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Abstract 

 

Information and communications technology (ICT) is an elaborate word for information technology (IT) which 

stresses the purpose of unified and assembly communications. ICT is a digital and modern means of communication 

that can drive technology faster than it is ever expected. ICT is making the world a global classroom. Information 

technology and the Internet are major drivers of research, innovative discoveries, economic growth and social 

development. ICT has brought the present educational revolution which has positively changed the methods of skills 

acquisition, knowledge dissemination, sharing information, formal and informal training and retraining to leverage 

with advancing trends. Technical and Vocational Education and Training (TVET) is a form of education and 

training which provides knowledge and skills for service and economic empowerment both in developing and 

developed countries alike. TVET was officiated in 1999 in Seoul, Republic of Korea. The global financial crisis, 

structural changes in labour market demands, decrease in job quality, gender disparity, unemployment rate among 

youths and university graduates, poverty, economically inactive citizens and increasing skill demands for 

employability call for individual additional skills acquisition. Traditional methods for TVET programmes are 

inadequate, geographically limited, difficult to update and environ-centric. ICT has been used as a pedagogical tool 

for TVET in trans-border knowledge sharing to meet the Sustainable Development Goals (SDGs) for vocational and 

technical training across the globe. The e-Agriculture enabled growth in food production through knowledge 

sharing. ICT removed distance, gender and political barriers to TVET. ICT made training and retraining of TVET 

flexible. It also made the training materials and resources ever available in updated versions. Through ICT, TVET 

has positively contributed to the socio-economic development and sustainability of the world economy.  
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Introduction 

Information and communications technology (ICT) is an elaborate expression for information technology (IT) which 

stresses the purpose of unified and assembly communications [1]. ICT is the incorporation of telephone lines, 

wireless signals and computers, as well as essential enterprise software, middleware, storage space and audiovisual 

systems, that allow users the right to use, store, send out, and control information [2].  

Information and Communication Technology (ICT) is a digital and modern means of communication that can drive 

technology faster than it is ever expected [3]. It is the driving force of advanced learning methods. ICT is a broad 

topic and the concepts are developing [4]. 

It covers any invention that will store, recover, control, send out, or obtain information electronically in a digital 

structure (e.g., personal computers, digital television, email, or robots) [4]. 

The term ICT is also used to refer to the convergence of audiovisual and telephone networks through computer 

networks in the course of a single cabling or connection system. It merges the telephone network through the 

computer network system by means of a particular unified structure of cabling, signal sharing, and administration. 

The trending of ICT is making the world a global classroom. Information technology and the Internet are major 
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drivers of research, innovative discoveries, economic growth and social development.  ICT is an enclosed 

expression with the aim of including any communication gadget, which include radio, television, cell phones, 

computer and network hardware, satellite systems and so on, as well as the different services and appliances with 

them such as video conferencing and distance learning [3]. 

Information and Communications Technology (ICT) is the infrastructure and machinery that facilitate modern 

communication. ICT refers all gadgets, networking components, applications and structures that collectively allow 

people and organizations (i.e., businesses, nonprofit agencies, governments and illegal enterprises) to interrelate in 

the digital world. It also encompasses the application of all those various components. In the recent last few decades, 

information and communication technologies have given the society a vast collection of innovative communication 

capabilities [5]. For instance, people can converse in real-time with others in diverse countries by means of 

technologies such as instant messaging, voice over IP (VoIP), and video-conferencing. Social networking websites 

like Facebook permit users from all around the globe to stay in contact and commune from time to time without any 

hindrance. ICT has brought the present educational revolution which has positively changed the methods of skills 

acquisition, knowledge dissemination, sharing information, formal and informal training and retraining to leverage 

with advancing trends.    

Technical and Vocational Education and Training (TVET) is a type of education and training that provides 

knowledge and skills for employment and economic empowerment [6]. TVET uses formal, non-formal and informal 

learning and it is acknowledged to be a crucial medium for social equity, technological reliance and sustainable 

improvement [7] [8].   

TVET was officiated at the World Congress on TVET in 1999 in Seoul, Republic of Korea. The parliament accepted 

the term TVET to be extensive enough to integrate other terms which were utilized to illustrate related educational 

and teaching activities such as Technical-Vocational Education (TVE) and Workforce Education (WE).  The 

officiating of TVET resulted into the development of the UNESCO-UNEVOC International Centre for Technical 

and Vocational Education and Training in Bonn, Germany in 1999 [6]. 

Technical and Vocational Education and Training (TVET) serves numerous purposes. Training of youth for work is 

a key purpose and goal of TVET. It is a structure of learning and developing vocation allied skills and mastery of 

fundamental understanding and methodical ideology. TVET includes both initial vocational training undertaken by 

youthful citizens preceding entering the labour market and ongoing vocational education undertaken by adults at the 

same time as in work or during periods when they are economically inactive. To sustain self-employment,  

TVET curricula normally include entrepreneurship training and connected to this is the social replication and 

revolution of occupational and vocational practices [9] [10]. 

Vocational education is a kind of education that result to the acquisition of practical and applied skills and essential 

scientific knowledge. Therefore, it can be recognized that technology is a dominant feature of human life. 

Technology refers to the use of products of resourcefulness, inventions and scientific research in the usefulness of 

man. The swift scientific changes require that employees endlessly renew their knowledge and skills. Contrary to the 

earlier period when a job could be done throughout lifetime, it is a normal thing to alter vocations numerous times. 

TVET allows flexibility in two ways. One is by giving an extensive-based technical knowledge and transversal skills 

through which varied occupations can be built upon. Secondly, is providing lifelong vocational education to 

employees. In the earlier period, workforces were guaranteed of a career for life, with permanent employment, 

distinct work-related responsibilities and well established occupational paths. This is not the situation again in the 

professional world. The knowledge-dependent worldwide economy is characterized by swift changes in 

technological approach and associated modes of work. Over and over again, employees find themselves confirmed 

irrelevant to a system and subsequently out of job. Presently, TVET has the task of re-skilling such employees to 

allow them discover and get back to employment. Aside the responsibility of providing job related education, TVET 

is furthermore a strong medium for individual improvement and self liberation economically. 

These concern the growth of those personal capacities which acknowledges realizing one's entire ability with 

reference to paid or self employment, professional benefit and life goals beside that of employment. Simultaneously, 
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TVET seeks to facilitate personality overcoming disadvantages as a result of condition of birth or poor educational 

background and qualifications. [9] [10].  

Hence, TVET covers various spectrums of educational work that are tough to understand in any single cataloging. 

However, various efforts have been put into classify categories of non-formal and informal learning, specifically in 

reference to forms of on-the-job training and the full series of these learning categories are unmistakably ahead of 

comprehensive classification [11]. The focus of this work is to examine the pedagogical tools (teaching aids, 

instructional materials and tools) used in the teaching of TVET education before and after the advent of ICT with a 

view to investigate the advantages and result on socio-economic development and sustainability.  

Materials and Methods  

Two approaches were used to investigate and analyze the impact of TVET on social and economic growth and 

development before and after the advent of ICT. The effect of ICT in the delivery of TVET curricula were 

investigated for thorough assessment. The sustainability of TVET using ICT was also assessed for proper judgment.         

Investigation of TVET and Teaching Aids Prior to the Advent of ICT  

Investigations of teaching aids and instructional materials used for TVET before the period of ICT were carried out. 

The level and rate of growth in TVET prior to the period of ICT were assessed.  

The rate of technical and vocational skills acquisition among the citizens during pre-ICT period was equally 

investigated.     

Investigation of ICT in Training and Education Delivery of TVET 

Investigations of ICT in the curriculum delivery of TVET education were carried out for thorough assessment. The 

impact of ICT in TVET was analyzed in order to uncover the level of individual and collective benefits. The impacts 

of ICT in TVET Sustainable Development Goals (SDGs) and it responsibilities were assessed. 

Results and Discussions 

Teaching Aids, Resources, Methods and Limitations of TVET without ICT 

The pedagogical tools adopted as teaching aids for TVET were traditional items such as blackboards, flannel boards, 

non-electronic resources such as flip boards, slates, photos and scientific tools such as telescopes and microscopes. 

The traditional materials and resources utilized for teaching and dissemination of training instructions were physical 

teaching and discussion, writing on the board, textbooks, primers, reference books, extra-reading, practical 

assignment, workbooks, supplementary materials such as flashcards and charts. In the quest to affect trans-border 

training auditory materials and resources like radios, tape recorders and CD players were also put into use and the 

training curricula translated into many languages as required. Visual training and instructional materials included 

slides and projectors. Generally, any device referred to as teaching aids must be a medium that promotes sensory 

engagement and stimulation. These periods were characterized by analogue methods of information transmission for 

TVET programme. Learning and development of skills in some areas of work was difficult due to the absence of 

ICT which could have provided self-training opportunities via Google, YouTube and other ICT gadgets. 

Understanding the fact that one of the aims of TVET is re-skilling and re-training workers in order to permit them 

find or get back to work. But contrariwise this aim of TVET is affected grossly due to traditional means of training 

and learning programmer. The learning rate is affected by 56%. Absence of ICT limited the numerous ways and 

tools in which teachers may possibly use in and out of classrooms to enhance student knowledge. Classroom 

response system which is a catalyst for discussion and participation among the students was a great challenge due to 

non availability of ICT equipment. Psychologists, designers, educationalists, and many professors around the world 

work on improving the quality of education attesting to the fact that a lot depends on the educational system of an 

entire generation. The teaching aids and instructional materials a teacher uses during teaching determine how 

students learn. Motivation, stimulation, retention, interest, actionable learning and assimilation can differ based on 

how the act of teaching takes place and particularly the teaching resources and instructional materials used. 

Teaching resources, materials and methods were traditionally used for TVET. Teaching aids help in the delivery of 
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information but information is not directly embedded in teaching aids. TVET was grossly limited in achieving it 

goals and restricted to geographical locations due to the standard of teaching aids and resources used in training.   
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Landmark of ICT in TVET Growth, Development and Sustainability 

ICT provided numerous pedagogical tools for effective teaching of TVET all over the world. Modern ICT tools are 

applied in and out of the classroom for enhancement of technical education and vocational skills acquisition for 

economic development and sustainability.  Instructional materials are often used to improve the leaning ability of the 

learners. Other landmark of ICT in TVET is enumerated below: 

i. Instructional Materials and Information Visualization Tools 

Instructional materials are materials that are embedded with adequate information for qualitative teaching and 

learning. ICT tools illuminate and stimulate thought through transforming terminologies into pictures. Consequently 

a number of these tools helped lead students and adult learners to reason more critically by encouraging them to 

visually structured information. Thought stimulation has been increased by 68% due to visualization of concepts and 

skill-acquiring techniques demonstration. 

ii. Online Projects and Collaboration Tools 

The introduction of ICT has supported student collaboration on creating new understanding, reflecting on what they 

are learning or working on collectively to achieve a deeper knowledge of technical and vocational skill and training 

education. Fabrication and technical skills have been acquired across the countries of the world through online 

project collaborations and linkages made possible by ICT through Google Apps For Education (GAFE), E-learning 

and Smart Classroom Technology. 

iii. Expansion of Classroom Walls 

ICT has been engaged as an educational enhancement in Sub-Saharan Africa. Commencing with television and 

radio, it extended the reach of education from the classroom to the living room, and to geographical areas that had 

been away from the reach of the traditional classroom. The officiating of TVET in 1999 and the consequent 

application of ICT as a pedagogical tool in the curricula delivery has expanded the horizon of technical education. It 

has also helped in monitoring students in far countries and Sub-Saharan areas. Teaching aids and instructional 

materials that make teaching and learning explanatory and understandable while engaging in self tutorial exercises 

have been made possible by ICT.  

iv. Removal of Education Barriers 

In the modern society, modern ICT is the trend of TVET programme owing to the statistics that over three billion 

people are having access to the internet. Considering, the approximation of 7 out of 10 internet users owing either 

smart phones, laptops or any other audiovisual gadgets.   The most recent data, released in 2018 shows "that Internet 

use continues to grow steadily, at 10.6% globally in 2018 (6.5% in developed countries, 12.5% in the developing 

world); the number of Internet users in developing countries has doubled in five years (2013-2018), with two thirds 

of all people online now living in the developing world. More than 30% of the internet users acquired at least one 

technical skill through the internet for economic empowerment and development which results in breaking 

education barriers. In 2012 29.9 million children in Sub-Saharan Africa did not attend school due to social, gender 

and political barriers resulting from political instability, geographical divide and gender inequality. These barriers 

have been drastically reduced with continuous use of ICT in TVET education. ICT has been used for trans-border 

knowledge sharing and removal of distance barrier.  

v. Food and Agricultural Development 

Since the introduction of e-Agriculture by Federation of Agricultural Organization (FAO) in 2007, there have been  

over 15,000 members from more than 170 countries and territories that have acquired vocational training in 

agricultural practices and farming strategies. It provided toolkit and framework which developed e-Agriculture 

strategies. It is an online service which uses ICT to facilitate an exchange of modern knowledge and experiences of 
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agriculture and rural development programmer. ICT has been utilized to teach farmers about early warning for 

disaster prevention, farm produce and stock market price information, agricultural statistical data utilization and 

traceability of agricultural products. It has brought sustainable agriculture and socio-economic development. It has 

positively contributed to food production across the globe. 

vi. Socio-Economic Development and Sustainability 

ICT provided TVET the globalization networks that supply the necessary skills to workers involved in globalized 

activity and to adapt existing skills to rapidly changing needs. ICT tutorial and mentoring kits have been profitably 

used for the increasing demand for more goal-driven TVET systems with great focus on socio-economic 

development of both developed and developing countries. 50% of developing countries workforce is multi-skilled 

due to ICT-driven TVET programmes. This has increased the economic empowerment and sustainability of the 

workforce to a large extend. Figure 1 shows the components of ICT that are used for TVET.   

 

 

                                             

                                                     Figure 1: Components of ICT used for TVET 

                         

vii. Sustainability of TVET Growth, Goals and Responsibility 

The growth and goals of TVET have been sustained through the use of ICT as a pedagogical tool for continuous 

training and retraining medium. The growth rate of TVET is 8% between years 2008–2018. The growth rate has 

been sustained due to the ever available and improving ICT training curricula, Apps and gadgets.  

Conclusions 

TVET was affected negatively by traditional methods of training available in the past period before the advent of 

ICT. There were training barriers due to limited information sharing methods, resources and equipment. The 

methods of technical and vocational education training and skills acquisition in the society have been positively 

affected with the advent of ICT-driven teaching aids. Vocational Skill acquisition rate by the general public for 

societal development increases continuously at a steady rate. Learning classroom walls have been extended to 

accommodate learners from across countries of the world through the use of Google Apps For Education (GAFE), 

E-learning and Smart Classroom Technology. ICT has solved the challenges of TVET in migration flows by 

continuous provision of adequate technical and vocational training irrespective of the country of residence for 
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technical competency and economic empowerment. Training, teaching and knowledge acquisition in TVET can be 

done at any time of the day through the use of ICT. ICT has removed the traditional method of teaching through 

physical contact. Students’ collaborations in technical skill transfer for project execution have been made possible 

through the use of ICT in TVET. Economic empowerment and sustainability have been achieved in agricultural 

skills and strategies, business enterprise, engineering, dress making and other vocations through training and 

retraining by using You Tube, Face book, Instagram, Website Domain, Social Media and other ICT-driven TVET 

programmes.  Advances in ICT have brought a slew of cost savings, opportunities and flexibility in technical 

training and skill acquisition across the world with it attendance self reliance, self-learnt economic empowerment 

skills, social and economic gains and sustainability.  
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