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TVET Iw
« Anintegral part of general education;

+ A means of preparing for occupational fields and for effective participétion in the world of
work; :

« Anaspect of lifelong learning and a preparation for responsible ciﬁzenship;

« An instrument for promoting environmentally sound suitable devélopmenf

+ A method of alleviating poverty

The goals of TVET in Nigeria as further stated in the national policy on education are to:

« Provide trained manpower in the applied sciences, technology and business particularly at
craft, advanced craft and technical levels;

« Provide the technical knowledge and vocational skills necessary for agricultural, commercial
and economic development; 4
« Give training and impart necessary skills to individual who shall be self-reliant economically.

A glean from the above, TVET broadly refers to deliberate interventions to bring about learning,
which would make people adequately productive in designated areas of economic activity such as,
economic sectors, occupations, and specific work tasks. TVET thus equips people not only with
vocational and technical skills, but also with a broad range of knowledge, skills and attitudes
recognized as indispensable for meaningful participation in Yvork apd life. It. is the goal of TVET to
prepare learners for specific jobs or types of work, often 1r_1¢1udmg practical and/or procedura/l
activities, TVET can take place either in formal §ghools (ppmary througt} post pntr:ary scholols
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For the VLE, the teaching of practical skills poses more difficulties than the teaching of knowledge
and theory. Haddad and Draxler (2002) noted however that the inability to meet the challenge is
self-inflicted because‘ofa tendency to use Industrial Age models to solve Artificial Intelligence (AD)
Age problems. VLE include:

v MOODLE:s and blackboard,

web-based learning environments,

virtual reality settings such as Second Life,
software that aims to teach skills,

educational games and simulations,

S SIS S S

use of discussion forums to promote learning, and
v knowledge exchange, among others.

Simulators are often used in TVET to address safety concerns during the initial phase of training
and to offset cost in renting equipment for training crane operators and truck drivers. In its simplest
form, technology can be used for drill and practice to complement instruction. Most VLEs are
designed for theory lessons and are not suitable for teaching and learning skills. The question is,
what appropriate online technology will provide interactive educational content delivery befitting
of the new economy?

Artificial intelligence in TVET

The increasing need for intelligent and accurate decision-making across industries has led to an
exponential growth in the adoption of AI and Machine Learning (ML) technologies, which will
remain relevant in years to come. Villani (2018) captured the emergence of artificial intelligence in
one sentence; “We have entered an era in which all, or almost all, phenomena can be measured
and quantified using all kinds of sensors and models”. Artificial intelligence refers to the
simulation of human intelligence in machines. Machines are programmed to think like and mimic
the actions of humans. The term also applies to any machine that exhibits traits associated with a
human mind such as learning and problem solving as in the case of TVET. Artificial intelligence,
sometimes called machine intelligence, is intelligence demonstrated by machines, unlike the
natural intelligence displayed by humans and animals (Wikipedia, 2020). Hindi (2020) defined Al
as a field of research that involves providing machines with autonomous behavior. Artificial
intelligence (AI) is a set of technologies and building blocks, all utilizing data to unlock intelligent
value across industries and businesses (Zohuri & Rahmani, 2019). Autodesk (2020) described the
role of AI as an augmentation to human work. Busch (2017) defines AI as a constellation of
technologies that allow smart machines to extend humaq capabilities by sensing, comprehending,
acting and learning—thereby allowing people to achieve much more. Deducting from the
definitions above, Al refers to the simulation of human intelligence in machines. While human
develops the broad strategy, a machine takes care of the calculations. ;

In light of this encompassing definition, a new economy is born (#6, Table 2) which is knowledge
and idea-based economy where the keys to job creation and higher standards of living are
innovative ideas and technology embedded in services and manufactured products driven by Al.
Four types of Al are reactive machines, limited memory, t}}cgry of mind and self-awareness
(Wikipedia, 2020)._Al is a new and emerging educatloq and training pathways in the world today.
According to Busch (2017), education will see a boost in GVA from 0.9 percent to 1.6 percent by
2035 and manufacturing from 2.1 to 4.4 percent. On industry outputs, education is one of the
lowest, 1.1 to 1.2; however, for the impact of Al on profits by industry: education is expected to
top other industries with 84% profit by 2035. The reason for the low industry inputs is that Al is
not targeting human jobs but rather provides a reach dat;?.base on whicp teachers and students can
build their skills and help in decision-making. The covid-19 pandemic has further reshaped the

economies of the world to a new economy #6 (see Table 2).
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Table 3: APE’TOPI’H\N‘ rc‘-hn‘vl(\g) for DitYerent Teaching Levels (Source Haddad & Drexler, 2002)

TECHNOLOGY

] Tex
Use s lf‘\f Audio Video Computer  Internet  Text
Presentation X N X X X X
Demonstration 4 X X X X %
Drill and Practice X (cg limguagc Idb) X X
Interactive hyperlink X X )
Collaborative Networked X

Selecting a technology or a combination of technologies for teaching and learning depends on
factors such as available infrastructure, pedagogical constraints, learners' charactenistics, subject
matter, content, and time available to teach and learn. ICTs allow the delivery of education to
adapt to an mdxv!dual needs as opposed to having the individual adapt to how the education 1§
delivered. Education will not be confined to the four walls of a classroom but to wherever and
whcgcvq the lqamcr deems appropriate. The question is, what appropriate online technology will
provide interactive educational content delivery befitting of the new economy?

Effects of globalization and ICTs on TVET skills

The decline of industrial jobs in advanced economies is only partially related to globalization;
technological change has had more profound impact on the labour market, because “today's
workplaces are often in multi locations characterized by cultural diversity. Advancement in
technology has helped to reduce production workforce and economies of scale, thus boost
industrial productivity, and causing a movement of labour from industry to the service sector.
There seems to be no consensus regarding the impact of technological change on the workplace
and its effects on jobs and skills, hence, life-skills and lifelong learning has become dynamic. ICTs
can downsize skills and competence to single-task machine tending, and can upgrade skills and
competence to multi-task work relying on greater creativity. When a machine performs jobs that
were used to be done by skill labour, it reduces the skill requirement of the artisan in what may be
referred to as de-skilling; whereas, the soft skills and machine maintenance skills that will most
certainly be required, are up-skilling jobs for life-skills and lifelong learning. Al is already making
global impact in the following skill areas:
1. Quality Checks: Machine vision allows machines to “see” the products on the production line
andspotmyimpafecﬁons.Somcdef;mmpmdummomnﬂqobcnoﬁadwhhmeum
eye, can be detected by machines equipped with cameras many times more sensitive than the

human eyes.
MM#F:MMWemmkeﬁhe.wndusiongmmm“mdm.
Products can fail in a variety of ways, irrespective of the visual inspection. A product that looks
pctfeamaysdllbmkdownsooaaueﬂuﬂm‘m.ngﬂuly.npodpamnmhm“my
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mﬁm’dmmimmm in order to make predictive maintenance possible.
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