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ABSTRACT 
The unprecedented event of Coronavirus (COVID-19) pandemic has changed the 
world, and brought it into a new era that calls for adoption of online learning to 
ensure students outside the classroom, whether at home or even in the hospital 
can learn. The need for this connected life is to bridge the gap caused by the 
disruption of the school calendars while the current or possible future pandemic 
last. Information and Communication Technology (ICT) has become a driving 
force behind economic growth and a developmental tool as well. Learning in a 
technology-enhanced environment is more stimulating and engaging than in a 
traditional classroom environment. A required need nationally is a critical mass 
of new scientist, who must be trained to anticipate and respond to future 
pandemics and threats. This can only be achieved via tailored-made curriculum 
that must be frequently revised to meet the needs and challenges of the day. To 
help alleviate the threats and impact of future pandemics on the education sector, 
especially STEM education we advocate the development of a regular database of 
trained teachers on both traditional and new ICT media applications. This will 
build transferable skills to students and help prepare them for successful living. 
Additionally, the National Policy on ICT should be incorporated as a matter of 
urgency into the education curriculum at the secondary school levels. More so, 
the use of smart technology has the propensity of making education smarter, 
easier and accessible. Hence, subsidies and incentives should be offered by 
Federal Government of Nigeria to telecommunication/Internet Service Providers 
(ISPs) to regulate unit price of data and services to the educational sector for 
wider subscriptions and use by educators at various levels of community 
engagement. 
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INTRODUCTION 
There is no gain saying, that the world as previously known has changed, based on the current 
pandemic caused by new strain of coronavirus tagged COVID-19. The disease has succeeded in 
disrupting economic activities world-over, with nations grappling with active infections and 
containment of the disease. As a pandemic, COVID-19 has crossed geographical borders and 
regions of the globe. One major area of daily living that has been adversely affected is the 
educational sector. Parents, Educators and Students have had to comply with national containment 
protocol and clamp down on formal gatherings that have ultimately disrupted the current school 
calendar. This disruption has affected pupils and students disproportionally dependent on social 
factors such as; income status, availability of computers, internet access and others (Scavedra, 
2020). Furthermore, on a global level some countries of the world within this difficult period have 
fared better than others in the early adoption and integration of Information, Communication and 
Technology (ICT) media into their school curricula. Thus, with the clampdown on movements and 
formal gatherings such schools have transited easily to online/virtual platforms.  
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ICT media are fundamentally information tools that contain various applications and services 
which can produce, store, process, distribute and exchange information. They include, the wider 
reachable “traditional” forms, such as radio, television and telephone, and the “new” technologies 
of computers, satellite, wireless technology and the Internet (Meenakshi, 2013; Bhattacharjee & 
Deb, 2016).   
Both traditional and new technologies can be used as learning tools in school to create and build 
knowledge societies (UNESCO, 2005; Chisti et al., 2008; Hernandez et al., 2017). For instance, is 
the vast number of knowledge societies created through the access to the internet. Conferences and 
workshops can be conducted via the internet where people can log in and actively participate, 
therein making the world a seemingly smaller place, with people able to quickly cross countries and 
continents in mere hours rather than travel for days to reach event venues. The advent of the World 
Wide Web and Internet search engines, including the first version of Google which was released in 
1996, brought global data access to the masses (Gbadegeshin et al., 2018). Instead of physically 
searching through reams of accessible paper-based encyclopaedias to learn about other locations 
and cultures, we could easily look up information about almost anywhere in the world (Russel et 
al., 2002; Joshi et al., 2013) The internet is a necessary resource for learning in schools and it has 
been classified into three categories based on its veracity as: 1) a tool to develop training activities 
at schools in the form of a complementary activity, 2) a way to facilitate personal contact and 
therefore interaction among people, and 3) as a resource to widen access to content and services 
(Sangrà, 2001; Sangrà & González-Sanmamed, 2010). These three categories have varied 
advantages and disadvantages which are not particularly the objective of this paper (Mbah, 2010). 
Yet, its application and usage in the 21st century is undeniably advantageous within the Nigerian 
school system especially secondary schools. Aligning with new technologies and media will enlist 
our students within the global knowledge societies and increase their competitiveness amongst 
similar cohorts. In view of this, we argue for the total overhaul of the curricula of Science, 
Technology, Engineering and Mathematics (STEM) subjects/discipline with the sole objective of 
adopting and integrating new ICT media. Integrating new media into STEM subjects have the 
propensity for technological creativity and innovations essential for nation building. Additionally, 
new media may help improve enrolment for science subjects in secondary schools within the 
country, which currently is on a steep decline (Akanbi, 2003; Aina & Adedo, 2013).   
 
Past, Present, Future Pandemics: Drawing Parallels for STEM Pedagogy 
New media is increasingly employed in all aspects of social engagements and one major advantage 
is the ease of access to historical data, particularly in deepening understanding of the current 
pandemic. History is replete with pandemics that have affected human population over time and, 
nothing has killed more human beings than infectious disease (Walsh, 2020). Infectious diseases 
are caused by pathogens such as viruses, bacteria and parasites that require hosts such as humans to 
survive and replicate. These pathogens although microscopic in form are lethal weapons that can 
destroy more people than any military weaponry. Despite the advances made through scientific 
innovations, such as vaccines against these pathogens, still humans are vulnerable to their 
unforeseen invasion as noted by the current pandemic, COVID-19. Yet, humans must learn from 
the ongoing situation and past pandemics to forestall future disruption of social activities as 
witnessed by the current pandemic. In dealing with pandemics and other diseases, it’s scientists that 
are at the fore of knowledge generation and dissemination. For instance for COVID-19, scientists 
have succeeded in unravelling the sequence of the coronavirus genome, pass along information 
about its virulence, and are currently collaborating on possible therapies and vaccines. The 
consequence of COVID-19 is still ongoing and will be fully understood at its embers when nations 
take full stock of its devastation. However, from historical antecedents, it is clear that past 
pandemics had devastating consequences on all aspect of human development and could change the 
course of nations for a long period of time.  
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For instance is the Spanish flu (Radusin, 2012; Centre for Disease Control and Prevention, CDC, 
2018) which was considered as the most deadly of all pandemics claiming over 100 million people. 
Every generation in the past century were confronted by a pandemic (Table 1; Hsieh et al., 2006) 
and each of these experiences can teach us valuable lessons. Important timelines of past pandemics 
include the following:  

 
Table 1: Important Pandemics 

S/N Year (A.D) Type of Pandemic 
1 541-542 Plague of Justinian 
2 1346-1350 The Black Death 
3 1899-1923 Sixth Cholera 
4 1918-1920 Spanish flu (H1N1) 
5 1957-1958 Asian flu (H2N2) 
6 1968-1969 Hong Kong flu 
7 2009-2010 Swine flu (H1N1) 
8 2019 Coronavirus Disease 

(COVID-19) 
  

The 21st Century Nomenclature 
Information, Communication and Technology contains a wide suite of electronic media (Lawrence 
and Tar, 2018) and its benefits accords inter alia; improve quality in the classroom, and facilitate 
flexibility in learning experiences, anywhere and anytime suitable to particular individuals. Learner 
can choose what they want to learn, when and where to learn, which provides them greater 
independence (UNESCO, 2004). It also improves the delivery of subjects that need visuals. For 
instance in the teaching of marine fauna and flora, the availability of resources on-line brings the 
subject matter closer to the imagination of the students, who probably may not have the opportunity 
of a one-on one contact with these species in their lifetime. Additionally, ICT has become a driving 
force behind economic growth and a developmental tool as well. Learning in a technology-
enhanced environment is more stimulating and engaging than in a traditional classroom 
environment. An important feature of the use of current ICT is the connectivity of a broad spectrum 
community of students, who through virtual interactions are able to query principles, theories and 
practices of subjects of their choice within their culture. Thus, broadening the vistas of learning. It 
therefore goes without saying, that to have a competitive edge in any of the STEM subjects, 
educators and learners must be abreast with current ICT formats and seek for its adoption and 
integration in formal educational schemes (Pelgrum et al., 2007). Adoption and Integration of ICT 
in schools will require timely revision of the current school curriculum, which will demand 
dedicated resources and training of educators and students in ICT models that are prevalent in both 
developed and developing climes. Although, the road to ICT freedom and integration is perhaps 
daunting, it is however, achievable based on the willingness and commitment of the necessary 
authorities. The focus is to remain relevant and acceptable in the common wealth of nations, as 
failure to integrate ICT in educational sector is a price that must be avoided, for it will ultimately 
lead to the raising of students who are unprepared for life in the 21st century (BECTA ICT 
Research, 2003).     
 

National Sustainable Strategies; Anticipate and Respond 
A required need nationally is a critical mass of new scientist, who must be trained to anticipate and 
respond to future pandemics and threats. This can only be achieved via tailored-made curriculum 
that must be frequently revised to meet the needs and challenges of the day. A cursory look at the 
biology curriculum for senior secondary schools shows a non-compliance to current ICT 
dominance such as prevalent in developed countries. Subjects outlined therein are tailored towards 
traditional pedagogy of basic headings such as the “characteristics of living things”. Apparently, 
there is a dearth of electronic references or formats for constant and lifelong learning by students.  
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A paradigm shift in the curriculum will demand an adjustment in the mentality of both educators 
and learners. For instance the inclusion of electronic media in a revised biology curriculum will 
bring to view the essentiality of the interactions between plants and animal and will perhaps 
enhance the viability of more students’ enrolment for science subjects in secondary schools. More 
students in STEM subjects, will ultimately populate science and technology sectors and lead to 
improvement of our national development. It’s instructive to note that as part of strategies under the 
ICT and youth component of the National ICT policy, the Federal Government of Nigeria (FGN) 
planned to promote the incorporation of ICT within the education curriculum at all levels (National 
ICT Policy, 2012). However, the implementation of this policy is not very visible, especially at the 
secondary school level. Thus, to embrace the shift we propose, authorities must go beyond paying 
lip service to including as a matter of priority ICT media into schools curricula, monitoring and 
enforcing compliance of this laudable programme. Curriculum revision will not survive within the 
old mindset of chalk and board, there must be a concerted effort towards exposing pupils and 
students to relevant 21st century ICT media. For a successful adoption and integration of ICT media 
into school system, the following should guide policy makers 
 Subsidies and incentives should be offered by FGN to telecommunication/Internet Service 

Providers (ISPs) to regulate unit price of data and services to the educational sector. 
Additionally, the FGN could work with telecommunication/ISPs companies to apply zero-
rate policies that can facilitate download of learning material on a smartphone (Scavedra, 
2020), 

 Educators in line with national ICT policy should develop remote learning strategies using 
mixed media, i.e. a mix of traditional and new media. For instance the use of television and 
radios in villages and computers in communities where internet services are accessible. 
Furthermore educators can employ the use of podcasts, videos and other resources that 
require less data to reduce overhead costs, 

  Develop a consistent and sustainable database of training and retraining of teachers on ICT 
media uses this will help alleviate the threats and impact of future pandemics on the 
education sector, especially STEM education we advocate the development of a regular 
database of trained teachers on both traditional and new ICT media applications. This will 
build transferable skills to students and help prepare them for successful living, 

 As a matter of urgency, government should build, develop and maintain ICT centres within 
secondary schools at the community levels in line with the National Policy on ICT; these 
centres if properly manned can acts as a convening centre for schools within the same 
catchment area for online learning, 

 Schools should have backup online learning system if they can afford it; that will   make 
transition in period of school closures a relatively easy one for them to undertake (Reville, 
2020).  

 
CONCLUSION 
COVID-19 pandemic is primarily a health crisis; however its effects transcends different aspects of 
human social existence, which of course includes education. The dilemma of educators and policy-
makers reducing human contacts and saving lives as enshrined in the practice of “maintaining 
social distancing”, as mandated by the national government, translates to school closures. In 
dealing with this crises and future pandemics, the educational sector through relevant policy-
makers must develop a robust curricula, in-line with the realities of present-day technology. This 
will safeguard the learning ecosystem of youths, who should not be disenfranchised. Technology as 
witnessed elsewhere is quintessential to national development and demands that the youths, termed 
“leaders of tomorrow” be schooled early enough to enhance creativity and innovations needed for 
national development. 
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