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ABSTRACT
The COVID-19 affected each and every industry sector around the world. Most of the
educational institutions of India as well as the world got affected very badly. It has forced
worldwide lockdown and created an atrocious effect on student life. The COVID-19
affected all the sectors in (T) the whole world, especially the education system around the
world. In India, approximately 32 crore students stopped going to schools and colleges, and
other training activities did not happen properly due to COVID-19. The outbreak of COVID19 and associated impact on student movement has advised us that change is inevitable in the
education system. It has given a challenge and an opportunity to all the educational institutions
to find a solution by determining suitable platforms and techniques for effective
implementation of quality educational services, which has not been used before. Accordingly,
the education sector has been fighting to continue its existence with a different approach by
digitizing the challenges to wash the threat of the sickness. This paper also highlights some
measures taken by Govt. of India to provide unified education in the country. Both the positive
and negative impacts of COVID-19 are discussed and some productive suggestions are
specified to bring out the educational activities back to normal during this bad situation. In this
situation, every institution has adopted an online education model using information
communication and computation technology (ICCT) due to COVID-19. This analysis is about
how these technologies can help institutions continue online education and to
know the student’s capability to take-up online education. The major discussion is to know
whether an institution can continue online education for students in future days or not.
Keywords: COVID-19, Higher education, Education technology, Students, Teachers, Parents.
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1. INTRODUCTION:
In the first place, the COVID-19 virus is creating serious health issues leading to death. Many countries
have decided to close the schools, colleges, and universities to avoid spreading of the Coronavirus. It
sets the challenges between the closing of schools, allowing workers to remotely work and also to
maintain the economy. Most of the people around the world are experiencing serious disturbances in
the short term: Teaching occurs digitally and on an unapproved and incomparable scale. Student
assessments are also available online, with many tests, errors and uncertainties. Mostly the evaluation
and assessment processes have been simply cancelled due to the lack of their counterparts in the online
mode. Importantly, these disruptions will not only be a short-term issue but may also have long-term
consequences for the partners and are likely to increase inequalities. Lockdown imposed in almost all
countries have decided to save citizens from the infection that has taken a toll for crushing the
economy. The first work in the hands of governments is not only to save their public from infection by
imposing lockdown and social distance but also to deal with the lockdown to save the economy. In any
situation, everyone must think about how to solve pandemic situation and how to lead to positive
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thinking because it was a unpredicted situation. So, everyone should think positively and they must
work hard. India's Government is no exemption to this. The Indian economy was going through a
recession, and professionals said that the economy was heading toward depression even earlier the
coronavirus. COVID-19 has distributed a significant blow to the economy [1], [2]. Itis going to be
difficult to get out of such situation and depression until the lockdown is getting over. In the context of
such a pandemic, the educational sector will collapse in all countries and many other industries. The
Indian education system has been seriously impacted by the epidemic of the disease and by the social
distancing steps taken to avoid the spread of the disease. The final act on the portion of the central
government was to enforce a lockdown on the entire country [3].
2. OBJECTIVE:
The objective of this short communication is to examine the impact of COVID-19 on the higher
education sector including
(1) To discuss the impact of the COVID-19 on educational institutions.
(2) To identify the challenges faced by the stakeholders due to COVID-19 in an educational institution.
(3) To understand the importance of educational technologies to be used to counter the impact of
COVID-19.
(4) To list various educational technologies as underlying ICCT to be used for online teaching &
training.
(5) To suggest how educational institutions should adopt emerging ICCT technologies.
3. IMPACT OF COVID-19 ON EDUCATIONAL INSTITUTIONS:
Going to schools or colleges is a good public policy resource that develops skills and knowledge. While
schools and colleges time means having fun and can also improve public aids and responsiveness, from
an economic fact, the main point of presence in school and college is developing the child's ability and
only in a short period in school or college see to this; even a comparatively short period of school will
have values for the growth of skills. However, we can predict how much the disruption of COVID-19
will have a major effect on learning: not essentially as we are on a new planet, but we can use other
experiments to assess the order of magnitude.
3.1 Continuity of Learning Program
In this circumstance of absence/sick leave or temporary school closing, students should be ensured
continuous access to the quality of education. This can include
• Using online or e-learning methods
• Assigning reading and homework exercises
• Radio broadcast or television broadcast of academic content
• Assigning the teachers to follow up remotely with students on a daily or weekly basis
• Review/Develop accelerated education strategies
3.2 Impact on education: families
Probably some children were not usually sent to play due to COVID-19 so they are dissatisfied
staying at home in the morning to night. The hope is that they should continue their schooling at home
by using technology and hoping not to miss too much. Families are giving importance to education and
are believed that to make a significant contribution to the development of the child and the current
global expansion of home-schooling could be seen as helpful and possible to be effective. However, in
general, this function seems to be additional work to school and college. So, while comprehensive
home-schooling is definite it will create some inspiring moments, annoying moments, some enjoyable
moments, and some disappointing moments. However, the main argument is that there
are probably significant gaps between families and step into that they can help their children understand
in learning by using technologies by staying home. As a result, this incident will increase the inequality
of human capital growth in the affected partners [2].
3.3 Professional support and preparation
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The unexpected start of the crisis has pushed many teachers into virtual classrooms, unprepared for the
demands and goals of the modern world. The remote work has left them with inadequate and adapt to
the virtual and distance learning, the virtual workspaces and courses, involved students in new and
creative forms of learning. For some teachers, these difficulties reduced their own care responsibilities
and lack of access to technology and services. In Quebec, for example, schools are mandated to have
computers for teachers without them at home, but other costs, such as Internet access and telephone
connections, are to be borne by the local school or college administration.
While almost all schools, tertiary institutions, and ministries of education have provided crash courses
to the faculties to know about online content delivery, virtual classroom management, and technology
use, and they have encouraged the change of teaching tools and learning materials to online
platforms. In response to the ongoing pandemic, the smart universities offered an e-training course for
teachers on how to handle online classrooms and use technology. Even though such measures to address
immediate needs and the training shall be consistent with the professional standards, such
attempts shall not challenge the quality of education and are systematically developed to complement
virtual teaching in the long term.
The professional care and health measures are important so, while public meetings around the world
are now being limited, some national and state governments must announce that school and college
closures, which increases the question whether teachers have the right to refuse work on grounds that
they are believed that it is unsafe. Even in cases where their facilities are not necessary for teachers that
they should be instructed on the possible health and safety hazards of work and they should be dynamic
in the development of effective policies to ensure a healthy and safe place of work, including access to
sanitation supplies and training in precautionary measures.
The socio-emotional and psychological health impacts of COVID-19 and the pandemic response
measures on staff, parents, and students – including anxiety, tension, and feelings of misunderstanding
have not been broadly addressed, but they are important for organizational safety and health (OSH) as
a part of protective equipment and social distance, to be taken into account when designing OSH
strategies [1].
These social impacts are expected to be reduced and some countries are preparing to return to school,
the teachers and education staff should talk about the risks of infection and issues related to
discrimination in individuals’ infectious threat. The additional burden of caring for families caused by
coronavirus is credible to have an unpredictable effect on women employees due to the gendered
division of family work. For many countries, especially in early childhood and primary education, and
the teaching is a feminized profession and is consequently possible to be affected by this increased
burden.
3.4 Employment and working conditions
Many schools and colleges have reduced the pay scales and remuneration for their teachers and other
staff members for online teaching and work from home. Online and distance learning are the only
possible solutions to continue the educational service during this pandemic time. The job security issues
affecting the employees who were offering full time educational services to the students on
campus. Massive online classes using internet-based technology have both merits and demerits. In
several countries, teaching and training staff members of private education services are facing insecurity
in their job due to the uncertainty of reopening the schools and colleges in time. The continuous closure
of schools and colleges is also affecting the livelihood of other supporting services staff, including
transport vendors, food suppliers, suppliers, etc. Throughout higher education, we can see the contract
teachers and support workers, such as cleaners and catering staff, have faced dismissals problem with
closing benefits to all international students. So, due to that, they have returned to their home countries,
frequently in plans. In some schools and colleges, supply contract teachers have been terminated due to
the government-mandated school closings, so in addition to the suspension of salary payments.
The Union also influences the teachers with health problems, as outlined by the government, that they
are left without the right to work and that teacher on maternity leave is permitted to leave early, even
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as contracts of those taking maternity leave are cancelled. Similar tendencies have been reported, with
the alternate teachers and in some states, they are not receiving any salary payments during school and
college lockdown and risking the loss of benefits. The crisis showing the weakness of fixed-term and
non-unionized workforces and those without additional forms of shared representation. Supply and
substitute teachers and other education support persons [2] [3].
3.5 Lack of teacher training and resources
Teachers from the so many countries are trying to determine ways to undergo teaching their students in
this pandemic, it is difficult, where they can’t give a physical interaction with students in this situation
impossible. Once, period of community changes plays an important role in defining how teachers are
effective in teaching the students during the pandemic. Teachers at the country's top private schools are
tech-savvy: and the most have access to the Internet facility at home as well as the other digital
infrastructure. Many of these things may have also investigated with e-learning facilities-like online
suggestion of homework-before the crisis. This minority of educators must able to deliver notes to their
students with adequate e-learning experience to ensure the continuation of schools and colleges in this
pandemic. Unfortunately, this is not the case when it comes to the massive of teachers in the world that
one in five primary school teaching posts is empty today due to technical skills because every
organization needs a teacher with technology because the current education system is running on
technology.
According to the World Bank, only half of India's teachers are currently teaching on any specified day
because of sky-high rates for teachers. If an important is the number of teachers that they do not even
teach if schools are open, it's tough to imagine a better result when schools are lockdown. Many of the
teachers will excel in this new environment, but most teachers will need to upgrade not only with the
technical skills but also in their teaching tools because most of the things will not be possible. However,
we have seen a world without the classrooms, but an increasing number of teachers are unwilling to
teach under such conditions, visualizing a world without teachers is difficult because how much ever
technology changes the physical appearance of teachers is more important to teach students that what
is society and how to behave in society is needed for every child and this will happen only when teachers
and students meet face to face with the physical appearance.
3.6 Government: Plans
The govt. made so many changes in the education system due to COVID-19. And even the Indian
Government has made a different education policy. So far, what we have learned from the official
sources is an instruction that excludes schools from paying and hiking fees during the
lockdown. Receiving a better picture of what they want to do whether this will benefit teachers and
school and college owners around the country because everything is getting change but not happening
positively, we must wait for everything to become normal. While some informal studies suggest that
schools could open in the near future, which would mean that a large part of the academic year is
missed [3] [4].
4. CHALLENGES AND STRATEGIES USED BY EDUCATION INSTITUTIONS TO
COUNTER COVID-19 :
COVID-19 is a health crisis that is pandemic in nature. In addition, some countries have decided to
close schools, universities, and colleges. This COVID-19 became a challenge for educational
institutions to continue their service during the lockdown period. To counter this challenge,
educational institutions have found online teaching as a remedy for their students. Many people around
the world feel this short-term but severe disruption: Online teaching has emerged as a massive shock
for both the productivity of the teacher and the students. Many appraisals were simply they
have cancelled. Highly, these breaks are not only going to be a short-term issue but can also have many
long-term effects. In such uncertain times, it is normal for people, including parents, to experience stress
and anxiety. The closing of schools, colleges, and universities has disrupted the students ' learning flow
and the existing way of imparting knowledge worldwide. In education, many unexpected issues have
arisen which need to be tackled collaboratively. It is a challenge for educational institutes and teachers
on how to reach students and ensure continuity of education through remote learning. In many countries
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around the world and India, schools and colleges are switching to the online mode. Being a new concept,
however, many educational institutions have made a considerable number of efforts to implement
this technology-based solution [5].
Table 1: The challenges faced by the educational stakeholders
S. No Stakeholders
Challenges
1
Teachers
1. Some of the biggest difficulties that teachers face is how to keep
students onboard and how difficult to prevent disruptions from other
social networking sites during the learning time.
2. The short-term transformation in teaching materials means
converting into digital format has been a challenge, as few teachers
have good computer and ICT skills.
3. Teachers face problems related to Internet access.
4. Students come from various social backgrounds and not every
student has access to a laptop or internet connection. It is not
possible for these students to take part in online courses.
5. To preserve consistency in the teaching-learning process, the study
material is revised.
6. Teachers started using Google classroom, Zoom, video call, and
other portals to contact students [6].
2
Students
1. Students face problems related to Internet access.
2. The material divides – the disparities in essential services between
families required to support home learning.
3. The digital divide – the differences in information and
communications infrastructure requirements and the know-how the
families have [7].
4. Skills and structures are fragmented – not all students are similarly
qualified to deal with home learning.
5. Parental support deficit – certain parents are not well trained and are
unable to handle or cope with their children studying at home [8].
6. Split adaptations – the curriculum strategies used by schools to help
certain students learn are not adapted to home learning arrangements
3

Parents

1. Most parents are hoping that this is a temporary occurrence that will
disappear with the lifting of the lockdown and re-opening of
schools.
2. Some parents say online education is going to become a new
standard in the future days.
3. Many schools do a few classes over video devices, but they are not
all open. Rural schools are deprived of educational services.
4. Kids at the lowest level of society faced with a threat to their
livelihoods now face a strong vacuum, even as government
guidance tells schools to go online and accept homework as
classwork to mitigate disruption.
5. Parents could not make their children to sit in front of computers for
online classes [9].
6. The school has been closed for over a week now. The new session
was scheduled to start the next month, but with the lockdown, they
are at home now and do not have their new books [10]. Under such
a case, it is difficult to form a routine. Online classes are important
to minimize disruption for high school and college students, but the
issue is that our educational institutions have the capacity to
implement them and those teachers have the bandwidth to teach
through video apps. Others, however, see promising effects after a
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long break [11] [12]. Coronavirus has changed life for all of us,
including our school system and children [7].
5. IMPORTANCE OF EDUCATIONAL TECHNOLOGIES TO BE USED TO COUNTER THE
IMPACT OF COVID-19:
5.1 Importance of Technology :
(1) Students demand: Students have more attraction on use of technology even when they are outside
the classroom. Students want to be more competitive, and now technical learning has become a part of
their lifestyle.
(2) New teachers are demanding: The use of technology has been implemented more in postsecondary teaching and in the other specialized work. The technology is considered as a prerequisite
for the training media for new teachers [13].
(3) Students are technical instinctive: The Students know they are showing more interest about
technology. It became the best way they learn because it is a significant part of their daily lives.
(4) Students should learn on their own: from years of experience that students are learning at their
own pace but every now and then the conventional classroom makes it difficult to do so and frees the
teacher to assist students with the adoption of technology at a more one-on-one basis in educational
institution [14].
(5) There are no barriers for technology: Getting access to new technology and learning beyond the
book technology provides students with various forms of learning.
(6) Technology can strengthen the teacher-student relationships: When teachers integrate
technology efficiently into the subject areas, teachers advance in analyst, technical content, and coach
positions. The technology helps and improve the meaning and fun in teaching and learning. In addition,
the students can work with software solutions in collaboration with their own classmates.
(7) Multiple learning resources: The laptops, tablets, and other types of technology hold several tools
for the non-book teacher. Not only to keep students interested in exciting new features and in the
applications, they also have other forms of teaching significant learners.
(8) Technology keeps students engaged This generation's students are called technology
learners. They learn the best and developed more social, and with confidence, technology allows them
to do so. Children frequently struggle to remain on track or engaged, and they will better stay attentive
and learn faster with the tools to support the teacher [15].
(9) To be competitive beyond the primary and secondary education, technology is
needed: Whether we like it or not, the technology is a crucial component to learning. The children are
better at technology-supported learning because it simplifies the learning process. It's an important part
of any industry and there's no way around it. Technology these days means 5.2 Technology generations
used in Education.
(10) Students learning interest: The present generation students like the technology because they will
get the information quickly according to their need so that it creates more interest in studies [16].
Table 1: Technology Generations and their characteristics [17][18]
S.
No.
1
2
3
4
5

Generations

Technology

Characteristics

Era

First
Generation
Second
Generation
Third
Generation
Fourth
Generation
Fifth
Generation

Mechanization
Technology
Steam Engine
Technology
Electricity
Technology
Automobile
Technology
Airplane and space
Technology

Tools, Weapons, & Printing.
(knowledge Era)
Industrial Revolution
(Industrial era)
Power generation & Usage

4,000-2,800
BC
The
18th Century
The
19th Century
The
20th Century
The
20th Century

Long distance commuting &
Transportation
International Travel &
Transportation
6

6
7
8
9
10

Sixth
Generation
Seventh
Generation
Eight
Generation
Ninth
Generation
Tenth
Generation

11

Eleventh
Generation

12

Twelfth
Generation

Telephone
Technology
Television
Technology
Computer
Technology
Internet
Technology
Mobile
Communication &
Biotechnology
Information
Communication &
Computation
(ICCT) underlying
Technologies
Nanotechnology

Distance communication
Video communication
Data Processing
Data and Information
Communication, E-business
Ubiquitous communication & Bioengineering, Gene Therapy,

The
20th Century
The
20th Century
The
20th Century
The
20th Century
The
20th Century

Ubiquitous computing &
Communication, and Total
Automation

The
21st Century

Solutions to nutritious food, drinking
water, renewable energy,
Nanomedicine & Therapy

The
21st Century

The eleventh and twelfth generations of technology are combinedly named Universal technologies and
are 21st century technologies. The universal technologies comprising ICCT underlying technologies and
nanotechnology can provide complete product and service automation and are considered a boon to
human beings if managed strategically [19][20].
5.2 History of Educational Technology :
The advents in technology generations provided many technological innovations in the education
industry and made education services ubiquitous and more attractive to the teachers and learners. Table
2 lists major technological innovations that changed the classroom experience.
Table 2 : Top 20 technological innovations that changed the classroom experience
Sl EdTech
Characteristic
No Innovations
1

2
3

4
5

The Epidiascope An epidiascope is a system used to project an image of both opaque and
crystal-clear images, primarily used for projecting images of book pages,
sketches, and mineral specimens, etc. An example of a large epidiascope
system was used in lectures and meetings to display mounted glass
slides [21].
Radio
Radio channels are open and its job was to enrich the lives of people with
services and programs that inform, educate, and entertain. [22].
16 mm Film
Secondary schools have understood the dizzy heights of daily 16 mm film
projection on EdTech. The projectors remained stronger than the
epidiascope, so it was unessential to have a total blackout, but screens or
heavy drapes were still a must to go through the decreasing the facilities of
the school film library [23].
Schools TV
The TVs and positions carefully matched the radio displays that had headed
them in size and design and were similarly turned around the
classroom [24].
The OHP
The first real OHPs were created during World War II for air force usage in
(Overhead
planning and briefings and that they could have been trained with an OHP
Projector)
or trained using one, and that fact without help demonstrates how much
effect they had in the classroom! [25].

7

6

7

8

9
10

The Whiteboard By replacing the blackboard with Whiteboard and got revolutionized
in teaching and learning. Suddenly clean, multi-colored plans could be
formed without projection, and the handwriting of the teacher became much
more understandable and less dusty in their clothing.
8 mm Loop
Although 16 mm film was a rental market, it was planned for schools to buy
Projector
8 mm cine-loops in cassettes, and explicitly targeted learning and projector
screen that was light sufficient to move from room to space, if it was
bulky. Complete blackout was unnecessary although it helped darken the
room [26].
CassetteThe unassuming audio cassette revolutionized the language teaching and
recorder
introducing both synchronicity and the ability to record and listen to the
previous radio-occupied vacuum and this is probably one of my (and my
back) favourable developments in the history of educational technology!
Tape-slide
Any clear catalyst took the idea of a cassette projector and the audio
recorder, with adding sound and power through the audiotape to the
projector [27].
The Videotape
On unclassified reel-to-reel video recorders, but VHS video recorders
cleaned aside all earlier film innovations in the 80's. A genuinely groundbreaking tool in the classroom that democratized sound-based moving
images.

11

PC
Microcomputer

The initial microcomputers were interesting in having timers for recording
school broadcasts and slides.

12

Video-projector

13

Interactive
whiteboards
(IWBs)

The video-projector made it possible to share resources 10 and 11 with the
entire class now [28].
IWBs acquired a whiteboard, the knowledge of keyboard theory, and
combined it with a video projector to produce, which depends on the
pedagogical viewpoint.

14

The Visualiser

15

The worldwide
Web

16

Web 2.0

17

Virtual
Learning
Environments
Learning
Platforms

18
19

Mobile
Technology

20

Augmented
Reality/Virtual
Reality

To end, somebody reinvented a reasonably low-cost tool digitally, with all
benefits of an image capture devices for displaying an object to a large
audience [26][27][28].
The introduction of the web to classrooms, along with the class computer
and video projector, allowed for the first time truly global content
sharing. A fourth world wall window which could easily be used in any
classroom. What else should we wish for?
As people realized that creating online could be as simple as be consuming
it, a large number of really useful websites started to emerge and many
others permitted classrooms to produce sharing materials, as well as
accessing the plentiful resources the internet had to offer.
VLEs took a secure, and achieved resource allocation and meant exclusive
content sharing without teachers or students needing hundreds of usernames
and passwords to handle [29][30].
Learning platforms on steroids, as long as patented sharing of content PLUS
student homework allocation and learning tools will become a best friend
of teachers very easily if used correctly! [31]-[35].
Mobile technology has a massive range of potentials within the classroom
and frequently allows each scholar to learn at their own speed, to some
degree that has been shown to be tremendously beneficial on the Learning
platform itself [40]-[43].
AR and VR, both unmoving in comparative infancy, carry a wow factor
with them, and demonstrably useful learning advantages, but they still must
be confirmed as a common tool for use in classrooms. As the maximum

8

entry in the history of the timeline for educational technology, they may not
have made an impact [13][32][34].
5.3 Education Model for using Online Education technology
Education technology is a known and integral factor of reforming and improving the educational
system. The educational system started using online education technology to attract students and to
create innovative learning [35]. Now, these tools are a common feature in the classroom, how can
technology’s combination in education be extended to best benefit students? How can educators
integrate modern technologies to improve education and assess what proves effective? What future
revolutions can be expected in educational technology to attract students by adopting an online
education system? To answer these questions, a model for the online education cycle is shown in figure
2.

online network
operation

Provide online
linked system

online system
expansion

Design online
Learning
Digital online
network
distribution

online system
utilization

mobile online
computing

Fig. 2: Block diagrammatic representation of Online education Cycle
(1) Online learning design: Online learning design is a system, which supports the learning
experience. This refers to conscious decisions on what to say, where, where, and how. ... The idea
of "Online Learning Design" has gained traction in the educational space recently, mainly through
conference discussions, webinars, eBooks, and more [36].
(2) Providing a connected online system: A learning management system (LMS) is one type of online
learning platform. Such as teaching foreign languages or an online college course, an LMS
supporting of all skills needed to build E-Learning and create educational media.
(3) The distribution of distributed media networks: Internet (also stated as content transfer,
online distribution, or the electronic software distribution (ESD), between others) is used to
delivery or distribution of digital media content such as audio, video, e-books, video games, and
other software [37].
(4) The growth of the online system: Online education growth focuses, in particular, on growing
social disparity regarding access to higher education institutions. It is a versatile instructional
delivery system that incorporates every form of learning that occurs over the Internet.
(5) The usage of the online system: Online (OL) is an Internet-based education system. Among other
words, it is frequently mentioned as "e-learning." Online learning, though, is just one form of
"distance learning" [30][31].
(6) Mobile online computing: Mobile learning is Internet education or networking education with
personal mobile devices, such as tablets and smartphones, to access-learning material through
mobile apps, social networks, and online educational hubs. It is a multipurpose facility and allows
students to access information anywhere related to their education [25].
6. VARIOUS EDUCATIONAL TECHNOLOGIES UNDER ICCT TO BE USED FOR ONLINE
TEACHING & TRAINING:
6.1 Information Communication and Computation Technology
9

Information Communication and Computation Technology (ICCT) is viewed as universal technology
with many underlying emerging technologies within it. ICCT is grown and spread its roots to all
industries [17][18].
Table 3: Application of various Underlying Information Communication and Computation
Technologies
S. ICCT Underlying Applications in the education sector
No Technologies
1

Artificial
Intelligence (AI),
Machine Learning,
& Robotics

AI has been applied to education primarily in some tools that help to
develop skills and testing systems and it also can drive efficiency,
personalization, and streamline admin tasks to teachers [38]-[42].
Machine learning is a subset of AI that helps computers or
Teaching Machines learn from all previous ones and make wise decisions
[43]. In the field of education, teachers can save Time in their non-school
activities by using machine learning [44]-[45].
Robotics and simulators will change the way students learn and eventually
contribute to a more knowledgeable and well-adjusted student. RoboticsRobots may be used to carry students to the classroom who may not be
able to join otherwise [46] [47] [48].

2

Big data and
Business analytics

Data analysis consolidates information to provide a broad view of trends
and patterns for higher education leadership teams that can be used to
analyse and streamline processes, build efficiencies, and enhance the
overall student experience [49], [50].

3

Blockchain
technology

The most promising use of blockchain in higher education is the
transformation of the "recording" of degrees, qualifications and diplomas,
the development of digital certification, and under the control of the
learner, without the need for an intermediary to validate them [17], [18],
[68], [69], [70].

4

Cloud technology

Cloud computing provides students with access to assignments and also
allows teachers to immediately upload learning materials and
administrators to collaborate and save money on data storage anywhere
the internet is connected [51] [52] [53].

5

Cyber Security
technology

Educational institutions retain a large amount of confidential data, ranging
from study to test records to personal information for students. While
cyber security in the financial sector receives considerable attention, and
recent guidance also highlights the vulnerability of the education sector.
[17].

6

3D Printing
technology

3D printing enables educators to design rich learning environments with
deep theoretical structures that introduce learning from computer screens
to students' hands. Digital 3D environments come to life with 3D printers
that can facilitate sharing, teamwork, planning, design, and dreaming
about difficult or complex ideas [54]-[58].

7

Digital Marketing

Digital marketing had a significant impact not only on the marketing of
higher education but also on higher education as a whole. Many academic
institutions around the world are now using digital marketing tools not
only to communicate and engage their future audiences but also to teach
and learn [59] [60] [61].

10

8

Internet of things IoT in schools means a better-connected, more interactive future for
education. IoT devices give students greater access to everything from
(IoT)
learning materials to communication networks and allow teachers to
assess student progress in real-time [62] [63].

9

Quantum
Computing

One of the best sources for initial education on the basics of Quantum
Computing is Quantum Computing for the Determined by Michael
Nielsen. This consists of 22 short videos that discuss the Basics,
Superdense Coding, Quantum Teleportation, and The Postulates of
Quantum Mechanics [17] [18].
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Information
Storage
Technology

Information technology in education has made it possible for students to
continue learning, wherever they might be. Teachers and professors can
give assignments to students and can complete and submit them even
without entering the classroom physically so that learning can never stop
[14][16][17].
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Virtual Reality and
Augmented Reality

By providing an immersive and interactive learning environment without
the use of textbooks, AR and VR technology empowers learners to explore
and learn at their own speed, stimulating learning and understanding and
improving essential retention [64].
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Ubiquitous
Education
Technologies

U-education technologies can be used to provide personalized services in
the context-aware of the U-learning environment. Ubiquitous computing
in Education, as defined by the teachers and students having access to
technology (computing devices, the internet, services) whenever they
need it [18].

6.2 Teaching & Training models under Ubiquitous Education Technology:
(1) Ubiquitous computing: Digital technology is continuously emerging and increasing its impact in
every sector. It is obvious that this growth will bring the world's latest and exciting developments
continuously. Another modern approach now emerging is the introduction of the mass media for the
delivery of education.
(2) Adaptive learning: Adaptive learning is mainly based on the promise of adapting the learning
systems to the individual styles of the students. The idea is that each individualized teaching approach
will help students learn more easily, more effectively, and with better comprehension [64].
(3) E-learning: E-learning has given students innovative ways to access and understand many
properties. This was an important innovation in the education sector to drive both in-house tertiary
education and distance education to manage better.
(4) M-Learning: M-Learning has also deemed a type of e-Learning, and is claimed that mobileLearning is a new phase in the development of e-Learning and is within its borders. Compared to elearning, the advantages of m-learning include versatility, cost, scale, ease of use, and timely
implementation. The devices used included PDAs, cell phones, laptops, and tablet PCs [65].
The devices/components used for Ubiquitous Education Technology include :
(1) Microprocessor based Electronic Systems with associated memories are used to process and store
information related to the teaching and learning process. The sensor senses their presence when a
student enters, and it will start communicating information to the students.
(2) Ubiquitous Learning Environment (ULE) Server Module with associated Server, Educational
Tactic Unit and Database: ULE Server be able to have network resources and analyses student
answers to short quiz questions and proceeds more information or information in a changed form when
needed; Database – stores all data on 'objects/devices, users, and connections that occur [66].
(3) Wireless Technology: This would take the system of Bluetooth and Wi-Fi. Bluetooth can function
at poor signal bandwidth, requires less power and it spans a relatively short distance. Wi-Fi has low
power consumption and communication abilities with multiple users and highly useful for handheld
devices. Created on IEEE specification 802.11, Wi-Fi has a range and speed that exceeds that of
11

Bluetooth. It is well-matched with any access point brand and client hardware created to the Wi-Fi
standard.
(4) Sensors- Sensors are to be used to monitor any external changes in the signal level and learner’s
environment. These are mounted in-line with the learning device and are used to identify students'
presence in the learning process. The sensors are mainly used to monitor the learner’s movement and
changes in light intensity to detect changes in the learning environment [67].
7. PREDICTIONS &
POST COVID-19:

SUGGESTIONS FOR FUTURE OF

HIGHER EDUCATION

Based on the above analysis it can be predicted that the education delivery model in higher education
level will change post-COVID-19 which may include:
(1) Blended learning - a reality: The campus-based classroom teaching is expected to be partially
replaced by online classes. In this way, students will be expected to attend classes physically for fewer
days and will be able to study at their own pace. It will also allow them to focus more time to assimilate
knowledge [30].
(2) Teaching techniques will be qualitatively different: All teachers will be trained for using online
teaching techniques. It would go a long way to ensure that they are familiar with technology and able
to transition seamlessly between online and offline learning methods. Above all, the teachers should
feel encouraged inherently to give more effective lectures than ever before.
(3) The use of Artificial Intelligence (AI) will help personalize the learning experience for
Individuals: Eventually, educators will have to abandon the 'one-size-fits-all' approach that
is often practiced in conventional classrooms and use technology to provide a learning environment that
is specifically tailored to students learning needs. The integrated approach to learning, in effect, would
benefit all types of students because they will have the opportunity to interact with various forms of
content, such as video, audio, presentations, thereby, and their ability to personalize learning [38][39].
(4) The role of teachers will need to be redefined: With information readily accessible just a click
away, the role of the 'knowledge-giver' teacher will slowly change to that of the 'facilitators in the
growth of learners and help them become lifelong learners.
(5) Technology should be used effectively to reduce the time spent by teachers on activities such
as paper-setting, assessment, and grading: This will allow teachers to concentrate fully on teaching
and developing courses.
(6) Interactivity and participation in the physical classroom would have to be incorporated into
the online learning systems to keep students engaged: Physical classrooms provide a high degree of
contact with teachers and students. Alternately, educators would have to put many developments into
their e-learning models and platforms to add the dimension of interactivity and collaboration [9] [10].
(7) The concepts of social distancing will have to be incorporated: If colleges, coaching centers, and
other educational institutions open up after COVID-19 challenges, new regulations on social distancing
will inevitably change the current models of classroom education. Schools may go working in shifts,
classrooms will obey strict sanitization procedures, and social barriers will become the rule for all
activities.
It should also be noted that, in the context of social distance, self-isolation, and online studies in the
current quarantine era, it is only natural that students face unprecedented levels of anxiety. It may not
be easy for them to hang out with their friends, peers, and classmates as they used to, and not be able to
spend their energy on sports. All educators should take responsibility for equipping them with
appropriate coping mechanisms and help each other to build and strengthen their relationships with
supportive adults, including their teachers [11] [12].
8. CONCLUSION:
The COVID-19 has hit the comfort levels of everybody in the world, including the schools and colleges,
which usually have a place of real-life of growing children and youths, physical
contact/communication, have been stooped. Millions of students around the world continue to study at
home using online education technology. It remains a big question on how educators and other
stakeholders of the sector, as a whole, can cope with the current online learning-at-home model as a
true and acceptable learning model. In India, technical approaches to this problem seem currently
limited to leading urban-centric institutes. However, if the lockdown continues, there is a real and
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urgent need to modernize the technologies that can help Indians learn remotely in the world. So mainly
one should understand that predictions may not be a solution every time but one should be ready for
everything to accept and to make changes by adopting technology and continuing the education system
for the progress in society.
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