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Abstract  

Technical and Vocational Education and Training (TVET) is currently on the front burner ‘race to the top’ of 

global debates and government priorities for education and national development agendas and no doubt is 

viewed as the driving force for sustainable development. TVET is also considered highly in strategic and 

operational priorities of the G20, the Organisation for Economic Co-operation and Development (OECD), and 

of multilateral organizations such as the International Labour Organization (ILO), UNESCO, ASEAN, and 

SEAMEO. This paper examines the relevance of ICT integration in TVET for a sustainable economic 

development. The paper also shares the Nigerian perspective of TVET initiatives and its challenges. Lastly, the 

paper highlights areas of application of ICT in TVET that serves as a contributor to sustainable development, 

particularly on the sustainable environmental development, including green jobs. This paper recommends the 

integration of ICT into TVET curriculum, learning contents, and also school policies and practices. The paper 

relied on secondary data source, journal articles and reports. 

 

Introduction 

The world has witnessed tremendously a paradigm shift to a knowledge-based economy. Technical and 

Vocational Education and training (TVET) is currently on the front burner ‘race to the top’ of global debates 

and government priorities for education and national development agenda. TVET also is presented high in 

strategic and operational priorities of regional economic communities (RECs) such as the African Union, the 

Caribbean Community (CARICOM) and the European Union; as well as other multinational groups such as the 

G20, the Organisation for Economic Co-operation and Development (OECD), and of multilateral organizations 

such as the International Labour Organization (ILO) and UNESCO. The African Union’s Second Decade of 

Education defines TVET as a high priority area for investment for Africa. In the case of the European Union, 

they are noted for placing high premium on a sustained and influential work and initiatives in TVET, within and 

beyond Europe (Marope, et al, 2015) 

Margarita, (2014) opines that Education and training for productive employment is vital for economic and social 

development in Asia and the Pacific. This region is leapfrogging Technical and Vocational Education and 

Training (TVET) as a means for productivity enhancement and poverty reduction. As there is a strong 

correlation between the percentage of TVET students at the post-secondary level (tertiary, non-degree, ISCED 

5b) and per capita income (Asian Development Bank; 2009).  Many countries have made deliberate efforts to 

strengthen policy guidance and regulatory frameworks for technical and vocational education and training and 

to improve partnerships with private sector and employers. However, there is a distinction amongst developed 

and less developed countries in terms of their first priorities regarding TVET. The first group of countries 

emphasize quality improvement, monitoring and evaluation of TVET, the availability of national development 

plans, while the second group of countries focus on the cost of enrolment and implementation of TVET 

(Colombo Plan Staff College for Technician Education. Manila, Philippines: CPSC; 2010.).  

Although skilled human resources are the primary asset of many countries in the region, an insubstantially 

educated workforce is still among the most problematic factors for doing business in many countries in Asia and 

the Pacific (Schwab, 2012). 
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The noticeable development of modern society is defined by a global information space where Information and 

Communication Technology (ICT) accounts for a greater percentage of gross domestic products (GDP). Giving 

the rapid changes of occupational profiles and the high demands for qualified workforce, current technical and 

vocational education and training (TVET) systems should be reviewed to meet the needs of our contemporary 

societies. In conformity with the new ideology of sustainable development, the main challenge to education is to 

provide people with a combination of knowledge, skills and attitudes relevant to the demands of societies. In 

modernizing TVET, the premium should therefore be placed on development of skills alongside technological 

innovations that support this new lifestyle concept.  

 In the light of the above, this work seeks to present the application of ICT in TVET as means to National 

economic sustainability. 

Concepts of Education and TVET 

Education is an instrument for national development and the interaction of persons and ideas are all aspects of 

education. Education fosters the worth development of the individual, for each individual’s sake, and for general 

development of the society. It helps in the training of the mind in the understanding of the world around; and the 

acquisition of appropriate skills and competencies as tool for the individual to live in and contribute to the 

development of the society (Federal Ministry of Education, 1981). Education as a life-long process is the 

acquisition of experiences through life in the social and natural environment. It is the sum total of experiences a 

person receives either in school or outside (Kumar & Ahmad, 2008). In confronting the challenges of the future 

and attaining a sustained economy, education cannot be dispensed. Education is the most important component 

in the development of productive and sustainable nations. It has been seen as an act or process of cultivating 

(whether physically, mentally or morally) one’s mental activities or senses; the expansion, strengthening, and 

disciplining of one’s mind, faculty, and the forming and regulation of principles and character in order to 

prepare and fit for any calling or business by systematic instruction. The fundamental principle is that education 

must contribute to the overall development of each individual, including his or her mind and body, intelligence, 

sensitivity, aesthetic sense, personal responsibility and spiritual values.  

 A nation's prosperity is not measured by the abundance of physical and material resources, rather it is measured 

by the pool of skilled men and women required to propel and power the growth in various sectors of the 

economy. Learning is complete if learners could practise what they were taught in character, implementation 

and production. The effect of this instruction is determined by the knowledge, skill, or discipline of character 

acquired. It is vital that any nation with a clear vision for its education system will forcefully pursue the 

development of a structure that integrates access, quality, and skill for a knowledge economy formation with 

measurable evaluation indicators at all levels of education. This will serve as an institutional process of 

satisfying the needs of the micro-economy of such nations 

Technical and Vocational Education is an international term that was born in 1999 through UNESCO Second 

International Congress held in Seoul on Technical and Vocational Education.  The term TVET is a vital means 

of facilitating poverty reduction and maximization of social and economic benefits to improve rural livelihoods 

and lives, particularly for poor and disadvantaged youths and women (Gupta, 2017). 

The Executive Board of UNESCO on 12 April 2016 adopted the new Strategy for Technical and Vocational 

Education and Training (TVET) for the period 2016 to 2021. The Strategy has been strongly endorsed by 

Member States and will replace UNESCO’s Strategy for TVET for the period 2010 to 2015. The Strategy sets 

out a number of key policy areas and actions with the aim of supporting Member States to enhance the relevance 

of their TVET systems.  

The focus is on equipping all youth and adults with the skills required to not only find decent work and develop 

entrepreneurial and innovative mind-sets, but also to become active citizens in an equitable, inclusive and 

sustainable society. Such a transformative vision of TVET will be implemented in the framework of lifelong 

learning, and will contribute to the implementation of the 2030 agenda for sustainable development. UNESCO 

(2016).  
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The Strategy is aligned with Sustainable Development Goal 4, which is to “ensure inclusive and equitable 

quality education and promote lifelong learning opportunities for all”, the strategy has three priority areas: 

Fostering youth employment and entrepreneurship; 

Promoting equity and gender equality; 

Facilitating transition to green economies and sustainable societies. 

 

To achieve the objectives of the Strategy, UNESCO will work with Member States, UN Agencies and 

international, regional and bilateral organizations to support policy reviews and development, promote 

collaborative research approaches and capacity development, and foster cross-sector approaches. 

UNESCO-UNEVOC is UNESCO’s specialized centre for TVET and its important role in the implementation of 

the new Strategy is evident. UNESCO-UNEVOC is the hub of the UNEVOC network, a global network of over 

250 TVET institutions from over 160 countries, as well as a resource centre for research and innovation, 

knowledge sharing and capacity development. In the Strategy, the Centre is entrusted, among other things, with 

the development of the TVET Leadership Programme aimed at capacity building of TVET institutional leaders 

and heads of TVET teacher training institutions. 

Consideration for ICT Integration in TVET 

Since TVET is perceived to be an enabler for socio economic growth, components of institutional readiness 

should contribute to the development of a highly skilled workforce that can support strong performance in the 

global economy, Kotsik et al ( 2009) in their work Policy Development for ICT-Mediated Teaching and 

Learning in TVET suggested Certain critical conditions must be met before ICTs can be successfully 

implemented in TVET to include: strategic readiness; pedagogical readiness; organizational readiness; and 

technical readiness 

Strategic readiness: Key status is accomplished by creating a comprehensive ace arranges for the integration of 

ICTs into Technical and Vocational Education and Training. This arrangement ought to incorporate the vision, 

mission, values, destinations, methodologies; time period and the assessment conspire for ICT activities. 

It ought to outline the budget to cover costs related to equipment and computer program, network, upkeep and 

staff training. The arrangement ought to clearly portray the purposes of ICT-mediated learning with regard to 

current hones. It ought to be broadly spread among all key partners.  

Academic availability centers on the fit between ICTs and current educating and learning hone. To be 

educationally prepared, TVET institution must complete an evaluation of the compatibility of ICTs with the 

current trend of learning, an examination of different avenues for including ICTs in TVET, an evaluation of the 

technological capability for instructors and learners, guaranteeing that ICTs will meet learners’ instructive needs 

and provision that instructors are competent to encourage ICT-mediated learning. Organizational preparation 

centers on teachers’ association in joining ICTs into TVET. The taking after key questions are utilized to 

evaluate organizational preparation. 

To what degree do TVET educate grasp advancement and alter? Do teachers back the integration of ICTs in 

TVET? Has the vital authority been given to winner and rally bolster for ICT integration? Has the existence 

of preparing back frameworks been communicated to TVET instructors? Organizational preparation too 

discovers that the vital activities have been taken to guarantee that TVET instructors have the essential ICT 

competencies. These actions incorporate conducting needs appraisals to decide the ICT consolation level of 

instructors, building up least preparing measures, creating preparing plans and setting up fitting components to 

screen preparing comes about. 

Specialized availability addresses issues related to infrastructural necessities for ICT integration. The taking 

after key questions are utilized to survey specialized preparation. Has an overview of existing technologies 

been set up? Have existing technologies been benchmarked against those accessible within the commercial 

center? How well does the current technological framework meet the essential prerequisites for ICT integration 
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in terms of equipment, network, instructive computer program, program licenses, frameworks upkeep and staff  

traing? Is it necessary to put in place plans for a new technological infrastructure? Has the existence of 

technological support systems been communicated to all vital stakeholders?  

For effective integration of ICT in TVET, there should be organisational readiness, strategic readiness, technical 

readiness and academic readiness. This is summarised in the figure below: 

 

Figure 1: Components of ICT readiness 

The Concept of Sustainable Economy 

Sustainability means meeting our own needs without compromising the ability of future generations to meet 

their own needs. In addition to natural resources, we also need social and economic resources. Sustainability is 

not just environmentalism, embedded in it is the concern for social equity and economic development. Adopting 

sustainability can have significant impact on the long run. (United Nations General Assembly, 2005)  

Sustainability is a holistic approach that considers ecological, social and economic dimensions, recognizing that 

all must be considered together to find lasting prosperity. 

 “Economy” on the other hand, frequently refers to just one particular aspect of human behaviour, namely the 

attempt to make optimum use of scarce resources to satisfy needs which, by contrast, are numerous and 

unlimited (Gregory, 2004). An economy is often synonym of the economic system. Therefore, it includes the 

distribution of resources to the factors of production as well the labor and capital required for the production 

factors to produce an output. 

Economic sustainability refers to practices that support long-term economic growth without negatively 

impacting social, environmental, and cultural aspects of the community. (United Nations General Assembly 

2005.)  
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    Figure 2: Three pillars of sustainability 

TVET as an Enabler to Sustainable Economic Development  

Technical and Vocational Education and Training (TVET) must assume significant role in actualizing and 

advancing economical turn of events. TVET organizations are significant providers of workforce who will be in 

the cutting edge in managing maintainable issues.  

Alluding to the definition that sustainable development comprises of three columns: financial, socio-cultural, 

and environmental advancement, these ought to be considered as entire and TVET approach and hones ought 

not to neglect any of the three. Ignoring the financial improvement may cruel that the activity is ugly for funding 

donors or speculators. Disregarding the environmental sustainability can be translated that the activities may 

focus on the short-term benefits and is unreliable ethically and socially. Barring the socio social development 

cannot draw in the nearby individuals and may cause of loss of the local identity. 

To join the three pillars, TVET ought to grasp the green innovation that's financially doable and 

environmentally neighbourly. On the off chance that TVET ought to make the modern green innovation, at 

slightest it ought to be able to bolster and adopt the technology by preparing the longer term workforces who are 

mindful and competent of taking care of the technology. 

In spite of the fact that TVET can play a vital role in education and training geared towards achieving 

sustainable development,  other  roles that TVET institutions and stakeholders can play including creating 

awareness  of vocational education and becoming an agent that promotes Sustainable development in its daily 

practices. TVET can also lead by creating workforce that support green technology and implement regulatory or 

monitoring tools to assess the sustainable´ practices. 

These ideas should be built into TVET curriculum, learning contents, teaching-learning processes, and also 

reflected in school policies and practices. TVET Institutions can be the source of inspiration for sustainable 

development. Hence, TVET is not only teaching education for sustainable development but practicing through 

its policies and practices.  

There are some potential issues and challenges that TVET institutions may face in executing those ideas. It 

requires deliberate actions from top management and stakeholders, innovative ideas that can be accepted by the 

stakeholders and feasible economically, socially, and environmentally. The use of ICT as an enabler and for 

expansion of initiatives is possible in these days that can speed up the process and reach wider community 

(Paryono, 2017) 

Nigeria's Perspective of TVET and Challenges of TVET 

Major reform in the educational system in Nigeria was made owing to the fact that the colonial education did 

not meet the aspiration of Nigerians. This led to the introduction of 6-3-3-4 education policy in 1977. The policy 

was to introduce a functional technology-based education, which could sustain the nation’s economic activities 

for rapid socio-economic development. Recognizing that TVET is an integral part of technological 

development, the Federal Government proposed that much fund will be devoted to vocational education at 

Federal and State levels (Federal Republic of Nigeria, FRN, 2004, section 7, 52 pp. 35) 

Nigeria’s first national Science and Technology Policy were formulated in the realization of the fact that the 

overall national development could only be sustained through effective application of scientific and 

technological skills for the production of goods and services (Okorafor & Nnajiofo, 2017).  

In 2010 the Management of the National Board for Technical Education (NBTE) through the Governing Board, 

established a center of excellence to help build on the achievements of the UNESCO-Nigeria TVE project on 

Revitalization of Technical and Vocational Education in Nigeria, to facilitate the capacity development of 

TVET personals, promote innovation and enhance partnership. The Centre formally took off on 1st January 

2012. All these efforts were to encourage TVET in Nigeria's educational system. Yet there are several 
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challenges of TVET in Nigeria. According to Ogbazi and Emmanuel (2014), the following are the challenges of 

TVET in Nigeria: 

Making and implementing policies 

Poor public image 

Preferential treatment of graduates 

Inappropriate course contents 

Poor enrolment in TVET programmes 

Lack of adequate workshop and equipment 

Lack of qualified technical instructor and lecturers 

Inadequate linkage with the labour market 

Wrong evaluation or assessment technique 

Training content lacking indigenous component 

 

ICT in TVET for Economic Sustainability 

Information Technology (IT) is a new technology applied to the creation, storage, selection, transformation and 

distribution of information of many kinds. It has been defined differently by different people. IT, as defined by 

the Information Technology Association of America (ITAA), is "the study, design, development, 

implementation, support or management of computer-based information systems, particularly software 

applications and computer hardware." It deals with the use of electronic computers and computer software to 

convert, store, protect, process, transmit and retrieve information, securely .The British Department of Industry 

considers IT as science of information handling, particularly by computers, used to support the communication 

of knowledge in technical, economical and social fields. It defines IT as the acquisition, processing, storage and 

dissemination of vocal, pictorial, textual and numerical information by microelectronics based combination of 

computing and telecommunication. Rayudh, (1993. p. 466) says that IT is used to describe computers and 

computer networks, it actually includes all layers of all systems within an organization — from the 

physical hardware to operating system, applications, databases, storage, servers  and more. Telecommunication 

technologies, including internet and business phones are also part of an organization's IT infrastructure. 

On the other hand, ICT refers to all devices, network components, applications, and systems that facilitate 

interaction with digital world. It includes more components related to computer and digital technologies. 

Earlier, this article discussed issues relating to sustainable economy. This section will discuss the need for 

Information technology in TVET for sustaining the economy especially in the area of agriculture. 

The world is moving toward a crisis which is the Artificial Intelligence (AI) apocalypse. Human population is 

rising and this rise requires a doubling in food production to meet the growing need for food. Problems such as 

global warming, urbanization, Climate change, energy scarcity, and water paucity makes it difficult to increase 

harvest. This means that man must radically have to rethink in their change in agricultural system. One of the IT 

tool that can be utilize in TVET for improved agriculture is the Machine Learning - which can provide 

information about a data set using basic algorithms without writing code to solve this problem manually. Instead 

of writing code, the data for the basic algorithm is provided, and it forms its own conclusions based on this data. 

Improved agriculture using this IT tools can help in improving the economy of a nation 

Conclusion and Recommendation 

Technical and vocational education and training (TVET) is currently on the front burner ‘race to the top’ of 

global debates and government priorities for education and national development. TVET also is presented high 

in strategic and operational priorities of regional economic communities. 

Sustainability is a holistic approach that considers ecological, social and economic dimensions, recognizing that 

all must be considered together to find lasting prosperity. Recognizing that TVET is an integral part of 

technological development, the federal government proposed that much fund will be devoted to vocational 

education at Federal and State levels  
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The Management of the National Board for Technical Education (NBTE) in 2010 through the Governing Board, 

established a centre of excellence to help build on the achievements of the UNESCO-Nigeria TVE project on 

Revitalization of Technical and Vocational Education in Nigeria to facilitate the capacity development of TVET 

personnel, promote innovation and enhance partnership. The paper identified among others challenges of TVET 

in Nigeria to include Inappropriate course content, Poor enrolment in TVET program, Lack of adequate 

workshop and equipment, Lack of qualified technical instructor and lecturers Inadequate linkage with the labour 

market, Wrong evaluation or assessment technique, Training content lacking indigenous component. Hence, this 

paper recommends the integration of ICT into TVET curriculum, learning contents, and also school policies and 

practices to build a workforce that meets the fourth generation industry. 

To increase the relevance of skill provision and expand enrolment capacity of institutions ICT should be 

deployed in Technical and Vocational Skills Development curricula. ICT has a central role to play in bridging 

the Technical and Vocational Skills and developing learning environment to the world of work. 
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