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i n%:::.::: domain has five masm categores (Dave 1775)
he

| \3\\&\\3
36:::2_

. \ )t.\\\Q\\\A\\
errey U it te 2n act (hat nat oEEn

a: The learner goes through a period of trial and error 0 HONAE
and demonstrated.

’ j 1 1 p\t,O\M \m
Manipulation: [he learner practices the skills until some level of Compatence i attained.
yore e #T T

Precision! ‘The learners continue to practice until they attain the compatency 1EGUITEIats

Articulation: The learners attain higher-level expertioe that allrwrs them to wive proviems

Naturalization: The learners reach a stage where responses can be automatic (outine).

=

It1s interesting to note that only during the imitation stage does the learmer need wwvmwnwnoﬁ w.wh
demonstration. During the manipulation, precision, articulation, and naturalization stages, 02
carner can practice independently to perfect their skills. Consequently, the imitation stage is the
most critical phase of practical skills development, because it requires most guidance and support
in VLE. It is important to note that the teaching of practical skills would always require the
support of skilled instructors and a range of tools or equipment.

How Learning Takes Place

Learning occurs through five senses and in varying amounts. Following is estimated amount of
{earning from the five senses (Kupsh & Mason, 1986):

v Taste: 1%
v Touch: 1.5%
v Smell: 3.5%
v Hearing: 11%
v Seeing: 83%

The amount of information that people retain is also an important aspect of learning. Kupsh and
Mason (Table 1) also provide some interesting insights regarding the amount of retention through
the various senses over time:

Table 1: Retention of Learning

After 3 hours (%) After 3 days (%)
Material heard only 70 10
Material seen only 72 20
Material both heard and seen 85 65

ICT tools for teaching psychomotor skills

The learning of practical skills is most often associated with workshops and laboratories, specialist
materials and equipment, smaller class sizes and, frequently, longer blocks of time for practice and
rehearsal. It involves the mind and body coordination to perform a task; it also requires the learner
to manipulate certain objects in order to demonstrate creativity and to perform a task. ICTs in
common use for teaching and learning include: audiocassette tapes, radio, videotapes, CD-ROM,
the Internet, wire line technology, wireless technology, web-based training, audio conferencing,
audio graphics, interactive television, videoconferencing, and open and distance learning. When
technology is used as a delivery mechanism the focus is on packaging course content for digital
delivery. Common approaches in current use include computer-assisted instruction (CAI),
computer-based instruction (CBI), and web-based or online instruction. Open Ea. Distance
Learning (ODL) programmes make extensive use of technology as their delivery mechanism.
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cati i ; tum within

tion and Communication Technology (ICT) has continue to gain momen ithir

Abstract: The IZ{::;:I efforts and strategies to boost all faucets of human endeavou'rs among whzch. is
fr ‘”"?".’qu Ofsiills in Technical, Vocational Education and Training (TVET) for sze-skzlls.and life learning
e} o ment and job creation in today’s new economy. The impact of Covid-19 has brought

Io . . .
phat could Ieaccliuill)lmg‘zs tyhat include changes in ways of life that affects work, relattonshtps,_ economy, choices,
agnurr:z;n;;}winess and many more. TVET has a greater role to play in making sure that its students and the
educatior, 2

o 7 rce are given appropriate training to remain employable in the new economy of porst
mﬁ-m% 5661]{1: tiZtIt:)b(;;kj:‘;zany grfduatesp 5} £VE T do not poses computer soft skills required for job success in
Coméov;‘d-lg. This :vaper veviewed the VLEs currently in use for theory lessons and identified Artificial
];f;11,gmcg (A1) as appropriate online technology that should be used for lessorlz deli?ery considering tl'ze nature
of TVET and the resultant challenges of covid-19 pandemic. The paper also identified areas of application of
Al in industries in which training is conducted in TVE T. The paper recommended among others that TVET
institutions should begin planning and commencement of AI programmes towards workforce upgrade for the

new economy.
Keywords: TVET, COVID-19, ICT, New Economy, Artificial Intelligence

Introduction

It is clear that Information and Communications Technology (ICT) has emerged as a formidable
force with the potential to transform Technical, Vocational Education and Training (TVET) for a
new economy in which gaining digital literacy and knowledge of the effective and creative use of
ICTs has never been more important. The most important features of TVET are its orientation
towards the world of work and the emphasis of its curriculum on the acquisition of employable
skills. Hence, the emphasis on psychomotor domain that deals primarily with physical or practical
skills development in TVET. However, Key practical challenges of increasing the use of ICTs in
TVET (lack of infrastructure, high initial cost & on-going costs, security issues, environmental
issues for equipment, need to upgrade staff skills & development, managing constant change &
upgrades) remain deadly treats to achieving this heroic task. The covid-19 pandemic is the biggest
disruption education has witnessed in recent history. The impact of Covid-19 crises added to the
globe'xl challenges faced by the education industry (Changes in ways of life that affects work,
relatlonspips, economy, choices, education, business, and etcetera). TVET has a challenging role
to play in making sure that the existing technical workforces possess needed skills to remain
employable in the new economy. What are the appropriate online technologies, that is, Virtual

i;iming Environments (VLE) available for different types of learning in TVET in post Covid-19

TVET System in Nigen a

2 :a;‘zce‘;elsesngf; TXST In any developing country can be 'considered a key indicator of the country‘s
Prerequisi, fon ve.lo_pment. UNESCO (2011) recognizes this fact when it stated that TVET is a
developmeng r A:sustam.mg the complex structure of modern civilization and economic and social
Contribyte té quality TVET programme help to promote a country’s economic growth,
Margingigeq Cs;Velty_ 'reductlon as well as ensures the .social and economic inclusion of
T Such thys Munities (UNESCQ 201.3). The united nation has placed so much emphasis on
at1t continues to coordinate its development worldwide for quality assurance. Thus,
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haveT refers to education, which g nla'Sta”la
killed worD {luc (2001), TVEW and understanding necessary for el Y i, 1“\
According to Atch‘?afetgi practical skills, kn(}V‘;hc(éupations. Uwaifo (2010) defineq Tvn]lgplo
- re o« e, 313 5
participants 0 a;i‘gpation, trade or grouphg are to be the mitiators, fa_u'htators and jp, e]* as;:
lar personnelW ately training its citizenry op th " ment%

in a particular 0 oriented . " !
training of technically f a nation by ade(cil stainability. TVET as defin ;
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“Referring to those aspects of the educa : g in a
f;zﬁ?';ijga;,un thI; study of technologies and related sciences and {lze
fcquisitz'on of practical skills, attitudes, understanding and knowledge relating

) s Yy
10 occupations in various sectors of economic and social life

B.M.M

TVET is:

* Anintegral part of general education;
. Qoglfans of preparing for occupational fields and for effective participation in the world
* An aspect of lifelong learning and a Preparation for responsible citizenship;
* Aninstrument for promoting environmentally sound suitable development
* Amethod of alleviating poverty
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Jotor Jomain has five main categories (Dave 1975):

arner goes t
ynstrated.
r practices the skills until some level of competence is attained.

ychon

he P? o

| Wn’on: ['h¢ ‘lc

¢ \-phincd and demt
¢! (

an{pulaﬂom The learne
The learners continue t0 practice until they attain the competency requirement.

The leart level expertise that allows them to solve problems.

hrough a period of trial and error to imitate an act that has been

jon?
sers attain higher-

A rale ation: The ers reach a stage where responses can be automatic (routine).
5. M {ing to note that only during the imitation stage does the learner need explanation and
“ntcn‘bp: During the manipulation, precision, articulation, and naturalization stages, the
jemonstT Oréctice independently to perfect their skills. Consequently, the imitation stage is the
a:al phase of practical skills development, because it requires most guidance and support
t to note that the teaching of practical skills would always require the

tors and a range of tools or equipment.

] Prects
| Airficulation:
' Jearn

jearnef "
critical PV
f“os s importan
apport of skilled instruc
rming Takes Place
occurs through five senses and in varying amounts. Following is estim

om the five senses (Kupsh & Mason, 1986):

ow Lea
! ated amount of

[ carning
fearning fr
/ Taste: 1%

v/ Touch: 1.5%
v Smell: 3.5%

/ Hearing: 11%

/ Seeing: 83%
The amount of information that people retain is also an
Mason (Table 1) also provide some interesting insights re

the various senses over time:

important aspect of learning. Kupsh and
garding the amount of retention through

Table 1: Retention of Learning

After 3 hours (%) After 3 days (%)
Material heard only 70 10
Material seen only 72 20
Material both heard and seen 85 65

ICT tools for teaching psychomotor skills

T : .
| mgi;:ﬁ“glngdoef pr_actlcal skills is most often associated with workshops and laboratories, specialist
- tehearsa I inv<(l)llllpmtt;nt, smauer class sizes aqd, frequently, longer blocks of time for practice and
 Manipulate cex? e r_mnd _and body coordination to peﬁggn a task; it also requires the learner
OMmop yge or tezuL _objects in or@er to demonstrate creativity and to perform a task. ICTs in
¢ nlemet. wire 1_C ing and Iearmng include: audiocassette tapes, radio, videotapes, CD-ROM,
augiy mph’ics e line t.echnology, wireless technology, web-based training, audio conferencing,
Efqu%gy i l;slelgferactlve Felevision, videoconferencing, and open and distance learning. When
‘ c:],‘: ‘ Ommonasaa criehv;ry r_nechanism the fo_cus is on packaging course content for digital
; LEapl.“er'baSed instrur?t)' oaches in current use include c_omputer—assmted instruction (CAI),
Ming (O ) pro ion (CBI), and web-based or online instruction. Open and Distance

grammes make extensive use of technology as their delivery mechanism.
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M. Hassan, A. Rufa’i, D. Tbrahim, W. p Kareen,
. M. Mohammed, A - ies than the teaoh: By

| : es more difficulties than the €aching o ,
tical skills pos wever that the inability to meet the oy OW

ing of prac ho ol 0
For the VLE, medtegi}:]lg Draxler (2002) nogefs irial Age models to solve Artificia] Inteljy, Ii:ngegi
and theory. Hadda f a tendency 10 USE In e(%

o o
self-inflicted because‘ -
Age problems. VLE include:

' MOODLES and blackboard,

v web-based learning environments, -~
1€,

v virtual reality settings such as Secon

v software that aims to teach skills,

v educational games and simulations, )
ing, an
v use of discussion forums to promote learning,

v' knowledge exchange, among others. ' L N
Simulators are often used in TVET to address safety concerns durmsgi :?fcll(nclitrlizgelr)falsne i?sf trainy
and to offset cost in renting equipment for training_crane operators and il Most Vilglplest
form, technology can be used for drill and practice to ;(')mplelzilelfel;rlnning ol The quey Os e

o3 i . 1 i
designed for theory lessons and are not suitable for teac. ing and le ' I,
wha%rgppropriate rc);nline technology will provide interactive educational content delivery beﬁttmg

of the new economy?

Artificial intelligence in TVET

The increasing need for intelligent and accurate decision-making across industries' has qu to a
€Xponential growth in the adoption of AI and Machine Learning (ML) techpolgg1§8, W'thh will

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 trajts associated with 3

as a constellation of
sing, Comprehending,

: : - Deducting from the
definitions above, AI refers to the simulation of human intelligence i machines, W%lile O}Iﬁman

develops the broad strategy, a machine takes care of the calculationg.

In light of this encompassing definition, a new economy is borp (#6, Table 2 which i

and idea-based economy where the keys to Job.creation and higher star)ldards gﬁ?\?iﬁeig:
innovative ideas and technology embedded In services and Mmanufactyreq products driven by Al
Four types of Al are.reactive machmes,_ limited memory, ﬂ}epry of mind and Self-awareness.
(Wikipedia, 2020)._Al is a new and_ emerging educatloq and training Pathways i the world today,
According to Busch (2017), education will see a boost n GVA from (g percent to
2035 and manufacturing from 2.1 to 4.4 percent. On lndustry. outputs, education i e
lowest, 1.1 to 1.2; however, for the impact of Al on profits by lndust{y: education g expected to
top other industries with 84% profit by 2035. The reason for the lovxf industry inputs is that AT j
not targeting human jobs but rather provides a reach database on Which teacherg and students can
build their skills and help in decision-making. The c;)Vlzd-19 pandemic hag further reshaped the
economies of the world to a new economy #6 (see Table 2).
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Table 2: Six “New Economies”( Source: Adapted from Kafka, 2013)

W Period Main symbols

#1 The Industrial 1787-1842  Cotton textiles, Iron,
New FRORUSE Revolution Steam power
#2 The Bourgeois 1842-1897  Railroads
New Economy Kondratieff
3 The New- 1897-1939  Electricity,
New By # Mercantilist Automobile
Kondratieff
#4 The Cold-War 1939-1989 Defense, Television,
New Econonty Kondratieff Mainframe
computers
#5 The Information 1989-2020  Personal computc_zrs,
New Economy Age Telecommunication
s, Entertainment
New Economy #6 The Artificial 2020-7777  AI, ML, Robotics
Intelligence Age

Mohammed, B. M.

— . oyqe
Alpowered systems deliver constantly rising rates of return due to their ability to learn, adapt and

evolve over time. There will be a need for new skills in the workforce that iqtegr_ate technigal
expertise, with a new emphasis on human abilities—judgment, communication, creative
thinking—that complement technologies (Busch, 2017). Purdy (2017) states the potential of Al as
the new factor of production:

“Al can drive growth in at least three important ways. First, it can
create a new virtual workforce—what we call intelligent automation.
Second, Al can complement and enhance the skills and ability of
existing workforces and physical capital. Third, like other previous
technologies, Al can drive innovations in the economy. Over time,
this becomes a catalyst for broad structural transformation as

economies using Al not only do things differently, they will also do
different things.”

?he computer is programmed to learn increasingly abstract concepts, and to combine these
different concepts with one another. ML is a branch of Al that seeks to provide the machine with
examples of be.ha\.vior, which enable it to learn to recreate such behavior itself. For example, if the
fﬁzt;léeocf)ftgebull)l_dlnglor furniture is imputed into .the computer, it would process the outlines’of the
s 57 theof aJcect, fee;lrn the' concept of an outline, and _then combine the outlines to recreate the
Teaching s Oe n:) tt at gbje_ct. DaFa is the raw ma!tenal used to produce artificial intelligence.

otor skills in design, manufacturing and production is possible using Al to

1ecreate design and m i

— anufacture products. Al will perf i 1

g ) perform manufacturing, qual

80 time, and reduce materi o, peorn, e

Maip als waste, improve production reuse icti

i "enance, and much more including: b » perform. predictive
Ueation: R ) )

SYstems, deucatOTS armed with data-driven insight can make a significant impact on school

tu 5
TeSPongiye b ?;;’o and curriculums (Zohuri & Rahmani, 2019). Education systems must be
i , ensure Stlilée market dergands. By analyzing big data, educators can identify at-risk
ﬁ:l“-a' , decisip nts. are making adequate progress, and can implement a better system for
demnnﬁed five d.ﬂn'mak“_lg and_ support of teachers and principals. Haddad and Drexler (2002)
.Onstration, erent hierarchical levels of education where ICTs can be used: presentation,

0 dril ioa. i . .
Ulineg beloy, (Talilzg()i- Practice, interaction, and collaboration. The levels and technologies are
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The In formation Technology Revolution
6.

Omnipresence of microchips

(a

) Dramatic decrease in price of computing .
(b Decrease in data cost facilitates global communications
[ ]

my is one where risk, uncertainty, competition and constant change are not the
econo

The new but the main rule of life-skills and lifelong learning.

exception

Conce=t? i logy for any industry. As the technology matures
Artificial intelli is a game-changing technq ogy for any indt .

- m;;::)hgerzcle is bfcoming more accessible for companies. Education tﬁystr;\r[ng Tthsatst:f:1
e to Il)r;bour market demands will incorporate Al both in the.way CtieCe I neeged m
responswend in the education and training provided to students. Chanfﬁes in cIl{ra e
O s labour markets, but also for future disrup !

t only for the current labo . ' : :
prepai;;g(ti:gtt)snn& hun};an work and nothing can be a substitute of human intelligence and the
an au

ability to adapt to unexpected changes.
Recommendations | | |
1. TVET providers should seek to engage as drivers of Al innovation as well as suppliers of talent.

9. TVET institutions should begin planning and commencement of Al programmes towards
| workforce upgrade for the new economy.

3. Higher institutions should invest now in AI and commence teacher training in TVET.
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