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Abstract

Technology has been regarded as a potent tool globally with impacts in every sector of society, including the
educational sectors. It, however, has many challenges, especially in developing nations. This paper seeks to
examine the challenges and impacts of technological advancement in education in Nigeria. It draws critically
from empirical literature to examine the role of technology and the education system, especially in the
coronavirus pandemic. The study found that many African countries, including Nigeria, have not utilized
technology effectively in the education sector. Lack of internet accessibility and availability is a major bane in
the educational sector, depriving many children of access to quality education. It is recommended that the
government at all levels rise to the occasion by investing in ICT, thereby making it accessible to everyone at
an affordable rate.
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1. INTRODUCTION

Over the years, education has been a source of sustainable development in many countries in the world.
Unfortunately, even though it is a potent weapon for measuring a country's development, it has suffered
setbacks resulting in poor quality education (Fagbohun, George, Olonade, and Aderoju, 2018). Quality
Education is a significant prerequisite for developing every country's one of the United Nations' sustainable
development goals. According to the United Nations, every child is entitled to quality and accessible
education equipped with skills useful for their future development. For a child to enjoy quality education
regarding the United Nations Sustainable Development Goals, technology is necessary. Technology in
education has helped solve many problems, making life-learning processes enjoyable and exciting for every
child to learn (George, Fagbohun, Onwuman, Olonade, and Aderoju, 2018). The adoption of technology in
education comes with many advantages embedded in improving communication and research. However,
some challenges have affected easy access to learning, which has led to low participation in educational
activities.

As affirmed by the former South African president, Nelson Mandela, education remains the most potent
instrument needed to transform human society. Regarding the 17 United Nations Sustainable Development
Goals (SDGs), access to quality education is the fourth goal: to ensure an equitable and inclusive education
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and promote lifelong learning opportunities. The benefits of qualitative education are countless, including the
openings of job opportunities, developing a career path, increased wages, access to good health, and
maximum fulfilment in life (Fagbohun, George, Onwumah, Olonade, and Aderoju, 2018). With education
also comes economic empowerment. Amory (2012) noted that a positive and robust relationship exists
between the average number of years in school and a nation's GDP.

The idea that information and technology can change the educational landscape has opened up new
opportunities and attract global interest. New digital products and services are pilot, develop, and scale-up in
the educational sector by various development bodies, commercial software and hardware producers, and
educational institutions. Courtesy of ICT, access to high-quality educational content, including video
materials, textbooks, and remote instruction, is increased at a very affordable price compared to the pre-
COVID period. These technologies can maximally enhance students' motivation by making learning more
exciting and applicable. Furthermore, possibilities are created for personal engagement in educational
activities, help learners study based on their abilities, and help teachers (Kerr, 2005).

The COVID-19 pandemic has also aggravated the challenges of access to education globally, with more
than 1.5 billion students in 188 nations, representing more than 91 percent of the global population of
students forced out of school by April 2020 (UNESCO, 2020). The pandemic exposed many weaknesses in
many nations of the world, mostly African countries leading to inadequate or late response among the
education stakeholders regarding the accessibility of the internet for school children and learning materials.
Several school children in many African countries faced the COVID-19 pandemic consequence, including
limited access or lack of education, with many dropping further than their peers. As posited by Baporikar
(2016), schools' sense of normalcy and stability will also elude students affected by the closure of schools.

Schools' closures have affected many students and school-children who do not have access to education or
are highly prone to exclude inclusive and accessible education under different circumstances. These include
children with disabilities, students in rural or underdeveloped areas, asylum seekers, and refugees, including
the families that experienced job insecurity, losing their jobs in this crucial period, and a difficult situation
(Ezzeh, Okoh, and Nwankwo, 2020). Many school-children from low-income nations rely heavily on
government school feeding programs and critical information and health services. About 50 percent of the
global school-children, around 310 million, relied on school for daily food, with 48 million school-children in
Brazil, 100 million in India, and 9 million each in South Africa and Nigeria (Delmater, 2004).

UNESCO's recommendation emphasizes the need for nations to embrace no-tech, low-tech, and hi-tech
solutions to enable learning continuity. Although the online learning platform has gained much attention,
several governments owned schools are not equipped to embrace them and lack the technology to do online
teaching (Ezzeh et al., 2020). In China, it was observed that some students had to hike to search for signals
to participate in online classes on mountaintops (Dangwal and Gope, 2011).

However, educational guidelines targeted at learning online during the coronavirus pandemic have increased
existing inequalities (Okafor, 2020). School-children residing in deserted places in the world mostly
experience the challenges of poor internet connection at an unaffordable cost, perhaps for those who can
access the internet. Not only that, countries like India, Myanmar, and Bangladesh with restrictive policies on
internet activities have made access to online classes virtually impossible (Olivier, 2014).

Thus, the urgent shift to online classes also points out the need for data privacy considerations for children.
Observations in many countries have shown that Children's education data protection is far less than health
data. Most nations have rules guiding the disclosure and appropriate uses of individually recognizable health
data, including emergencies. Nevertheless, whereas there is a high level of sensitivity to school-children data
with the capacity to reveal their names, behaviors, home addresses, and other classified individual
information, which, when misused, can harm children and families, many nations, including Nigeria, lack data
privacy policy for the protection of children. The implication of this is that governments have to make efforts
to take care of those handling Educational Tech (ET) and make them accountable for handling these
children (Olivier, 2013).

Digital technology has provided platforms for learning opportunities for school-children worldwide, particularly
children in remote places. It has promoted the right level of participation towards online learning among
children and accesses a wide variety of informative and educational content, which was inaccessible to
earlier generations of children (Delmater, 2004). It against this backdrop that this paper seeks to examine the
advance in technology and how it has been effective utilized for children education in Nigeria, especially in
the wake of the coronavirus pandemic.
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CONCEPTUAL CLARIFICATIONS

Studies conducted by the Agence Universitaire de la Francophonie (AUF), UNESCO, the French
Development Agency (AFD), and Orange show that mobile learning and ICT promote many benefits. These
benefits include more value than the traditional teaching method, complimentary teacher training solution,
and access to low-cost teaching resources. The import of these is the vast possibility to reach those who
have been excluded from the educational system.

Technological advances, skills, and information spread rapidly and have shaped people's lives (Einar, 2006).
The internet is a form of Child-centered that encourages participation, creativity, self-technology, and
information advancement (Okafor, 2020). It also stands for interconnected networking. According to the
internet, the curriculum structure and learning methods are a global computer network that connects millions
of development, abilities, and learning styles of computers throughout the World (Juharis and Rasul, 2008);
and consider the needs of children above others. The internet can be interpreted as a large global actor in
the educational system (Ezzeh et al., 2020).

ICT IN EDUCATION IN SUB-SAHARAN AFRICA

Schooling is a significant aspect of human life. In determining the level of ICT in quality education, there are
limitations; an example is an inadequacy in data gathering in Sub-Saharan Africa. However, many countries
necessarily do not engage in systematic information gathering though few others are still coming up with
initiatives, despite the modern data survey carried out by these countries such as the Democratic Republic of
Congo, Benin, Angola, the Central African Republic, Somalia, and Djibouti. It was discovered that no data
survey or gathering was collected regarding ICT on education, which was present at the national level. The
existence of scientific data collection usually shows national priorities.

Nevertheless, countries in developing nations have challenges incorporating ICT, which is of everyday
necessity, unlike intentions vital, thereby including increment in enrollment rates, a decrease in the
population of children unable to attend school, and ensuring an adequate number of trained teachers. Also,
the introduction of ICT in education is rapidly growing in many countries due to improved government policy,
financial resources, basic amenities, and well-equipped teachers.

For instance, in the Gambia, mostly in tertiary institutions, facilities like computer laboratories were set up
with a fast internet connection by the Government of Taiwan in partnership with the Gambian government,
currently working for the university at large alongside the private-sector groups (Mangesi, 2007). Moreover,
as noted by Berisha-Shagiria (2015), few laboratories are connected to the internet at the Gambia Technical
Training Institute (GTTI). At the post-primary level, the Ministry of Education has provided computer
laboratories for all state schools. For instance, about 16 state secondary schools (out of 31) have been
equipped with networked computer facilities beneficial (Berisha-Shagqiria, 2015).

In Cape Verde, through the Education and Sports Ministry, adequate budgetary provisions were made for
financial assistance. As part of overall reform, the country has developed a strategic plan for ICT in
education. Cape Verde has ensured 4000 digital devices for students at an estimated cost of 280,000 Euros.
The Government of Cape Verde has taken responsibility for financing this effort and school connectivity but
is still liaising with the United Nations and World Bank financing for more equipment and technology in
schools (Tobor, 2018).

ICT IN NIGERIA AND THE COVID-19 PANDEMIC

The international system is not static but evolving. Moreover, technology is changing human activities
rapidly. These changes include the challenges that the human race is facing, making our educational system
fragile and weak, such as the current problem of the COVID-19 pandemic. For instance, the pandemic has
exposed the weakness in teaching and learning in Nigerian schools because the teaching paradigm's nature
fails (Onuora-Ogunu and Sopuluchukwu, 2020). In Nigeria, the country's current lockdown, coupled with the
COVID-19 pandemic, severely impacts science education. The advent of Coronavirus (COVID-19) in Nigeria
dealt a severe blow to its education in 2020. The pandemic's effect is alarming in the nation's educational
system (Sahu, 2020). The government shut down all schools in the nation and clamored for social
distancing to curtail the virus's spread. The COVID-19 pandemic period is a good example, such that when
the old patterned teaching paradigm could not work in schools. It was a period of enforcing social distancing
whereby students and teachers are not allowed to interact physically. Schools are closed down for many
months; thus, teaching and learning are disrupted (UNESCO, 2020). Teaching and learning in science
required interactions between students and the teachers, which may be physical (Akhtar, Hussain, Afzal &
Gilani, 2019). Therefore, students staying away from schools for an extended period may adversely impact
their academic performance. Therefore, the Nigerian government must be more committed to e-learning in

http://ijaedu.ocerintjournals.org 162



1JASOS- International E-Journal of Advances in Social Sciences, Vol. VI, Issue 19, April 2021

our primary schools and other higher education levels. Although e-learning is not new in the Nigerian
educational system, quality and effectiveness are critical. One of the learning frameworks that enables
students to connect with the teacher to learn outside the school context is the Google classroom. This can be
inculcated into the child education, especially in the wake of pandemic like the current Covid-19 bedeviling
the world. Secondly is the classification of e-learning as computer-based and internet-based (Arkorful &
Abaidoo, 2014).

This type depends on the user mode. The computer-based involves the use of ICT, while the internet-based
is purely online. The computer-based includes computer software and hardware (Algahtani, 2011); the
internet-based comprises Email, blog, and other references (Almosa in Arkorful & Abaidoo, 2014). Based on
the above, the classification can be done via the idea of online and blended learning. Blended learning has
several definitions depending on scholars' intellectual persuasion. Cleveland-Innes and Wilton (2018)
categorized blended learning into three blended interaction and presentation, blended block, and entirely
online. Some tools are peculiar to e-learning for effectiveness, depending on the types. According to Pande,
Wadhai, and Thakare (2016), Weblog, Social bookmarking, Wiki, RSS, Podcasting, Instant messaging, Text
chat, and internet forums are essential tools for any e-learning. The benefits of e-learning are enormous.
According to Pande, Wadhai, and Thakare (2016), some of the advantages include flexibility, efficiency in
knowledge and qualification enhancement, the motivation of students' interaction, cost-effectiveness, and
others. Despite the vital roles e-learning plays in tertiary education in many countries of the world: most
developing nations, including Nigeria, are yet to unlock the full potentials of it (Kyari, Adiuku-Brown, Abechi,
Pyochi & Adelakun, 2018). Online learning aims at shifting the educational environment's attention away
from the face-to-face classroom context for knowledge dissemination (Franklin & Nahari, 2018). E-learning in
some parts of the globe is not a recent development in promoting education; Nigeria schools are using it to
promote lifelong learning and distance education (Ajadi, Salawu & Adeoye, 2008). Several studies had been
documented on e-learning, how students receive instructions from teachers, and learn adequately at all
times, including the vacation period (Zare, Sarikhani, Salari & Mansouri, 2016; Franklin & Nahari, 2018; Aina
& Olanipekun, 2018). An exploration of different types of e-learning is possible as practiced in most
developed nations. The typical e-learning in most Nigerian universities is the distance learning program.
There are concerns about how the distance learning program could effectively teach online students by
exploiting ICT technologies and collaboration to enhance in-depth interactive engagement (Magen-Nagar &
Shonfeld, 2017). Some devices used for this distance learning program are televisions, CD-ROM, and Radio
(Kyari, Adiuku-Brown, Abechi & Adelakun, 2018) and mobile phones (Aina & Olanipekun, 2018). E-learning
is critical to higher education as it helps with the use of information and communication technologies in
various education processes to support and enhance learning (Pande, Wadhai & Thakare, 2016). Therefore,
to mitigate the impacts of the coronavirus pandemic on the learning of science education both primary and
higher education required the adoption of e-learning (George, Onwumah, Fagbohun, Adebayo, and Olonade,
2019), during the period of lockdown. However, due to the rule of social distancing, any e-learning that
requires physical contact during teaching and learning may not be effective. Given this, any of the blended
learning may not be the best for science education at this period of pandemic, except for the effective
utilization of the online platform, which will be beneficial to both children, teacher, and parent. Therefore,
doing an extensive literature search shows that the best e-learning suitable for teaching and learning at this
period could be the Google Classroom.

Google Application for Education helps teachers organize and create assignments quickly, provide efficient
feedback, and easily communicate with their learners (Shaharanee, Jamil & Rodzi, 2016). The application
has been used as e-learning (Henukh, Rosdianto & Oikawa, 2020). Research studies indicate that the
application helps students learn more electronically, and teachers spend more time with students than with
papers (Basher, 2017; Rabbi, Zakaria & Tonmoy, 2018). Google classroom is an emerging technology in
education since 2014, which had impacted teaching and learning in most developed and developing nations
(Shaharanee, Jamil & Rodzi, 2016; Basher, 2017; Rabbi, Zakaria & Tonmoy, 2018; Henukh, Rosdianto &
Oikawa, 2020). Previous studies show that google classrooms enhance ongoing learning because both the
teachers and the students can be cited in various geographical contexts (Mafa, 2018; Henukh & Rosdianto,
Oikawa, 2020). Previous studies have suggested that e-learning has challenges that could make them
unsuitable at this period of COVID-19. The inadequacy of Nigeria's weak and underdeveloped infrastructure
is a significant shortcoming (Trucano, 2014)). For Mohamedbhai (2014), inequalities could be one problem
of distance e-learning because of the differences between urban and rural students, between the rich and
the poor who cannot afford the internet's cost. For Ajadi, Salawu, and Adeoye (2008), bandwidth and
diversion of intention on the net are some of the problems associated with e-learning. Earlier studies show
that Google Classroom enhances learning because it can use it in different geographical locations (Mafa,
2018; Henukh & Rosdianto, Oikawa, 2020). Google Classroom, launched less than a decade ago, has been
one of the compelling ways technology impacts teaching and learning in the World (Azhar & Igbal, 2018).
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Given the above, it is apparent that one way to mitigate the impacts of the coronavirus pandemic on science
education may be to adopt an e-learning model to teach science in Nigeria higher institutions.

CHALLENGES OF ICT IN EDUCATIONAL INSTITUTIONS

Scholars like llaonisi and Osuawgwu (2010) have explained that there are factors hindering ICT use in an
educational setting in the country. Many of them include inadequate ICT facilities, limited funds allocated to
technology, high cost of ownership, and cost of the consumer and policy implications of the disparity by ICT
technology's capabilities and individual educational institutions' aims.

Poor ICT Infrastructure is a big problem in education. In many schools or colleges, society, and the
environment, access to connection universally is poor. Therefore, quite a level of progress has been made in
this regard. This, however, calls for an urgent need to destroy those barriers hindering the development of
tertiary institutions in Nigeria. Education that involves the use of the web or connection is heavily reliant on
more robust internet connectivity. This type of education, also known as web-based education, could be
done via online, mobile, or distance learning in many of these institutions. Unfortunately, this is possible if
there is adequate funding from the public and private sectors. It is therefore important for government to
increase funding into the education sector so as to maximize the opportunity that technology offers for an
inclusive educational attainment.

Human capital flight is the main problem obstructing the development of any country. It depletes every
resource's potential in a given territory in aspects like education, telecommunication and technology,
research, and development. This challenge has led to inadequacy and docility in many scientists and so-
called experts, making them irrelevant in the ICT sector. More so, the absence of a friendly and conducive
environment on encouraging the implementation of strategies by policy-makers would have encouraged
these scientists and government policies.

However, according to Insightful et al. (2003), some other challenges were drafted. These include:
¢ Unaffordable running internet costs by consumers
e Absence of awareness and motivation to attract potential users
o |dentification of information sources that meet the needs of users
o Low Quality of Service of the internet and telecommunication services
e Improper management of network congestion.
METHODOLOGY

This study adopts a qualitative design that involved the use of non-statistical methods. It also involves using
secondary data such as journals, online sources and websites, scholarly publications, books, and other
journals' empirical facts. This is due to the broad nature of this study and consideration of limited resources
not enough to embark on a survey study. It also examine child-education from the historical perspective for
proper understanding.

DISCUSSION OF FINDINGS

A significant problem of how ICT can promote and encourage the value of education, especially in African
countries, including Nigeria, has been a thing of concern. From many studies, education quality, especially in
Nigeria and other sub-Sahara countries, is very alarming and discouraging. However, the studies have
revealed various interests from diverse backgrounds seeking education through technological advancement
in the educational sector as an arising topic. (Mitra, 2003; Selinger, 2009; Isaac and Hollow, 2012).
Nevertheless, it has been observed that putting importance on the use of hardware in colleges is most likely
to cause no or little improvement in the standard of quality in education for children. Many arguments have
arisen concerning the use of technology in education in the broader community. For instance, there are
differences between interferences that enhance a good education that improves educational outcomes
(Hollow et al., 2012). Also, ICTs help in playing different roles in improving whether formal or informal
education. It was revealed that girl enrolment is achievable under the use of technology in education
because it gives easy access to greater participation among females in academic activities. Many vital
research plans are evolving, promoting education for vulnerable and non-inclusive children (Bomal Nkansah
2010, Larsson et al. 2010). Moreover, ICTs can promote indigenous languages through bespoke, easy-to-
use educational software for children (Azi, 2006).

Be that as it may, so much emphasis has been placed on the benefits of information and technology in
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schooling processes, which will be advantageous for all children. (Negroponte 2009) (Dangwal & Gope, 2011
(Wintz, 2009). Despite teaching, the study has shown that, if working with teachers, introducing technology is
vital in promoting sustainable development regarding quality education. Thus, tutors' significant challenges in
utilizing new technology are lack of time available, lack of appropriate course content, and technical
malfunction (Wan Zah Wan Ali 2009).

Hence, Nigeria is still committed to improving children's basic needs, such as good education, yet much work
is yet to be accomplished. In Africa's sub-Saharan region, it was estimated that 32 million children could not
attend a school or have access to education at the primary school level. At the post-primary school level,
estimates of about 26 million children are unable to go to school. Thus, a more excellent means of curbing
this is through information and technology in schools.

Nevertheless, the value placed on technology in education cannot be undermined in educational institutions,
which have been The impact of technology in educational institutions that have been examined for many
years by studies in education. It has proven that technology can assist in various educational processes
(Brown, 2012; Dermentzi et al. 2016; Hung and Yyen 2010), have a long-lasting effect on student
performances (Dyson et al. 2015), and help teachers toward professional advancement and development
(Manca and Raineri 2017; Donelan 2016). Therefore, integrating technology into the classroom has been
widely promoted globally (Cope & Ward, 2002). The development of information and communications
technology (ICT) and its schooling operation in Nigeria will assist students become more opened and
teaching methods more flexible, making students more reliant and determined, thereby equipping them with
responsibility skills and learning (Goode et al. 2007). Such prospects also allow teachers to promote active
learning so that learning is engaging and effective (Collis 1998), which makes them facilitators of the
educational processes (Wiki 2019; Huang et al. 2020 (Goode 2007). Moreover, with the upsurge in
technology, the child-centered approach is the central aspect of learning with flexibility because it empowers
both the students and teachers to communicate in an informative way to one other (Lundin, 1999).

CONCLUSION

Be that as it may, through the flow of information in education that technology has enabled, we see the
teacher's role moving to a lesser stressful activity in many classrooms. Students take more responsibility for
their learning using technology to gather necessary information.

Thus, technology is a powerful tool that can support and transform education in many ways. For instance, it
helps make teaching easier for teachers to create instructional materials to create new ways for people to
learn and be unified. With the use and reach of networks universally in the educational sector, it will be better
if instructional and educational technologies embrace the opportunity provided by technology to transform
education to make education enjoyable and accessible for every child in Nigeria and worldwide. The usage
of technology in online education creates an atmosphere where students can take responsibility for their
participation in learning and equipping them with necessary life skills for the future rather than just going
through schools' walls.

In conclusion, technological advancement in education is a major challenge in Nigeria and is an issue
perceived as an opportunity and, at the same time, vital. Many issues have been entangled by the use of
technology in education. Hence, the future of technology in education is also about reforming education by
establishing conducive and lasting learning. E-learning is a gateway to ensuring a knowledge-driven society
that will result in sustainable development. In the future, students will incorporate so much independence into
their learning process that mentoring will become fundamental to student success. The future of technology
in education is taking new dimensions and realities of life in the evolving world, giving students opportunities
to choose their learning way, combining theory and practice, always considering the market's current
demand.

RECOMMENDATIONS

Firstly, information and technology in education should be highly appreciated and encouraged by private
individuals and government agencies in the sub-region. By so doing, students will be motivated to feel free to
learn through e-learning.

Secondly, an enabling environment should be provided for every child to participate in the learning
processes. Not only for students but teaching processes should be carried out online also.

Then, in West- Africa, Nigeria is well known for its education capability, which is a suitable remark, but more
collaboration is needed to strengthen ties. Therefore, education breeds development in a country with good
education and more vital collaboration.
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