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Abstract 

The paper defined the concept of Information and Communication Technology (ICT) as all 

devices that need manipulation and or application, which may include GSM, radio, television, 

computers and internet, among others. In an educational organization, the use of ICT has 

become a tool for saving time, manpower, fund and energy in learning process at all levels of 

education be it in a developed or developing country. It defined implementation as carrying out, 

execution, or practicing of a plan, a method, or any design, idea, model, specification; or the act 

of putting a plan into action or start to use something. It also defined integration as the act of 

bringing together smaller components into single system that functions as one while Junior 

Secondary School (JSS) refers to the second stage of Universal Basic Education (UBE) 

programme, which provides the child with diverse basic knowledge and skills for 

entrepreneurship and educational advancement. In addition, the paper identified some of the 

objectives of JSS education that includes among others, to develop patriotic young people who 

are equipped to contribute to social development in the performance of their civic 

responsibilities. Moreover, it highlighted that Basic Science and Technology consists of some 

sub-subjects that include Basic Science, Basic Technology, Information Technology, and 

Physical/Health Education. Similarly, it identified the significance of integrating of ICT, which 

among others, is to help students to be self-reliant in acquiring more knowledge without waiting 

for teachers to guide them by searching for what they need in relation to their lessons and other 

issues bordering on their subjects. On the other hand, the paper identified some of the 

instructional materials needed for the effective implementation of ICT as a sub-subject such as a 

Laptop per child, Tablets, Interactive White Boards or Smart Boards, E-readers, Flipped 

Classrooms and Manpower (all human resources needed like qualified teachers, engineer(s), 

cleaner(s), and security personnel). The paper further identified some of the challenges 

militating against the implementation of ICT in some schools that include inadequate provision 

of computers, and where available, they are not in good condition or are outdated.  In addition, 

in some schools, students are not given the opportunity to operate or work with the computers, 

while in other schools where the computers are available, they lack computer literate teachers to 

effectively teach the subject, especially the practical aspect of it. Furthermore, the paper made 

some suggestions that include provision of Computers of different kinds such as laptops, 

desktops, tablets and their accessories including internet service for the use of the students while 

the availability and adequacy of qualified teachers to implement the ICT subject should be 

ensured. Adequate and proper maintenance service of equipment such as the Computers, internet 

facility and other accessories including the alternative power supply system is also another 

proffered recommendation.    
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Introduction 

Information and Communication Technology (ICT) is now accepted and considered to be 

an important subject or course worldwide. It is now regarded as an innovation that supports the 

improvement of efficiency for many sectors world-wide. However, in an educational 

organization, the use of ICT has become a tool for saving time, manpower, fund and energy of 

learning process at all levels of any educational programme be it in a developed or developing 

country. The integration of ICT in schools help students involved in learning by receiving 

knowledge either inside or outside the classroom environment. The adaptation and usage of ICT 

helps not only the learner but also helps the teachers to continue making research in order to 

improve the knowledge of their subject(s) areas of specialization, learning new methods, 

strategies, skills and to read or write research papers.  

The integration of ICT as a subject has improved the interest of majority of students to 

study independently without waiting for a teacher to guide them in a classroom. In addition, its 

integration and adaptation by students has reduced the workload of teachers as well as helped 

both government and parents in terms of purchasing or providing instructional materials for 

students to ease teaching and learning. In addition, ICT has facilitated access to some expensive 

instructional materials such as machines, charts, etc, at a lesser or no cost, which could have been 

otherwise provided by the authorities concerned thereby easing explanation to students by 

teachers. The use of ICT is not only important to students‟ academic performance but also to the 

school administration in the area of recording and printing students and schools‟ activities such 

as admission exercise, examination scripts and results as well as other forms of important 

documentation required in an educational organization. According to Jurkowski (2018), ICT 

adoption is understood as a gradual switching over to automation of the educational process not 

only in administrative activities like students‟ admission, registration, and evaluation but also 

developing a customized learning management system (LMS) and transferring all the courses 

and the related data onto it.  

It is a well-known fact that despite the importance and benefits of integrating ICT as a 

subject at all levels of educational programme as well as its adaptation, yet there are a number of 

schools where ICT implementation is not properly carried out or accorded to students as it 

should be for better teaching and learning. This paper therefore, seek to examine the challenges 

associated with that. 

Implementation      

Implementation is the action that must follow any preliminary thinking in order for 

something to effectively happen. Teachers, being the chief implementers of any curriculum can 

therefore be considered as its heart-beat. To Ehrens (2019), implementation is the carrying out, 
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execution, or practice of a plan, a method, or any design, idea, model, specification, or the act of 

putting a plan into action or start to use something.  
 

Information and Communications Technology (ICT) 

Information and Communications Technology (ICT), is the infrastructure and 

components that enable modern computing. ICT comprises of all devices that need manipulation 

and or application, which may include GSM, radio, television, computers and internet among 

others. Pratt (2021), stated that there is no single universal definition of ICT, but the term is 

generally accepted to mean all devices, networking components, applications and systems that 

allow people and organizations to interact in the digital world. ICT is sometimes used 

synonymously with IT (Information Technology) although the former is generally used to 

represent a broader, more comprehensive list of all components related to computer and digital 

technologies than the later. She added that ICT commonly means more than its list of 

components as it also encompasses the application of all those various components. According to 

IGI Global (2021), Information and Communication Technologies refers to technology that 

provides access to information through telecommunications such as the internet, wireless 

networks, social media, cell phones and other communications mediums. 

Information and Communication Technology (ICT) as defined by Food and 

Agricultural Organization of the United Nations (2021), is a broader term for Information 

Technology (IT), which refers to all communication technologies, including the internet, 

wireless networks, cell phones, computers, software, middleware, video-conferencing, social 

networking, and other media applications and services enabling users to access, retrieve, store, 

transmit, and manipulate information in a digital form.  

ICT is also used to refer to the convergence of media technology such as audio-visual and 

telephone networks with computer networks, by means of a unified system of cabling (including 

signal distribution and management) or link system. However, there is no universally accepted 

definition of ICT considering that the concepts, methods and tools involved are steadily evolving 

on an almost daily basis. National US Higher Education ICT Initiative (2003) defined ICT as the 

ability to use technology, communication tools, and or networks appropriately to solve 

information problems in order to function in an information society.  

According to Sedtech Hublet Intl (2021), Information and Communication Technology 

is the combination of networks, hardware and software, as well as means of communication, 

collaboration and engagement that enable the processing, management, and exchange of data, 

information and knowledge between individuals and institutions for effective and efficient 

management. The United Nations Education, Scientific and Cultural Organization (UNESCO) 

(2002), defined ICT as the range of technologies that are applied to the process of collecting, 

storing, editing, retrieving and transfer of information in various forms. 
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Junior Secondary School  

Junior Secondary School (JSS) is the second stage of Universal Basic Education (UBE) 

programme while for those who started from pre-primary school level, it can be regarded as the 

third stage. JSS is free and compulsory to all children of school age, that is those between the 

ages of 15 and 16 while its duration is only three (3) years. On the other hand, public junior 

secondary school refers to all the JSS owned and being taken care of by Government. According 

to the National Policy on Education (2013), Junior Secondary Education is the education that a 

child receives immediately after primary education. Objectives of Junior Secondary education 

are to: 

a. provide the child with diverse basic knowledge and skills for entrepreneurship and 

educational advancement; 

b. develop patriotic young people equipped to contribute to social development and the 

performance of their civic responsibilities; 

c. inculcate values and raise morally upright individuals capable of independent thinking, 

and who appreciate the dignity of labour; and  

d. inspire national consciousness and harmonious co-existence irrespective of differences in 

endowment, religion, colour, ethnicity and socio-economic background. 

The Curriculum of Junior Secondary Education according to the NPE (2013), comprises of: 

1. English Studies 

2. One Nigerian Language 

3. Mathematics  

4. Basic Science and Technology 

a. Basic Science 

b. Basic Technology 

c. Information Technology 

d. Physical and Health Education 

5. Religious and National Values  

i. Christian Religious Studies 

ii.       Islamic Religious Studies 

iii.       Social Studies 

iv.       Civic Education 

v. Security Education 

6. Pre-Vocational Studies 

a. Home-Economic 

b. Agriculture 
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7. French Language 

8. Cultural and Creative Arts 

9. Business Studies 

10. Arabic (optional) 

Objectives of Teaching Basic Science and Technology 

Basic Science and technology education has to do with the study on how to use and 

operate not only the computers, but all the innovative machines made from technology such as 

hand-sets, projector, television, radio, receiver, internet and all sort of machines that teaches 

pupils/students applications programming, networking and internet development. According to 

Centre for Education in Science and Technology (2008), computer has provided an indescribable 

wealth of resources, information and knowledge. Since the introduction of internet, students are 

now able to access information on whatever subject they want and whatever they want. The 

resources available include journals, articles, e-books, practice tests and examinations, model 

answers and research findings. Research has also suggested that computer technology has helped 

students to improve their grades in other subjects, most notably science. Practically, students can 

now work much faster using a computer, which enables them to do more study in the same 

period.    

 

ICT into Basic Science and Technology 

Integration is the act of bringing together smaller components into single system that 

functions as one. Integration in education, according to Laura Seckington (2018), refers to 

exceptional students being partially taught in a mainstream classroom. Activities are adapted so 

the students can “fit in” with their mainstream peers while learning skills that may be better 

practiced in a room with more age-appropriate peers. To Shaundra Boyd (2021), integrated 

curriculum is described as one that connects different areas of study by cutting across subject-

matter lines and emphasizing unifying concepts. Integration focuses on making connections for 

students, allowing them to engage in relevant, meaningful activities that can be connected to real 

life. 

Significance of Integration of ICT in Junior Secondary Schools 

The importance of ICT integration at all levels of educational programme cannot be over 

emphasized as it contributes and helps not only in teaching and learning for both teachers and 

students but also to all organizations (both governmental and non-governmental) in terms of 

improving efficiency and effectiveness. ICT helps students to be self-reliant by getting more 

knowledge without waiting for teachers to take them through what they are looking for regarding 

their lessons and other issue related to their subjects. According to Rock, Eze1, and Ijeoma  

(2016), the integration of new innovative technology (computer/ICT) education at all levels 

hasten and enhances the educational development of any country.  
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The Federal Government of Nigeria joined other countries to embrace the integration of 

computer/ICT in its educational system so as to remain economically and educationally viable in 

the 21st century technology boom. The integration of ICT would enable students to use 

technology devices such as communication tools and networks effectively to add value to the 

knowledge received in classrooms and to solve problems in order to function well in an 

information society. It is also generally believed that any nation whose citizens are ICT literate 

would progress and prosper in terms of governance, industrial as well as social development and 

above all, education stride, which is an agent of development too. 

Olaleye (2010) as cited by Sedtech Hublet Intl (2021), stated that ICT is necessary in 

the areas of budgeting, collection and keeping of students‟ data, collection of staff data, 

recording of results and effective keeping of school records. The potentials of students who 

possess ICT skills will help them upgrade, accumulate and motivate them to be good scholars, 

researchers and self-reliant as well as create economic sustainability for tomorrow‟s workforce 

including strengthening teaching with a rapid change. The knowledge of computer education 

(ICT) has become prominent in educational programme and a „sine-qua-non‟ for any nation that 

desires to cope with the rapid scientific knowledge brought through Information Communication 

and Technology (ICT) changes. 

ICT Facilities Needed in a JSS 

For the effective implementation of computer studies as a subject, the provision of the 

under listed facilities is necessary:  

Laboratory: this refers to the room where all the materials/equipment (such as cables, internet 

dish, computer- both desktops and laptops, etc) and furniture are kept and arranged.  

Computers: this includes all types of computers needed for training (teaching and learning) such 

as desktop, laptop, CPU, key board, extension wires and the likes.  

Power Supply: this refers to electricity supply from the national grid, generator, or solar battery 

of any kind or any other source. UNESCO (2019), highlighted that in many countries, digital 

literacy is being built through the incorporation of information and communication technology 

(ICT) into schools. Some common educational applications of ICT include: 

i. One Laptop per child: Less expensive laptops have been designed for use in schools on 

a one-to-one basis with features like lower power consumption, a low-cost operating 

system, and special re-programming and mesh network functions. Despite efforts to 

reduce costs, however, providing one laptop per child may be too costly for some 

developing countries. 
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ii. Tablets: Tablets are small personal computers with a touch screen, allowing input 

without a keyboard or mouse. Inexpensive learning software (“apps”) can be downloaded 

onto tablets, making them a versatile tool for learning. The most effective apps develop 

higher order thinking skills and provide creative and individualized options for students 

to express their understandings. 

iii. Interactive White Boards or Smart Boards: Interactive white boards allow projected 

computer images to be displayed, manipulated, dragged, clicked, or copied. 

Simultaneously, handwritten notes can be taken on the board and saved for later use. 

Interactive white boards are associated with whole-class instruction rather than student-

centred activities. Students engagement is generally higher when ICT is available for 

students‟ use throughout the classroom. 

iv. E-Readers: E-readers are electronic devices that can hold hundreds of books in digital 

form, and they are increasingly utilized in the delivery of reading material. Students, both 

skilled and reluctant readers, have had positive responses to the use of e-readers for 

independent reading. Features of e-readers that can contribute to positive use include 

their portability and long battery life, response to text, and the ability to define unknown 

words. Additionally, many classic book titles are available for free in e-book form. 

v. Flipped Classrooms: The flipped classroom model, involving lecture and practice at 

home via computer-guided instruction and interactive learning activities in class, can 

allow for an expanded curriculum. There is little investigation on the student learning 

outcomes of flipped classrooms. Students‟ perceptions about flipped classrooms are 

mixed, but generally positive, as they prefer the cooperative learning activities in class 

over lecture. 

vi. Manpower: this refers to all human resources needed that includes the teachers 

(qualified), engineer(s), cleaner(s), and security personnel. 

Challenges Facing ICT Implementation in Junior Secondary Schools 

There is no gain saying the fact that for the effective implementation of any subject at all 

levels of education, all the necessary materials including personnel must be in place in order to 

ease teaching and learning. Moreover, in teaching and learning, the instructional materials used 

during implementation impacts more positively than the teacher as they make learning more 

effective and easier for the learners to understand resulting in imbibing permanent knowledge. 

The Federal Government of Nigeria as indicated in the NPE (2013), that in recognition of the 

prominent role of Information Technology (IT) in advancing knowledge and skills necessary for 

effective functioning in a knowledge driven world, Government shall provide adequate 

infrastructure and develop capacity for effective utilization of IT to enhance the delivery of Basic 

Education in the country. In addition, the NPE stated amongst others, that Government shall 

provide the following educational services for the Basic Education level:  
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a. School Libraries 

b. School Health Services 

c. Guidance and Counselling 

d. Educational Resource Centres 

e. Laboratories and Workshops 

In many public Junior Secondary Schools, however, one can easily observe that ICT 

lessons mostly take place in normal classes while practical lessons are not offered at all thereby 

denying the students the opportunity to see and participate in physically based activities. In some 

schools, the provision of the computers is not adequate and even where available, they are in 

most cases, not in good condition or are outdated. Similarly, in some schools, students are not 

given the opportunity to operate or work with the computers as they are kept in the laboratory or 

in the principal‟s office. In some schools, the computers may be available but are not sufficient 

or lack power supply to operate them and even where a generator is available, the school may not 

have the financial means to fuel it. In other schools also where the computers are available, they 

lack computer literate teachers to effectively teach the subject, especially the practical aspect of 

it. In addition, inadequate funding to maintain the computers and other related 

equipment/machine when spoilt or the need to update them as well as buy data for connectivity 

to the internet negatively affects the teaching of ICT.  

In accordance with the assertion of UNESCO (2019), that for effective teaching and 

learning of ICT, there is a need to provide each student with a computer, which however, is not 

possible in some States of Nigeria. A typical example is Kano State, where more than 80 to 100 

students were found in a single class of a public JSS with an enrolment of more than 5000 

students. However, in these types of over populated JSS schools which is having according State 

Universal Basic Education kano one thousand one hundred and five (1105)  number of JSS 

Schools and four hundred and twenty-four thousand, three hundred and fifteen thousand 

(434325) JSS students to able to  provide one computer for each student or even 50% to each 

school. Similarly, majority of parents also cannot afford to provide the computer to their children 

because of its cost. According to Kani (2013), the following are some of the challenges of the 

integration of ICT in Nigeria‟s institutions:      

1. Most schools lack computer literate teachers and experts that would support and manage 

training in the application of ICT. 

2. Despite the various policies designed to ensure that Nigeria recognizes the strategic 

importance of integrating ICT for national development, internet inaccessibility is yet to 

be overcome. 
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3. Inadequate funding- funding is very vital for the integration and sustaining as well as 

maintenance of the equipment supplied to the various preparatory centers. In most cases, 

the cost implication of the ICT infrastructural and integration process is not thoroughly 

worked out resulting into failure of the appropriate authority to make sufficient budget 

allocation for the purpose. 

4. Badau and Sakiyo (2013), carried out an investigation on teachers' competence to 

implement ICT/computer education curriculum in the secondary schools reported low 

competency in the utilization of ICT/computer as a result of inadequate facilities, lack of 

trained teachers, insufficient power supply and government policy inconsistency.  

Similarly, Rock, Eze and Ijeoma (2016), carried out a research on Evaluation of the 

Integration of Computer/ICT Education by Teachers in Junior Secondary Schools in Nigeria: A 

Case Study of Abia State and the findings revealed that:   

a.  ICT education curriculum for the junior secondary schools is comprehensive enough  

b.  Junior secondary schools in Abia State did not have adequate ICT education facilities.  

c.  There are insufficient proficient teachers in the junior secondary schools in Abia State. 

Conclusion 

The integration of ICT into the Junior Secondary School programme, if effectively 

pursued, will create a significant impression on the minds of the students and prepare them for a 

challenging technological future not only at the higher level of education but also as products of 

the society that can compete reasonably well in any situation they may find themselves in this 

technological era. Certainly, the end results will be of positive significance to the students and 

the society at large in our quest to be a nation that is driven by technology like some of the 

developing or developed countries. Similarly, through the provision of all the needed materials 

and qualified teachers at the JSS level, the objectives stated for the integration of ICT in the 

National Policy of Education will be achieved. Students will be proficient in the use of 

Computers by the time they finished their junior secondary education and could also be prepared 

to subsequently deploy the skills learnt towards becoming self-reliant in terms of generating 

legal income for themselves through technological means while pursuing higher education.  

 

Suggestions 

For any subject to be effectively implemented, there is the need for availability, adequacy 

and variety of instructional materials, which when put in place and properly used by the students, 

will make teaching and learning easier thereby making knowledge to become permanent in their 

minds. On the part of the teachers, such provision facilitates explanations because students will 
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be able to see things physically and manipulate them practically. For these reasons therefore, the 

provision of the following resources for the implementation is necessary: 

1. Computer laboratory- this should be provided in all the Junior Secondary Schools for 

practical lessons to be effective. In addition, it must be fully equipped with all the 

materials that will make it functional. 

2. Computers of different kinds such as laptops, desktops, tablets and their accessories 

including internet service for the use of the students. 

3. Power supply source be it from the national grid, or generator or solar system, where the 

electricity supply from the grid is not available or constant. 

4. Availability and adequacy of qualified teachers to implement the ICT subject. 

5. Adequate and proper maintenance service of equipment such as the Computers, internet 

facility and other accessories including the alternative power supply system.    
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