment their
practices. The reality is more nuanced: electronic pedagogy acts as a lens that reveals the hidden assumptions of both
conventional and technology-enhanced approaches to teaching and learning (Amir Rizwan et al., 2018). It does not
negate traditional forms of educational expertise. Whereas earlier systems such as distant education retained many
features of conventional education, e-learning radically alters the teacher-student relationship.

E-learning provides the ingredients that teacher-centred education presupposes but, paradoxically, seldom delivers:
flexibility in pace, place, sequence, and content of learning, as well as multimedia processes that go beyond text and
video. Educational frameworks such as “intelligent tutoring systems” exemplify designs that seek to capitalise on
what e-learning offers while adhering to a conventional approach to pedagogy. The pedagogical choices available
when taking a technology-led view of e-learning are broad indeed; they include enhancement, substitution, overhaul,
and complete abandonment of teacher-centred script (Luckin et al., 2004).

The extensive and increasing use of e-learning throughout the world, and across diverse contexts such as industry
and higher education, contrasts with the limited levels of scholarly inquiry, pedagogical design, or knowledge
enhancement devoted to the subject. E-learning has yet to be accepted as a serious focus of professional development
or as an offering in educational and academic technology. Many questions arise regarding the relationship between

e-learning and other approaches to pedagogy, within disciplines and across sectors of education (J. Degennaro, 2010).
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