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Abstract

Epidemics, pandemics, and other natural disasters have become a fundamental part of mankind. These
have had a variety of outcomes and have a tendency to rewrite history as well as communities' and
countries' lifestyles, cultures, customs, and traditions. In all of human history, the Covid-19 epidemic has
caused the greatest disruption of educational systems. The Coronavirus outbreak has caused chaos in the
academic calendar throughout the world. The majority of schools, from elementary to colleges, had to
close their doors, and pupils went home with their parents to self-quarantine. Due to school closures,
many institutions, universities, and schools stopped offering in-person instruction, endangering the long-
term viability of the educational system. This paper reviewed the impactful online teaching and learning
education in the post Covid-19 era for sustainable education in Nigeria. The concepts of Online Teaching
and Learning (OTL), sustainable education, the role of OTL in promoting sustainable education,
challenges and prospects of OTL were discussed. It was concluded that online teaching and learning is
imperative if the dream of achieving sustainable education especially during emergencies is to be
achieved. It suggested among others that intensive training programmes on ICT should be provided for
teachers, encourage teachers to view learning as a lifelong process against one-shot terminal learning,
encourage students to use different educational apps and the ministries of education, science and
technology, and communication and digital economy should take steps and install ICT and online learning
infrastructure in schools.

Keywords: Covid-19, Online Teaching and Learning, Information Communication and Technology,
Sustainable Education, Distance Learning

Introduction

The Covid-19 scourge has plagued and ruined the earth in several ways. It has slowed down the
economy, wreaked havoc on the health care system, decimated the hotel industry, disturbed socio-
political interaction, and is currently causing an unannounced departure from traditional classroom
settings in the educational sector. In response to mounting worries about the Covid-19 virus's growth
and the need to limit it, an increasing number of postsecondary institutions have stopped offering
traditional classroom instruction. (Ali, 2020). This is due to the fact that imposing lockdowns during
the coronavirus outbreak immediately retrained individuals to refrain from engaging in social activities.
The global education system has faced significant challenges as a result of this predicament. The

educational industry has never previously experienced such massive change on a global scale.
(UNESCO, 2020a).

Covid-19 posed serious consequences for students by depriving them of their fundamental rights to
education and exposing them to risk of child labour, early marriage, exploitation, and poor academic
abilities (Baytiyeh, 2018). As attested by UNESCO (2020a), more than 1.5 billion students globally
which represents 87% of the global student population, were deprived of education. More worrisome
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is the threat of extended closures which paved way for the need to rethink traditional teaching
(UNESCO, 2020b). Hence, digital learning is met with increasing attention as educational institutions
alternatively resorted to various digital modalities and strategies to provide digital learning. This is
connected with the benefits the practice is said to have on educational activities in the times when
pandemics could strike (Chang-Richards, Vergo & Seville, 2013). Prominent among these benefits is
giving students some element of control over time, place, and pace (Florida Virtual School, 2020). This
is courtesy of the fact that learning is no longer restricted to the school day or the school year, walls of
the classroom, pedagogy used by the teacher and to the pace of an entire classroom of students
respectively.

In Nigeria, major outbreaks of epidemics and pandemics have resulted in temporary paralysis of one
sector of the economy or the other in parts or entire country in recent times. As of May 23rd 2021,
the Covid-19 has affected about 166,000 people in Nigeria (TVC News, May 23rd 2021), while there
was a total shutdown of economic and social activities from April 2020 to about November 2020 when
gradual ease of lockdown began. Presently, people live in an atmosphere of fear as daily routines have
been completely or partially altered - social distancing, wearing of the face and nose masks, regular
hand washing, use of sanitizers, economic and social activities at half capacities among others. This
threatens sustainable development in not only the education sector but also social, economic and
political spheres.

Concept of Covid-19

In December 2019, the outbreak of the coronavirus disease christened Covid-19 was reported in
Wuhan, China. COVID-19 is a respiratory illness with a clinical spectrum of mild to moderate disease
(80%), severe disease (15%), and critical illness (5%) with an overall case fatality rate of 0.5 to 2.8% with
much higher rates (3.7 to 14.8%) in octogenarians (European Centre for Disease Prevention and
Control, 2020). It was declared a public health emergency of international concern by the World
Health Organization on 30 January and a pandemic on 11 March 2020 (Onah, Ezebuiro, Ekenta, Onah
& Okadi, 2021).

Effect of Covid-19 on the Education Sector

The closures and stay-at-home directives have had a significant negative impact on teaching and
learning. The Coronavirus outbreak has caused chaos in the academic calendar throughout the world.
The majority of schools, from elementary to colleges, were instructed to close, and kids returned home
with their parents to self-quarantine. (UNESCO, 2020a). Due to school closings, many colleges,
universities, and other educational institutions stopped offering in-person instruction. There were
significant interruptions to academic activity and the development of skills in skill training facilities as
well as the closure of government ministries, businesses, educational institutions, and other areas of the
economy. (Wikipedia, 2020).

Negative effects were brought on by the shutdown in the education sector. It restricts learning facilities,
escalates funding/debt concerns, raises dropout rates/loss of interest, limits educational possibilities,
eliminates jobs, requires lengthy study, disrupts learning, and places restrictions on research, among
other things, with the education sector being generally impacted. According to UNESCO (2020b),
school closures have significant negative social, educational, and economic effects on entire
communities, but they have a particularly negative impact on underprivileged individuals and their
families, the majority of whom are found in sub-Saharan Africa and other developing countries of the
world where there is a lack of the infrastructure facilities required to implement online learning and
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other forms of technology-enhanced learning. Unexpected school closings can have serious
consequences for children, teachers, parents, and society as large. Hallgarten (2020) enumerated the
effects of large scale outbreaks of disease pandemic on education to include: school closures, diversion
of resources and teachers, lack of at-home educational materials, reduction in the availability of
education services, restriction of movements, reduced financial resources, reduction in access to
education services, lack of reliable information on the progress of disease and school reopening, fear of
school return and emotional stress caused by the outbreak among others. This threatens sustainable
teaching and learning in most nations, thus questioning the sustainability of the education systems
globally (Onah, Ezebuiro, Ekenta, Onah & Okadi, 2021).

Concept of Sustainable Education

It appears that there is no unified understanding of what constitutes sustainable education. This is so
because what is viewed as sustainable in one situation could not be in another. Sustainable education is
often thought of as a change in educational emphasis that promotes and includes sustainability theory
and practice. In this sense, sustainable education is viewed as a transformational strategy that
recognizes, upholds, and achieves human potential in order to achieve long-term economic, social, and
environmental objectives. Thus, educational policy, thinking, content, and practice all have a strong
foundation in sustainable education. In order to achieve the desired objectives and produce sustainable
results, sustainable education requires that the fundamental elements of the educational system, such
as educational policy and practices, be long-lasting and quality-focused, improve the competencies and
motivations of teachers, teacher educators, students, administrators, and other stakeholders, and enrich
the socio-environmental ecosystem of the educational institutions. In defining sustainable education,
Claxton (2002) description of a resilient education system and resilient learner easily comes to mind.
For the education system to be sustainable, it should be capable of helping the individual learner to

develop certain learning skills or competencies alongside the formal curriculum. These competencies
he defined as the four 'Rs":

1. Resilience: being ready, willing and able to lock on to learning.

2. Resourcefulness: being ready, willing and able to learn in different ways.

3. Reflection: being ready, willing and able to become more strategic about learning.
4. Relationships: being ready, willing and able to learn alone and with others.

Resilient learners are more apt to take on learning challenges of which the product is unsure, to
continue with learning despite temporary confusion or dissatisfaction, and to recover from setbacks
and failures. Sustainable education is a transformative paradigm that values, sustain and realizes the
human potential concerning the need to attain and sustain social, economic and ecological wellbeing,
recognizing that they must be part of the same dynamic (Sterling, 2001).

A sustainable education is one that gives every learner the chance to gain the information, skills,
attitudes, and values required to sculpt a sustainable future. Adopting participatory teaching and
learning techniques that encourage and equip students to alter their behavior and assume control over
the learning process is essential for a sustainable education. Competencies like critical thinking,
speculating about the future, and working with others to make decisions are probably promoted by
this.
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The ability of a nation's educational system to provide seamless teaching and learning at all times and
in all circumstances will be conceived of as sustainable education in the context of the current Covid-
19 scenario. With such a system in place, teaching and learning will continue even in the event of
classroom disruptions, and contact between teachers and students as well as among students will
continue outside of the classroom. Therefore, the only way to achieve sustainable education in this
respect is to change pedagogy such that online learning components are incorporated into the national
curriculum. This will ensure long-term, unhindered teaching and learning, particularly at the secondary
and tertiary levels of the educational system, and prevent the impending employment gaps. It will also
safeguard and save students, faculty members, academic staff, communities, societies, and the country
as a whole from needless exposure to the risk of infection, not just from the Covid-19 pandemic but
from all circumstances that call for reducing face-to-face contact among the population.

Concept of Online Teaching-Learning

Online teaching and learning, often known as OTL, is a concept that is closely related to distance
learning and has gained popularity throughout time in both developed and developing nations. This
idea has been linked to distant learning and is sometimes referred to as online learning, open learning,
web-based learning, computer-mediated learning, and other terms. The capacity to utilize a computer
linked to a network, regardless of the terminology, provides the opportunity to study from anywhere,
at any time, at any speed, and through any method. This is a typical element of online teaching and
learning. Online teaching and learning is a strategy that uses internet technology to interact and
cooperate in a specific educational setting (Onah, Ezebuiro, Ekenta, Onah & Okadi, 2021).

Online learning, which may make the teaching-learning process more flexible, inventive, and student-
centered, refers to learning experiences that take place in synchronous or asynchronous contexts
utilizing a variety of internet-connected devices (such as mobile phones, computers, tablets, etc.). It is
a pedagogical strategy that makes sure that learning and teaching continue even when there is no face-
to-face interaction between teachers and students. The use of information and communication
technology (ICT) tools in the teaching and learning process facilitates this. Online learning is a sine
qua non for remote learning schools for all issues pertaining to teaching and learning. For regular
residential institutions, it can be utilized alongside a face-to-face learning mode as part of a blended
learning setup. In either case, online learning should be intentionally integrated into the overall
institutional curriculum and pedagogy.

Theoretical Framework

According to Shadish, Cook & Leviton (1991), the fundamental purpose of evaluation theory is to
specify feasible practices that evaluators can use to construct knowledge about the value of social
programs. This explanation of evaluation theory consists of five main components: practice, use,
knowledge, valuing, and social programming. The authors trace the evolution of evaluation theory
through a critical review of the writings of seven familiar names in the field of evaluation: Michael
Scriven, Donald Campbell, Carol Weiss, Joseph Wholey, Robert Stake, Lee Cronbach, and Peter Rossi.
Evaluation is the structured interpretation and giving of meaning to predict or actual impacts of
proposals or results. It looks at original objectives, and what is either predicted or what was
accomplished and how it was accomplished. So, evaluation can be formative that is taking place during
the development of a concept or proposal, project or organization, with the intention of improving
the value or effectiveness of the proposal, project, or organisation. It can also be summative, drawing

lessons from a completed action or project or an organisation at a later point in time or circumstance.
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Evaluation is inherently a theoretically informed approach with the following tenets: (1) A systematic,
rigorous, and meticulous application of scientific methods to assess the design, implementation,
improvement, or outcomes of a program. It is a resource-intensive process, frequently requiring
resources, expertise, labour, time channeled towards improving digital learning for quality education.
(2) The critical assessment, in as objective manner as far as possible, of the degree to which a service or
its component parts fulfils stated goals, the focus of this definition is on attaining objective knowledge,
and scientifically or quantitatively measuring predetermined and external concepts. (3) The main
purpose of evaluation can be to ascertain the level of preparedness of Nigerians in online teaching and
learning amidst Covid-19 pandemic towards attainment of quality education.

Major Online Tools for Sustainable Teaching and Learning

Some of the online platforms commonly in use include unified communication and collaboration
platforms such as Microsoft Teams, Google Classroom, Canvas and Blackboard, among others which
allow the teachers to create educational courses, training and skill development programmes (Petrie,
2020). Others include virtual class-room platforms like videoconferencing (Google Hangouts Meet,
Zoom, Slack, Cisco, and WebEx) and customizable cloud-based learning management platforms such
as Elias, Moodle, BigBlueButton and Skype among others. These modes allow for interaction and chat,
video conferencing, and file storage that keeps classes organized and easy to work. They usually support
the sharing of a variety of content like Word, PDF, Excel files, audio, videos and many more. These
also allow the tracking of student learning and assessment by using quizzes and the rubric-based
assessment of submitted assignments.

Advantages of Online Teaching and Learning

According to Onah, Ezebuiro, Ekenta, Onah & Okadi, (2021) teaching and learning through the online
modes have become an answer for the unparalleled global disruption caused by the Covid-19 pandemic
in countries with technology that support such modes. It specific advantages lie in the following:

1. Accessibility - Due to its extensive reach, online learning is very accessible. Both people who live
in rural areas and those who reside in distant locations can access it where there is network service.

ii. Affordability - OTL is seen as a significantly more affordable form of education due to decreased
costs associated with travel, lodging, and institution-based learning as a whole. There is less need
for fundamental educational infrastructure and other on-site learning tools.

iii. Flexibility - Another intriguing feature of online learning is flexibility; students may arrange or
manage their time to finish online courses. Online education allows for both time and place
flexibility.

iv. Promotes blended learning pedagogy - Blended learning and flipped classrooms are forms of
learning that combine in-person lectures with technology. By reinforcing one another, these
learning environments can help students learn more.

v. Promote life-long learning - Students can learn at anytime, anywhere, and gain new abilities that
will prepare them for lifelong learning. The true component necessary for improving the
sustainability of the education system and fostering graduates' employability is lifelong learning
as opposed to one-time/terminal learning. Knowledge obsolescence is slowed down via lifelong
learning.

vi. Promotes undisrupted learning in times of crisis and emergencies - When there is a need to
close schools and training facilities due to a catastrophe, online learning is the best option. Europe
and the majority of other western nations that were the hardest affected by the Covid-19 pandemic
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had less disruption to their academic calendars at the height of the outbreak because they already
had the infrastructure in place for online learning. In contrast to the emerging African nations that
had considerably fewer instances of the virus.

Challenges of Online Teaching and Learning

Online learning is wrought with enormous challenges and criticisms but according to Carey (2020),
education experts and policymakers should focus on how academic institutions will be able to deploy
online learning at the scale that is needed right now rather than on the potential of online teaching-
learning methods to provide quality education at this crucial time because online learning has emerged
as a winner in the midst of the Covid-19 crisis. Specific challenges include:

1. Weakness of online teaching and learning infrastructure - Most schools and families in Nigeria
lack the necessary infrastructure for online teaching and learning. Only a few private schools were
able to comply with the federal ministry of education's advice to adopt online learning during the
lockdown, whereas the vast majority of public institutions of learning were unable to do so due
to a lack of facilities and infrastructure for online teaching and learning. Even though some schools
tried to use platforms like email, WhatsApp, and zoom to offer instructions, the majority of
students could not afford to keep up since they lack the resources to access the materials, such as
a laptop/tablet or a good phone.

ii. Skills challenge - Teachers' little experience to online teaching techniques. The majority of
instructors frequently lack enough or relevant training, as well as knowledge and expertise with
digital technology. The most major barriers to the adoption of ICT-related pedagogy among
teacher educators, according to Ungar and Baruch (2016), are a lack of time and insufficient
knowledge and abilities. It might be difficult for teacher training institutes to provide ICT-rich
classes and give teachers enough feedback.

iii. Lack of parental guidance, especially for young learners - this is especially a challenge for

parents who are working.

iv. Reduced contact and interaction with teachers - When asynchronous OTL modalities are used,
there is less real-time interaction between teachers and students as a result of online teaching and
learning. As a result, it is challenging for teachers to track their students' progress. Sintema (2020)
claims that this has a negative impact on students' academic performance in both year-end and
internal exams. This is because students receive fewer one-on-one interactions with teachers and
don't seek their advice when they are having trouble understanding or learning something.

v. Poor Internet connectivity - Most rural communities are not connected to any communication
network, thus have no internet coverage. Even where there are internet facilities, the cost of the
data package is comparatively high against average income earners, and continuous access to the
internet is a costly business for the farming community. To compound this challenge is the fact
that there is no or less income for a huge population due to the closure of businesses and offices
during periods of lockdown.

Dhawan (2020) summarizes the difficulties in using online tools for effective teaching and learning,
such as learners' low capability and confidence levels, teachers' and students' ineffective time
management, distractions, frustration, anxiety, and confusion caused by parents and family members,
poor connections, and inability to seek immediate clarifications, especially with asynchronous tools,
lack of physical or personal attention, and unequal distribution of the workload.
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Strategies for Promoting Online Learning for Sustainable Teaching and Learning during and
Post-Covid 19 Pandemic

In Onah, Ezebuiro, Ekenta, Onah & Okadi (2021), the following strategies were identified:

1.

1.

11l

1v.

V1.

Re-profiling of the mindsets and attitudes of teachers - It would be necessary to re-profile
instructors and teacher education programs in order for online teaching and learning to be
introduced and used successfully in Nigeria. This will guarantee that instructors develop positive
mindsets, attitudes, and the capacity to embrace and use web-based educational techniques as
pedagogical innovations and make deliberate efforts to acquire necessary skills. A paradigm shift
and reorientation of instructors' perspectives on their responsibilities and positions in the
teaching-learning process are necessary. The instructor will need to change from their existing
profile to their desired profile in order to undergo such re-profiling.

Development of ICT infrastructure in institutions of learning - the success of online learning
depends largely on the level of development of ICT infrastructure not only in schools, colleges,
universities and other training institutions but also in rural and urban communities. Infrastructure
such as electricity, communication networks, internet facilities, and ICT centres need to be
adequately developed to facilitate teachers and students access to online resources.

Proper assessment of staff and students' readiness - It is important to accurately assess staff and
student readiness for online teaching and learning and then give any necessary support. Their
readiness for online learning as well as their degree of ICT proficiency must be appropriately
evaluated, and any necessary help must be given. While students with a progressive perspective
readily adapt to a new learning environment, students with a conservative attitude may find it
challenging to adapt and adjust. The ability and familiarity of both instructors and students with
information and communications technology (ICT) is a key factor in the adoption of appropriate
and pertinent pedagogy for online education.

Designing online tools to meet the personal characteristics and special needs of the learners
such as age groups and the physically challenged - According to Basilaia & Kvavadze (2020)
require several methods of online education. It will be possible to package online resources to fit
specific needs and talents once we have a better understanding of learners' unique requirements.
The student's academic preparation for online learning should be matched with the level of
difficulty, duration, and quality of the instructional materials.

Minimize technical difficulties and hitches - This can be done by prerecording video lectures,
testing the material, and always having a Plan B available to ensure that the teaching-learning
process is not hindered. Online classes have to be made engaging, interactive, and dynamic. A
combination of synchronous and asynchronous learning environments should be used so that
students may quickly transition between them and continue interacting with the contents even
when real-time engagement is interrupted. The creation of advanced contingency plans to deal
with technological issues like traffic congestion in the online educational platforms is crucial for
the success of large-scale online education.

Proper monitoring of students’ activities on online platforms - In order to keep their pupils
focused and awake, teachers should give them time limitations and reminders. Making the learning
experience as human as possible requires effort. To help kids readily adjust to this learning
environment, one should provide them individualized attention. You may talk to kids by using
social media and different discussion boards. For pupils to practice and develop their abilities, a
variety of online learning platforms should be used.
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Prospects of Online Learning in Promoting Sustainable Education

The sustainability of the educational system may be greatly improved by using online teaching and
learning, both in developed and developing nations. However, its possibilities improve as ICT
infrastructure and associated factors, such as the ICT literacy of teachers, students, parents, and other
education sector players, advance. It is likely that OTL will improve the caliber of knowledge and skills
graduates acquire because it can ensure seamless teaching and learning in classroom settings where face-
to-face interaction between teachers and students is practically impossible, as was the case during the
global suspension of economic and social activities during the Covid-19 outbreak.

OTL has the potential to increase graduates' employability by ensuring that knowledge and skills are
acquired using common methods and processes in the workplace, given the rapid changes in the
workplace brought on by the impact of globalization, increased internationalization, and the greening
of work processes. The conventional limitations or restrictions placed on the students by the four walls
of the classroom are also broken by the opportunity for students to engage with teachers, other
students, and resources from other areas of the world. Online learning has the potential to provide
participatory teaching and learning modes that motivate and empower learners to change their
behavior and take responsibility for the learning process, thus promoting competencies like critical
thinking, imagining future scenarios, and making decisions. Since sustainable education is that which
gives every learner the opportunity to acquire the knowledge, skills, attitudes, and values necessary to

shape a sustainable future, online learning has the potential to provide these modes. (Onah, Ezebuiro,
Ekenta, Onah, & Okadi, 2021).

Conclusion

Online education and learning are now a necessity due to the ongoing destruction caused by the Covid-
19 pandemic and the recent reappearance of a new virus strain thought to be more ferocious. It might
seem like wishful thinking to imagine that full-time face-to-face training will ever return. The challenge
for all educational institutions and professionals at all levels is to seize the chance offered by technology
and adopt online teaching and learning in order to instruct students anywhere in the globe at any time,
regardless of the degree of institutional lockdown or closure. Different possibilities for online
pedagogical techniques must be explored by institutions. Most teachers are accustomed to using the
conventional face-to-face lecture mode of instruction, so they can be tempted to reject any innovations.
There is, however, no choice but to adapt to the changing environment in the face of the current Covid-
19 difficulties. Stakeholders may be surprised by the long-term advantages for students, parents,
instructors, managers of schools, and the education industry as a whole.

Suggestions
From the review, the following suggestions are made:

1. Since teachers must be able to install and operate OTL tools, there is a need to train them in
fundamental ICT skills. Only then can students use them successfully. Teachers must learn not just
how to utilize new technologies, but also how to fully incorporate them into their curricula in order
to meet the changing demands of their students. They also need to learn how to prepare for,
organize, and promote online interactions. In order to maximize the use of technology tools, E-
learning tools, educational applications, and other online platforms, educators and students need
receive the appropriate training.
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i. To get students interested in online learning, teachers should encourage them to use various
educational applications and equip them with simple, practical, and entertaining study materials.
iii. Schools should have ICT and online learning infrastructure installed by the ministries of education,

science and technology, communication, and digital economy. Internet access should be available

in classrooms so that teachers can create and distribute online training materials.
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