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Abstract

Digital transformation in education is becoming an inevitable trend in today's technological
era. Digital transformation in education is the process of applying digital technologies in
teaching, learning, and educational management activities. Digital transformation is not simply
about digitizing learning materials or uploading content to online platforms, but it also creates
new approaches in education. The application of modern technological solutions not only
optimizes teaching activities but also brings practical benefits to teachers, students, and
educational institutions. This includes improving teaching methods, upgrading learning
support tools, and enhancing students' learning experiences, as well as those involved in
training.Recently, under the burden of the COVID-19 pandemic, many institutes have to
change their entire teaching systems to online learning to ensure their students' learning is not
interrupted.The importance of E-Learning is striking in addressing some of the major
challenges in contemporary education. E-Learning opens the door to educational access to
segments of the population that were previously difficult to reach, such as adults returning to
school, part-time workers, or students in remote areas. This article offers an overview of the
digital transformation taking place in education sector, various examples of digital
transformation in education, the benefits that these innovations offer, the challenges and
barriers and finally the solutions to support the digital transformation process in education.
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Introduction

Digital transformation in education has become one of the most prominent phenomena in this
modern era (Moore et al., 2011). The way we obtain, transmit, and receive information has
changed significantly as a result of the advancement of information and communication
technology (ICT). Education is no longer limited to traditional classroom settings due to the
emergence of several digital tools and platforms. Learning can now occur at anytime and
anywhere, offering flexibility and freedom (Mishra et al., 2020). Digital transformation does
have numerous advantages, but there are drawbacks that teachers, students, and educational
institutions themselves must deal with.

To begin with, digital transformation offers an incredible chance to enhance accessibility in
education. Thanks to online learning platforms, individuals in distant regions who once
struggled to obtain quality education can now enrol in courses and training offered by
prestigious universities globally (Singh and Thurman, 2019). This supports educational
fairness, allowing each person to gain the knowledge and abilities required to succeed in the
worldwide job market. Nonetheless, increased access presents challenges regarding the quality
of education, as the standard of digital content can vary significantly (Moore et al., 2011).
Furthermore, the shift towards digital transformation is fostering innovation in educational
practices. Traditional approaches like lectures and in-person instruction are increasingly
enhanced by technological tools such as interactive videos, simulations, and gamification
(Maheshwari, 2021). This method not only enhances the engagement of students in learning,
but also improves their comprehension through hands-on experience. However, this transition
demands additional training and skills for teachers, who need to acclimate to new tools and
methods. A significant number of educators may perceive themselves as ill-equipped to handle
these transformations, potentially obstructing the integration of technology in the classroom
(Singh and Thurman, 2019).

Conversely, the presence of digital tools in education also introduces new challenges
concerning data security and privacy. With the increasing collection and digital storage of
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student data, the potential for misuse of personal information rises significantly. Educational
institutions need to implement effective measures to protect student data and uphold their
privacy. This necessitates further funding for cyber security infrastructure, which could impose
an extra strain on agencies that already operate with constrained budgets (Moore et al., 2011).
In today's digital age, education needs to prioritize diversity and inclusivity. While technology
has the potential to enhance accessibility, not every student possesses the same proficiency in
utilizing digital resources. Learners with special needs might encounter challenges in
participating in online education without sufficient assistance. Consequently, it is crucial for
educational organizations to create inclusive programs that consider the requirements of every
student, ensuring that the benefits of digital transformation can be experienced by everyone
involved (Hall et al., 2020).

A significant challenge is the necessity to create a curriculum that aligns with the needs of the
industry and advancements in technology (Cui et al., 2013). In a time of swift change,
educational programs frequently fall behind the demands of the constantly changing job
market. Thus, it is essential for educational institutions to collaborate with industry to ensure
that the curriculum is pertinent and equips students to tackle the challenges they will encounter
in the workforce. The focus of digital transformation in education should be on producing
graduates who can actively participate in a more interconnected and digital world. Furthermore,
enhancing students' digital skills is a key element of digital transformation within education
(Wong et al., 20212). The ability to navigate technology is essential for success in today’s
world. Consequently, education must incorporate sufficient instruction in ICT, encompassing
programming, data analysis, and digital literacy. This approach will not only prepare students
for jobs in the tech field but also provide them with the necessary skills to adjust to constant
changes in the workplace (Mishra et al., 2020).

However, it's crucial to keep in mind that technology does not provide immediate answers to
every issue in education. While digital transformation presents numerous opportunities, its
effective implementation largely relies on the engagement and dedication of all stakeholders
(Tay et al., 2021). Teachers, learners, parents and schools need to collaborate in order to foster
a nurturing and effective educational setting. The journey of digital transformation is not a final
destination but a continuous process that necessitates ongoing assessment and modification.
Given the numerous challenges and possibilities, educational digital transformation demands a
comprehensive and unified approach. Educational institutions should develop explicit
strategies to tackle challenges and harness the advantages that technology provides (Lim et al.,
2021). Assistance from the government, private industry, and the community is crucial for
developing a sustainable and innovative education system. This collaborative approach is
essential to guarantee that education during the digital age delivers the greatest advantages for
every segment of society (Tay et al., 2021).

While digital transformation in education presents numerous obstacles, it simultaneously
provides new opportunities to enhance the quality and accessibility of education globally
(Singh and Thurman, 2019). By adopting the appropriate strategies, we can foster a learning
atmosphere that is more inclusive, pertinent, and impactful, thus aiding in the cultivation of
skilled human resources equipped to tackle future global challenges. Digital transformation
goes beyond merely updating tools; it presents a chance to fundamentally change our
perspectives and interactions within the teaching and learning process.

The National Education Policy 2020 emphasizes the significance of utilizing the benefits of
digital education, while also recognizing the possible risks associated with ensuring quality
education for everyone. This policy suggests conducting pilot studies to assess the advantages
of combining traditional education with online learning through organizations like NETF,
CIET, NIOS, IGNOU, IITs, NITs, and others. The research primarily concentrated on student
dependency on devices, favored formats for electronic content, and the creation of a syllabus
for online education. This policy also establishes provisions for the incorporation of these
findings to enhance digital education continuously. (National Education Policy, 2020).
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Digital Education

Education involves guiding individuals in learning and gaining knowledge, skills, values,
beliefs, habits, and more. Research indicates that higher levels of education have a beneficial
impact on economic development, productivity, income, innovation, health, and various other
socio-economic factors. T. Lynn et al. (2022) highlighted that education serves as a crucial
factor in the future development of societies and national economies. Education extends
beyond just textbooks and traditional classroom instruction; it also includes the integration of
modern technologies, tools, creative ideas, and electronic content into the teaching and learning
process. Wagner (2018) discussed how the evolution of information and communication
technologies (ICTs) has transformed the teaching and learning processes.

In India, digital education was once considered an additional resource to traditional classroom
instruction (Shah and Jani, 2020). Digital education is a multifaceted and intricate subject that
encompasses three tiers of education as well as the methods of delivering education. It involves
the integration of digital technologies and resources into the processes of teaching and learning.
Digital education refers to a broad range of educational practices that include the integration of
technology into traditional classrooms, blended learning (which merges online and in-person
teaching), and fully online learning environments (Lynn et al., 2022). Digital education
encompasses terms like Technology Enhanced Learning (TEL), digital learning, and e-
learning. It ensures the utilization and advancement of digital technologies in the teaching and
learning processes within a community. These digital technologies necessitate suitable
infrastructure to facilitate such education.

Digital learning has been around for some time, but its importance surged dramatically
following the COVID-19 pandemic. The majority of educational institutions are embracing
digital education as an alternative to the traditional method of teaching through lectures.
Advancements in technology and fast internet have transformed learning into a more
interactive, engaging, motivating, and accessible experience. In the near future, digital
education is expected to become a central component of the learning process, supported by
government policies aimed at facilitating effective implementation and adoption by educational
institutions.

Need of Digital Education

Digital education offers numerous chances for educators to connect with their students.
Students and teachers interact actively through various channels such as email, messaging,
video calls, online forums, social media, and educational resources, all while enjoying the
flexibility of time and location. Rosemarie M. (2022) emphasized that digital education is more
accessible and offers personalized learning experiences along with flexible learning materials
for students.

a) Accessibility: Digital education offers the chance to reach educational materials at times
and locations that suit both the learner and the educator. This can facilitate continuous learning
and enhance educational accessibility. Online and blended learning methods can enhance
educational accessibility for students residing far from educational institutions or those who
have jobs or other commitments.

b) Personalisation: Digital learning resources allow for the customization of these tools based
on the technology used for access. This facilitates easier access and utilization of the resources
according to the learner's preferences and requirements.

¢) Flexibility: Digital technologies offer both opportunities and the capability to deliver
educational content in various formats, modes, or languages, enabling interaction with learners
globally, both in real-time and on a delayed basis.

Digital infrastructure

There is an immediate requirement for investment in the development of open, interoperable,
adaptable, public digital infrastructure within India’s education sector, taking into account the
country's challenges related to scale, diversity, complexity, equity, and device accessibility.
Furthermore, these technology-driven solutions must evolve concurrently with technological
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advancements to avoid becoming obsolete (Comi et al., 2017). The National Education Policy

2020 outlines specific guidelines for the creation of online content through a digital repository.

Online educational materials must be of high quality, ensuring equal access and enjoyable

learning experiences for students. Additionally, NEP 2020 suggests the establishment of virtual

laboratories or e-learning platforms such as DIKSHA, SWAYAM, and SWAYAMPRABHA.

It encourages blended learning models in which 40% of the course syllabus will be delivered

through online methods and 60% through in-person approaches. Guidelines and standards for

online content, technology, and teaching methods for digital education will be established in

the future. Therefore, higher education institutions need to adapt to deliver 40% of each course

via online means while conducting the remaining 60% through traditional methods. This

blended learning approach also maintains the significance of face-to-face interactions in the

learning process.

Benefits of Digital Transformation in Education

= Digital education enhances the learning experience by making it more mobile, interactive,
engaging, and motivating. The digital format enables educators to tailor study materials
according to each student's pace and capabilities, addressing the limitations of student
engagement present in traditional educational systems.

= Students are introduced to innovative learning tools and technologies, which help them
cultivate strong self-directed learning skills that greatly enhance their efficiency, learning
capacity, and productivity.

= Digital technology has transformed the traditional classroom experience into an engaging
digital environment. This shift can enhance student focus, as they are deeply accustomed to
navigating the digital realm.

= In the past, students depended on a handful of information sources, but today, the internet
offers a vast array of freely available knowledge. As a result, the rise of digital education
has enabled students to discover and utilize this wealth of information.

= |t facilitates the simple preservation and sharing of information with a click, rather than
relying on handwritten notes, proofreading notes, shorthand notes, and so on. This helps
students save both time and physical effort.

= The digital education system encourages students to step out of their comfort zones and
become autonomous thinkers regarding their learning choices, including what to study,
when to study, and how to study, thus reducing their reliance on teachers and parents.
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Figure 1. Benefits of digital transformation in education
= Enables educational programs to be accessible around the clock (24*7) in multiple
languages to meet the diverse needs of students.
= Digital learning is readily achievable through internet access on devices like smartphones,
tablets, desktops, and laptops by students.
= An effective educational framework has been demonstrated to be suitable in circumstances
like epidemics and pandemics when conventional schooling is halted.
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Challenges of Digital Transformation in Education

Given the current circumstances, NEP 2020 advocates for digital education in India. However,

online teaching and learning face numerous challenges. The primary challenges are as follows.

= The availability of fast internet access, compatible devices, software, and applications at
reasonable prices is essential for digital education. The government must step up by
providing financial assistance and policies that will enhance the market for the necessary
resources for digital education in India.

= Online learning should be combined with hands-on and activity-oriented experiences;
otherwise, it risks becoming purely screen-focused and may neglect the social, emotional,
and physical aspects of a student's overall development.

= Certain subjects, like science practicals and performing arts, face challenges in digital
education that must be addressed with innovative solutions moving forward.

= Educators will need appropriate training and self-development to be effective in online
teaching. A key challenge is teachers' familiarity with the new teaching format, as well as
the platforms and tools used for online education.

= In India, a significant number of students come from backgrounds such as farming, cleaning,
domestic work, and service industries, often facing financial challenges that hinder their
ability to meet the necessary needs for online education. According to NSSQO's report, just
4.4% of rural households and 23.4% of urban households have their own personal
computers.

= Evaluating and assessing students in online learning presents significant challenges,
particularly in courses that are hands-on or focus on the arts.

= The survey indicated that both teachers and students encounter various obstacles during the
online learning process, including difficulties in adjusting to the online format, students'
lack of focus and concentration, distractions from other social media platforms, and health
problems resulting from prolonged screen exposure. As a result, Almahaseeset et al. (2021)
proposed that successful learning in a digital environment can be achieved by fostering
strong self-discipline and concentration.

Global
Intermet and
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Lack of Digital
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Figure 2. Challenges of digital transformation in education

The integration of computers and technology in teaching methods has been adopted by
numerous countries. Recent studies have been conducted on this topic. One of the primary
challenges is for educators to create the learning materials. Presentations and assessments need
to be meticulously prepared in advance. High-quality audio-visual content can enhance
students’ enthusiasm and engagement in the learning process. Consequently, digital
transformation in education can assist teachers in organizing their teaching resources more
efficiently (Comi et al., 2017; Ma et al., 2020).

One of the challenges of enacting digital transformation in education is the struggle to
incorporate it into practical applications. Simply having access to devices like laptops, tablets,
software, or educational programs does not automatically improve student performance. It
requires both teachers and students to possess digital literacy and ICT skills. The support
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provided by teachers in helping students navigate educational software is essential for
enhancing student success (Apriani et al., 2020; Comi et al., 2017). An essential principle that
should be applied is Student-Centered Learning. This presents a significant challenge during
the implementation of online education. Real-world issues should be introduced to enhance
students’ skills and competencies. Educators can assist students in developing critical thinking
abilities. This is crucial for their future careers (Puscas, 2015).

E-learning, or electronic learning, serves as the primary tool for online education. The teacher
is no longer the focal point of learning. Students are encouraged to engage in active learning.
With e-learning, learners have the flexibility to study from any location, at any time, and as
often as needed. Devices such as computers, laptops, or smartphones facilitate online learning.
One significant benefit of online education is the reduction of travel time (Ferri et al., 2020).
Online learning depends on internet access, satellite communication, and mobile devices. Key
concepts involved include Open Educational Resources (OER), Flipped Classroom (FC),
blended learning, and Massive Open Online Courses (MOOCs). OERs encompass a 5R
framework: Retain, Reuse, Revise, Remix, and Redistribute. Retain refers to the ability to
download materials. Reuse indicates the capability to incorporate content into a classroom
setting or produce a video. Revise involves the possibility to alter or translate materials. Remix
signifies the option to combine multiple pieces of content to generate something new.
Redistribute means having the ability to share the materials with others (Bal & Gupta, 2020).
The Opportunities in Digital Transformation for Education

Digital transformation plays a significant role in improving communication and education. The
collaboration between schools and families is crucial. Incorporating ICT into teaching methods
can boost the effectiveness of the learning experience. As students engage with the materials,
they can develop their ICT skills. Teaching students to utilize the internet critically can elevate
their performance. The internet serves as a tool to facilitate communication and improve
education. ICT can be utilized and applied beyond the classroom setting (Comi et al., 2017).
The mobile-based assessment is recognized as an implementation of ICT and a step towards
digital transformation in education. Subjects that can benefit from this digital transformation
include medicine, biology, engineering, mathematics, and science technology, among others.
Learning through mobile devices can also take place using a smartphone. When utilized
correctly, a smartphone can enhance academic achievement (Amez & Baert, 2020). Mobile
devices used as learning tools include a range of options, such as laptops and smartphones.
These devices possess significant potential for enhancing the educational experience. A meta-
analysis and synthesis of 110 experimental journal articles indicated that mobile devices play
a crucial role in both classroom and outdoor learning (Sung et al., 2016).

The incorporation of ICT in education can enhance both skills and ease of learning. Learners
can complete online evaluations at their convenience, adhering to the study agreement and
deadlines. Online education does not require being physically present. It can be conducted in a
non-synchronous manner (Wei et al., 2021).
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Figure 3. Advantages of digital education for students
Digital transformation requires education. Ideally, training should commence at the earliest
stages. For instance, initiating training in high school is more advantageous than doing so at
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the university level. The level of student engagement significantly influences the outcomes of
learning. Students ought to enhance their skills in self-directed learning, as well as in locating
and evaluating pertinent scientific information. Consequently, successful learning outcomes
depend on the collaboration and teamwork of all educators. Additionally, students' proficiency
with computers plays a crucial role in the educational process (Chien & Wu, 2020). Online
learning closely resembles computer-assisted learning (CAL). Teachers provide instruction
remotely in this method. This approach can be implemented at all educational levels
worldwide. Its popularity has surged recently due to the coronavirus pandemic. The CAL
method has significant benefits. This system can enhance students’ understanding and
proficiency in using computers.

A further investigation, incorporating emerging technologies like machine learning, can help
us identify the root of the issue. Students taking online-only classes may experience subpar
learning outcomes. Conversely, the results from blended learning often align closely with those
of fully in-person courses. This suggests that an economical mix of online and face-to-face
instruction is feasible. Another form of online education that could be beneficial is MOOC
(Massive Open Online Course). This approach necessitates student engagement and motivation
to effectively adopt the Freedom to Learn Program (Irene et al., 2020).

Future Trends in Digital Learning

The National Education Policy of 2020 backs digital learning, and in the near future, India is
set to embrace emerging trends in this area. Some of the trends in digital learning include the
following (Fig.4):

Multimedia Learning: Multimedia learning involves the integration of multiple forms of
media, including audio, video, images, documents, and music. It transforms the educational
experience by utilizing creative approaches. This method has resulted in a student retention
rate of approximately 75%, in contrast to 40% for the see-and-hear method and just 20% for
the see-only approach.

Blended or hybrid mode of learning: Combining offline and online teaching methods enables
a portion of the course to be delivered online, while the remaining hands-on or performance
aspects are conducted in person. This blended learning approach promotes greater interactivity
for students as they gain practical knowledge and develop soft skills.

Mobile learning (M-Learning): Numerous portable devices such as tablets and smartphones
were primarily utilized for communication. However, individuals are increasingly employing
these devices as educational tools. Nowadays, technology for teaching is provided through
mobile devices, making it more accessible and addressing social and economic factors.

Micro learning: Short instructional material tends to be more effective and efficient for
grasping concepts. This concise content is generally favored by the younger generation. As a
result, online learning programs should incorporate brief materials like educational videos, text,
animations, and so on.
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Figure 4. Future Trends in Digital Learning
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Gamification: This represents yet another digital transformation trend in education that
enhances student engagement. Gamification involves incorporating game elements into the
educational experience. By engaging in digital games, learners enhance their cognitive skills
and gain essential knowledge and competencies by facing challenges, resolving problems, and
making important decisions. To make learning activities enjoyable, various game-based
features such as rewards, badges, and leaderboards need to be integrated into the learning
content. This gamification approach enhances the learning process, making it more effective,
engaging, competitive, and beneficial for both teachers and students. While it may initially
seem that this trend focuses on entertainment, gamification offers numerous advantages for
both students and educators. The primary benefit is the motivation generated through
challenges, quests, and reward systems. Digital games inspire learners to reach their goals,
collaborate with peers, and fulfil learning objectives, all while providing immediate feedback
that enables them to swiftly correct any errors.

AR and VR learning: Augmented Reality (AR) and Virtual Reality (VR) offer students an
immersive experience, allowing them to project content into their environment and access a
variety of virtual scenarios and settings. These technologies enhance engagement, focus, and
creativity, leading to greater motivation and participation. Video-based learning is poised to be
a significant trend in the future of online education. Recorded instructional content, special
sessions, and chapter summaries will be provided in video format for students' learning. In the
coming years, video-based education is expected to gain popularity and become more
accessible, enabling students to access course materials from anywhere at any.

Artificial Intelligence (Al): Artificial intelligence (Al) refers to the replication of human
cognitive functions by machines, particularly computers. Incorporating Al into education will
create effective educators, which in turn helps every student become a skilled professional.
Some key advantages of Al in e-learning include access to expert instructors for students,
automated teaching methods, and vast resources of information. Al-driven solutions enable
educational institutions to tailor programs and create individualized lessons and automated
curricula, informed by an analysis of students' progress, knowledge, and skill levels. Al tools
can evaluate students’ work, identify areas where they struggle, and pinpoint subjects that
require additional focus, while also recognizing students who might be at risk of dropping out,
allowing teachers to assist them in staying on track with the curriculum.

Internet of Things (IoT): The Internet of Things (IoT) consists of a network of devices
connected through the Internet, an organization's intranet, or other networks. This technology
is increasingly being adopted by educational institutions, leading to better connectivity,
community development, and improved security. 10T solutions enable students and educators
to interact with one another and access educational resources, which boosts engagement and
productivity, while also allowing organizations to manage the environment securely. In the
field of education, the Internet of Things (10T) can be utilized in various manners. 10T has the
potential to transform classrooms into enhanced educational environments where students can
engage with the material, the instructor, and one another. Tools such as the teacher's computer,
interactive whiteboards, tablets, laptops, virtual reality headsets, and other digital devices
create a stimulating and adaptable atmosphere for both students and teachers.

Conclusion:

Digital transformation is a multifaceted process that extends beyond just technology; it
necessitates participation at every level—from stakeholders and educational institutions to
educators and learners—marking a significant turning point for the organization. A thorough
overhaul of the education sector, fueled by cutting-edge digital resources, will enable teachers
to deliver a well-rounded, engaging, and immersive learning experience for all students,
preparing them for the future. It also provides learners with disabilities, as well as students
from linguistic and cultural backgrounds, the chance to access quality education. To effectively
navigate a digital transformation, skilled leaders, seasoned partners, trained staff, and ongoing
enhancements are essential components.
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The National Education Policy 2020 acknowledges the significance of digital education in
ensuring quality education for everyone. This policy encourages the advancement of digital
education in India. Digital education refers to the integration of digital technology and tools
into the educational process. It offers numerous advantages for both educators and learners.
Digital education is more accessible, flexible, engaging, and time-efficient, providing a variety
of high-quality learning materials to students at their convenience. However, despite the many
benefits of digital education, there are several challenges in India. Developing effective online
content, creating a digital repository, and delivering that content to learners through robust
infrastructure and technology are among the key challenges that need to be addressed in this
new era of digital education. Additionally, further research and technological innovation will
enhance the digital education system.

The journey of digital transformation in education is still ongoing. The pandemic highlighted
various digital disparities worldwide, yet it also accelerated the shift towards greater
digitalization in education since online and distance learning became essential during that time.
The digital transformation in education is advantageous. As a result, the outlook for digital
transformation in the field of education appears quite hopeful.
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