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Abstract 

Education is a key factor to societal development of any nation while Information and 

communication technology (ICT) is a prominent tool of the digital age which has 

recorded great influence on how people do things. ICT affords users the opportunity to 

create new concepts, store and disseminate ideas in a faster way across the globe. It 

has proven effective in enhancing human operations and activities in the various 

sectors including education. If properly integrated, it has great potentials that could be 

harnessed towards achieving the new educational goals. This paper therefore discusses 

ICTs useful for teaching and learning, the policies and objectives of ICT in Nigeria, the 

emergence of the Education 2030 goals, as well as the ICT innovations which could be 

deployed towards achieving Education 2030 in tandem with the Sustainable 

Development Goals. The paper also attempted to x-ray some challenges that could 

militate against the use of ICT in Nigeria and presents the way forward.    

Keywords: Information and Communication Technology, Education 2030, Innovations 

in education, Universal Basic Education, Sustainable Development Goals 

Introduction 

The role of education in societal development cannot be over-emphasised, and 

the keen concern for its positive effect has over the years necessitated considerable 

global agenda. One of such agenda is the Education 2030 which is set to be achieved by 

all nations of the world with the ultimate goal of ensuring education for all. In this 

regard, Nigeria, like many other countries around the world, has over the decades 

sought to improve its education system by introducing reforms and making plans based 

on the education needs of the country, hence the development of Universal Basic 
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Education (UBE). The broad aim of this basic education development is to provide a 

solid foundation for life-long learning through the inculcation of appropriate learning-

to-learn, self-awareness, citizenship and life skills (Muhammad & Yunusa, 2019). The 

drive towards the achievement of the goal should seek to embrace the use of technology 

for the possible changes it could successfully midwife in the field of education.  

Actually, the use of technology has pervaded the fields of education in recent years, 

owing to its immense benefits to educational development. The role of technology in 

teaching and learning is rapidly becoming one of the most important and widely 

discussed issues in contemporary education policy (Techloner, 2020). According to 

U.S. Department of Education (2017), technology can be a powerful tool for 

transforming learning. It can help affirm and advance relationships between educators 

and students, reinvent our approaches to learning and collaboration, shrink long-

standing equity and accessibility gaps, and adapt learning experiences to meet the needs 

of all learners. Indeed, experts in the field of education and technology assert that, 

when properly used, technology has potentials of facilitating teaching and learning 

apart from improving and expanding workforce opportunities. Thus, use of technology 

in education has been of advantage to overcoming challenges experienced in the 

traditional mode of instruction (Morakinyo, 2013; Adedoja & Olasunkanmi, 2015; 

Olasunkanmi, 2017).  

Though ICT tools expand in number and variety by the day, several authors have 

provided some classifications for ease of understanding and applications. For instance, 

Haddad (as cited in Adeosun, 2010) classified ICT in education into three categories: 

instruments (TV, DVD, computer), instructional (video and multimedia modules) and 

dissemination (TV broadcast, CD or Web), but emphasized that the choice of 

technology and the way it is used is partially determined by what is expected in terms 

of education, learning and teaching objectives. Some have also classified them with 

respect to cost, size and scope of their reach by geographical location of target 

audience.  

The classification of media based on what human sense their content or media 

element appeal to include Audio media, Visual media, Audio-visual media and 

multimedia. In Olasunkanmi (2017), the audio media are those instructional media or 

devices that appeal to the auditory sense. This group of consist of radio sets; audio 

recording machines such as audiotapes, audio compact disc recording/playing 

machines, and telephones. The visual media encompasses all instructional media or 

gadgets that appeal to the sense of seeing (sight) only. This category include graphics 

materials like posters, charts, sketches, illustrations, photographs, diagrams, pictures, 

cartoons, film slides, filmstrips and transparencies and their respective projection 

machines. The projectors in this category include the overhead projectors, slide 

projectors, opaque projectors suitable for accessing the content of still pictures on films 

and other materials. 
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The audio-visual media are those material resources which are capable of 

providing learners with a combination of sound and pictures simultaneously. This 

category includes instructional materials the television, videotape recorders/players, the 

old filmstrip/slides synchronized with sound. This group possess the tendency to hold 

learners attention for a longer period of time than the previous groups depending on 

how it employed. However, the multimedia naturally does it most provided they are 

properly handled to produce that effect. The multimedia could be a combination of 

audio media element with the moving or still visuals and sometimes touch effect that 

makes interactive for learners and teachers. As previously mentioned, some are 

classified with respect to their characteristic dimension of disseminating information to 

audience who are distributed over wide geographical locations. They are referred to as 

telecommunication/broadcast or mass media and they include the radio, the television, 

and the newspapers, and of course the evolving digital age social media on different 

internet based online platforms.  

In addition, instructional media resources are grouped into print media and 

electronic media. The print media include materials like the newspaper, posters, 

magazines, books, journals, and paper cartoons, while the electronic media include the 

radio, television, tape recorders and the projected media. The projected media are the 

category of instructional resources whose content can be accessed by displaying them 

on a screen or suitably coloured wall with the instrumentality of corresponding 

projectors. For instance, the overhead projector is the only suitable projection machine 

for information stored on a transparency. Other projection machines include slide 

projectors, filmstrip projectors, episcope or opaque projector, and the multimedia 

projector. The latter is primarily designed for projecting information on computers, 

digital cameras and similar electronic gadgets. 

Moreover, the use of these information and communication technologies in 

education should be guided predominantly by users’ preconceived behavioural 

objectives. These should be adequately considered in selecting and utilising various 

ICT tools for teaching and learning otherwise an unguarded integration would defeat 

the intended learning outcomes. Other factors that educators must consider for 

successful technology integration include age of learners, their learning styles, cost of 

procurement, teachers’ competence and availability of technical support.  

In the past few decades, there have been developments in the Nigerian education 

sector which indicate some level of ICT application in Nigerian schools. The Federal 

Government of Nigeria, in its National Policy on Education (Federal Government of 

Nigeria, 2013) recognizes the prominent role of educational technology in the modern 

world, and has integrated ICTs into education. There is a need for educators to identify 

and appreciate the role of ICT in the strive for meaningful achievement of Education 

for All projects. Thus, this paper seeks to explore the dimensions, policies, objectives 

and the role of ICT towards the achievement of education 2030 goals. 
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Information Communication Technology (ICT) 

Basically, technology is the application of science knowledge to solve problems 

using available tools, materials and systems to allow for competitiveness. It refers to a 

set of methods, procedures, tools and equipment by which a product is made or services 

are offered. The products or services are targeted at getting things done easily, without 

any waste of time with remarkable progress and achievement of objectives set for the 

purpose. The application of technology to enhance effective communication of 

information has in recent times metamorphosed to what is referred to as Information 

and Communication Technology (ICT). UNESCO (cited by Ogunji, 2013) describes 

ICT as forms of technology that are used to transmit, store, create, share or exchange 

information. This broad definition of ICT includes such technologies as: radio, 

television, video, DVD, telephone (both fixed line and mobile phones), satellite 

systems, computer and network hardware and software, as well as the equipment and 

services associated with these technologies, such as video as well as the equipment and 

services associated with these technologies, such as video conferencing and electronic 

mail. 

Again, Information and Communication Technology refers to those technologies 

which are capable of enhancing the capturing, recording, storing, processing, retrieving, 

transferring, sharing and receiving information. Some authors consider ICT as a part of 

the learning and teaching process: one as a "tool" and the other as a "medium" and the 

third element as "goal". ICTs are enabling technologies which include both hardware 

and software necessary for delivering of voice/audio data (high speed and low speed), 

videos text and internet service from one point and associated equipment that are 

connected via internet protocol (IP) and non-IP network (Aluko, 2011). The systematic 

arrangement and networking information technology and telecommunication 

equipment has brought about the possibility of globalisation in the present dispensation. 

In this regard, the whole world has been turned into a global village through the 

instrumentality of the vast growing computer mediated communication technologies. 

Thus, information is shared as quickly as possible and thereby making collaborations 

possible among various professionals across the globe. The field of education is not an 

exception, and researchers in education whose passion is directed towards 

transformation of the traditional models of teaching through adequate integration of 

appropriate ICT tools have consistently suggested it should be practiced with guiding 

policies (Rana & Rana, 2020, Olasunkanmi, 2020). Consequently, governments of 

many nations have drawn up policies purposefully to guide the adoption and utilisation 

of ICT for various operations and needs.  

ICT Policies in Nigeria 

In response to the need for a policy that would guide the integration of ICT in the 

country, Nigeria started implementing its ICT policy in April 2001 after the Federal 
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Executive Council approved it by establishing the National Information Technology 

Development Agency (NITDA), the implementing body (Damkor, Irinyang & Haruna, 

2015). The policy empowers NITDA to enter into strategic alliances and joint ventures 

and to collaborate with the private sector to realise the specifics of the country’s vision 

of, “making Nigeria an IT capable country in Africa and a key player in the information 

society by the year 2005 through using IT as an engine for sustainable development and 

global competitiveness. This was a beautiful intention though but it seems yet to be 

fully realised in spite of government efforts (Ogunji, 2013).  

  

Objectives of Nigeria’s ICT policy 

As iterated by Ogunji (2013), the objectives of Nigeria’s ICT policy are: 

i. To ensure that ICT resources are readily available to promote efficient national 

development  

ii. To guarantee that the country benefits maximally and contributes meaningfully, 

by providing the global solutions to the challenges of the Information Age  

iii. To empower Nigerians to participate in software and ICT development  

iv. To encourage local production and manufacture of ICT components in a 

competitive manner  

v. To establish and develop ICT infrastructure and maximise its use nationwide  

vi. To empower the youth with ICT skills and prepare them for global 

competitiveness  

vii. To integrate ICT into the mainstream of education and training  

viii. To create ICT awareness and ensure universal access in promoting ICT 

diffusion in all sectors of national life  

ix. To create an enabling environment and facilitate private sector (national and 

multinational) investment in the ICT sector  

x. To encourage government and private sector joint venture collaboration  

xi. To develop human capital with emphasis on creating and supporting a 

knowledge-based society  

xii. To build a mass pool of ICT literate manpower using the NYSC, NDE, and 

other platforms as a train-the-trainer scheme for capacity-building 

 

However, when the policy seemed due for a review due to changes and advances in 

ICT globally, the government setup and launched the Nigerian National ICT For 

Development (ICT4D) Strategic Action Plan committee on May 18, 2010. The strategic 

action plan was designed to provide concrete implementation strategies for a period of 

5 years (Awe, 2013). Consequently, Oyesanya (2018) in a review of the ICT 

Development Memorandum submitted by ICT-G22 to National Political Reform 

Conference (NPRC) argued that ‘What Nigeria needs is an ICT Development Policy 

that will ignite the pace of ICT diffusion.  Nigeria needs not to be striving for “Global 
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Competitiveness”   when it does not have the know-how to be competitive in Africa’. 

Yet, there is need to consider how technology integration could be instrumental to the 

attainment of the Education 2030 goal. 

Education 2030 goals 

The Education 2030 Framework for Action was adopted by 184 UNESCO Member 

States on 4 November 2015 in Paris. It is the result of a collective effort involving in-

depth, wide-ranging consultations driven and owned by countries, and facilitated by 

UNESCO as well as other partners. The development of the Framework was guided by 

the Education for All (EFA) Steering Committee convened by UNESCO, and finalized 

through the Drafting Group for the Education 2030 Framework for Action (Education 

2030: Incheon Declaration for Action, 2015).  

The framework is meant to: 

i. Ensure that all girls and boys complete free, equitable and quality primary and 

secondary education leading to relevant and effective learning outcomes 

ii. Ensure that all girls and boys have access to quality early childhood 

development, care and pre-primary education so that they are ready for primary 

education 

iii. Ensure equal access for all women and men to affordable and quality technical 

vocational and tertiary education, including university 

iv. Increase number of youths and adults who have relevant skills, including 

technical and vocational skills for employment, decent jobs and 

entrepreneurship 

v. Eliminate gender disparities in education and ensure access to all levels of 

education and vocational training for the vulnerable, including persons with 

disabilities, indigenous people and children in vulnerable situations 

vi. Ensure that all youths and a substantial proportion of adults, both men and 

women, achieve literacy and numeracy 

vii. Ensure that all learners acquire the knowledge and skills needed to promote 

sustainable development 

viii. Build and upgrade education facilities that are child, disability and gender 

sensitive and provide safe, non-violent, inclusive and effective learning 

environment for all 

ix. Expand globally the number of scholarship available 

x. Substantially increase the supply of qualified teachers  

ICT and achieving the Education 2030 goals 

In the recent times, information and communication technology is embraced as a 

tool for advancement in virtually every profession in all climes across the globe. ICT is 

changing every aspect of human life, trade, manufacturing, communications service, 
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culture, entertainment, education, research, defence and global security (Abdullahi, 

2013). The use of information and communication technology in schools is being taken 

seriously by governments and educational systems around the world. The advancement 

in the drive to adopt ICT for pedagogical practices requires some level systematic 

approach to meaningful and fruitful learning outcomes. ICT is seen as key tools in 

acquiring, processing and disseminating knowledge (Shah, Khan, & Reynolds, 2020). 

The ICT’s characteristics of being able to reach students and deliver the learning 

content from anywhere, at any time and on the go is uniquely making it of high 

relevance at the time of the COVID-19 pandemic lockdown and, or other similar 

situations which might require emergency remote learning (Olasunkanmi, 2020). 

Interestingly, for about two decades, researchers have reported the impact of ICT 

on education. For example, Yusuf (2005) noted that ICT has impacted on the quality 

and quantity of teaching, learning and research in traditional and distance education 

institutions through provision of dynamic, interactive and engaging content and 

providing real opportunities for individualized instruction. It has the potential to 

accelerate, enrich and deepen skills, motivate and engage students in learning; help to 

relate school experiences to work practices, contribute to radical changes in the schools 

and provide opportunities for connection between the school and the real world (Davis 

& Tearle and Lemke & Coughlin in Agbetuyi and Oluwatayo (2012); Adedoja & 

Olasunkanmi, 2017). 

In addition, some other researchers within the period have attested to the fact that 

the use of ICT is making major differences in the students’ learning and teaching 

approaches. This has made many a school to invest in procuring and making available 

ICT infrastructures for students’ use. This is most pronounced in the privately owned 

schools in Nigeria. The experience is vivid from the elementary school to higher 

education levels. This made it possible for those schools to respond, without much ado, 

to the challenges posed by COVID-19 pandemic lockdown at both its first and latter 

waves. Whereas, the publicly owned institutions, especially the first generation federal 

universities are still struggling with how to wriggle themselves out of the predicament.   

Recently, it is becoming more popular that ICT possesses great potentials to transform 

learning environments. As a tool for facilitating learning, it makes learning real and 

immediate, thereby enhancing the quality of education. ICT has a way motivating the 

learners to become deeply involved in learning activities which promote collaborations 

and engagement. Indeed, learners are afforded the privilege of interacting with 

colleagues and experts across the globe. Institutions have actually leveraged on the use 

of various online video meeting applications including Zoom, Google Meet, Skype, 

WhatsApp, and so on, to engage their students for teaching and learning activities. 

Some other schools have used a combined of two or more of them with online LMS 

platforms like Blackboard, Edmodo, Schoology, Google Classroom to reach their 

students and interact with them.  
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Interestingly, some schools have advanced their use of ICT and proctored them 

with suitable software to prevent malpractices during online continuous assessments 

and examinations. Beyond every iota of doubt, the integration of ICT has evidently 

produced positive effects on learning outcomes including academic achievement, 

attitude to various content subject areas and relevant skills’ acquisition. Truly, more 

impact of ICT is being experienced till date, in the current digital dispensation. 

However, this is not without some challenges or problems.  

Challenges of ICT and Education 2030 in Nigeria 

The integration of ICT resources cannot be so smooth without satisfying a number of 

factors which are capable of rendering efforts futile. The factors include, but are not 

limited to, lack of qualified manpower, dearth of functional and suitable computers, 

lack of regular electricity supply, cost of procuring or securing tools and equipment, 

lack of relevant software, and lack of internet and software. These are considered 

below, though in any particular order. Mungai (2011) has identified some of the 

challenges to include those discussed below.   

First, the demand for ICT learning has been tremendous and the number of 

teachers who are trained to teach ICT cannot meet the demand. There are more students 

willing to be taught computing skills than there are teachers to transfer the skills. In 

Nigeria also, most secondary school teachers lack the skills to fully utilize technology 

in curriculum implementation hence the traditional chalk and duster approach still 

dominates in secondary school pedagogy. Second, a closely related factor is the non-

availability of, or inadequate provision of computer systems. Computers are still very 

expensive despite spirited efforts made by government agencies, NGO, corporate 

organizations and individuals to donate computers to as many schools as possible. 

There seems to still remain a big percentage of the schools unable to purchase 

computers for use by their pupils.  

Third, many schools are still unconnected to electricity. Nigeria being a 

developing country, the government has not been able to connect all parts of the 

country to the national electricity grid. Consequently, those schools that fall under such 

areas are left handicapped and may not be able to offer computer studies. Fourth, the 

price of computer hardware and software continues to drop in most developed 

countries, but in developing countries, such as Nigeria, the cost of computers is several 

times more expensive. While a personal computer may cost less than a month’s wages 

in the United State, the average Nigerian worker, a teacher for example, may require 

more than two years’ income to buy one.  

Five, lack of relevant software to particular operations or teaching and learning 

computer-based activities. There is no doubt that the ultimate power of technology is 

the content and the communication. Though, software developers and publishers in the 

developed countries have been trying for long to develop software and multimedia that 
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have universal application, due to the differences in education standards and 

requirements, these products do not integrate into curriculum across countries. This 

implies the need to ensure that software that are locally relevant and user friendly are 

developed for teachers and students. Six, lack of Internet or Slow Connectivity. It is 

obvious, through personal visits to schools purposely for the supervision of education 

students on professional practice and other occasions that most schools are not able to 

connect to the World Wide Web. This, again, is blamed for the high costs involved in 

ensuring constant and reliable connectivity.  

In line with the aforementioned significant problems which prevent both teachers and 

students from achieving the full advantage offered by ICT applications, Cradler in 

Nwigbo & Madhu (2016) identified seven requirements for effective use of ICT in 

education to include:  

i. Suiting technology to education goals and standards.  

ii. Having a vision for the use of technology to support curriculum.  

iii. Providing for both in-service and pre-service training.  

iv. Ensuring access to appropriate technology  

v. Providing for administrative support for technology use  

vi. Providing time for teachers to plan and learn how to integrate technology  

vii. Providing for on-going technical support for technology use in general, these 

requirements fall into three areas of impact:  

viii. Providing the infrastructure of hardware and software,  

ix. Providing curriculum and technical support for teachers,  

x. School organization, design, policies and practices, schooling, and management 

support.  

 

Conclusion 

In conclusion, this paper discussed the relevance of Information and Communication 

Technology to the achievement of educational goals. It considered the policies and 

objectives of ICT in Nigeria, the emergence of the Education 2030 goals, as well as the 

ICT innovations which could be deployed to achieving Education 2030 goals. It also 

attempted to x-ray various challenges that could militate against the use of ICT in 

Nigeria. The paper concludes that ICTs which are capable of enhancing equitable and 

quality education through facilitation of relevant and effective learning outcomes 

should be provided by the school and government. Teachers, who are actually the direct 

implementers of curriculum that purports sustainable development should endeavour to 

embrace opportunities provided by government and other stakeholders to acquire 

requisite knowledge and skills for effective use of ICTs for teaching and learning. The 

school leadership and government must also provide adequate monitoring to ensure 

commendable integration or adoption of available ICTs irrespective of gender and 
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physical abilities of the learners. This would cumulatively promote the type of 

sustainable development envisioned in the Education 2030 framework. 

 

The way forward  

This paper suggests the following in respect of the relevance of Information and 

communication technology to the achievement of the Education 2030 goals in Nigeria 

and other nations:  

i. Education managers and administrators (teachers inclusive) at various levels 

(primary, secondary and tertiary institutions) should be trained to use different 

technological tools to facilitate teaching and learning process. 

ii. Teachers should collaborate with one other to design and evaluate their course 

materials. 

iii. Planners, policy makers, officers, teachers and students should be equipped to 

use different learning platforms like Edmodo, Schoology, Webinar and so on to 

stay in touch with students all the time. 

iv. Teachers should employ flipping classrooms.  Students shall learn through 

reading or lecture videos at home, do projects and or discuss what they learned 

in the classroom. 

v. Teachers should be adequately equipped to use different presentational tools 

including power point, prelim and mind mapping. 

vi. Teachers should acquire adequate knowledge and skills to develop and use 

instructional games and gamification which can make boring subject fun and 

exciting 

vii. Teachers should be well-grounded in the use of Blended learning opportunities 

to incorporate both face-to-face and online learning.  

viii. Teachers should be trained to access and effectively use open educational 

resources. These are the teaching, learning and research resources that reside in 

the public domain and are freely available to anyone over the Web. 

ix. Teachers and students should be adequately equipped with requisite knowledge 

and skills for Learner-Generated Content technology-enhanced strategy which 

fosters development of locally relevant and globally acceptable content and 

artifacts, and promotes quality learning, problem-solving, creativity and 

entrepreneurial skills. 

x. Teachers and students should be adequately equipped with knowledge and skills 

of using Computer-Based Testing technology. 
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