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 d

ist
an

ce
 me

dia
). 

In
 N

ig
a i

nfo
 

app
rent

ices
hip 

off
ers

 th
e 

gre
ate

r opp
ortu

nity
 for

 th
e 

acq
uis

itio
n o

f 
em

plo
yab

le S
ku 

nh
t a

bo 

sec
tor

, w
hil

e 
for

ma
l TV

ET
 pro

gra
mm

es 
ar

e 
sch

ool
-ba

sed
. T

he
 cov

id-
19 

cri
se

s 
naa

 

gre
ate

r 
cha

llen
ges

 th
at

 h
av

e 
m

ad
e 

sta
ke

 ho
lde

rs 
in 

th
e 

edu
cat

ion
 ind

ust
ry 

to
 en

 

Di
sta

nce
 Lea

rmi
ng 

(D
L) 

fo
r 

th
e 

cov
id-

19 
pan

dem
ic e

ra
. 

VE
TD

 

S
ch

oo
ls

 

or
kp

la
c;

 

br
ou

gh
 

em
br

ac
e 

th
e u

se
 

Th
e 

nat
ion

al 
pol

icy
 o

n 
edu

cat
ion

 (Fe
der

al 
Re

pub
lic 

of
 Ni

ger
ia, 

20
14

), 
pre

sen
uT

 in t
he 

voc
atio

nal
 sub

jec
ts 

at
 all

 lev
els

 of
 edu

cat
ion

. T
he

 du
rat

ion
 of

 th
e 

scho
ol-b

asea
nda

ry s
C a

n
d

 
e
s
e
n

te
d

 t
ec

h
n

ic
al

 i
 

9
3

4
 

edu
cat

ion
al 

sys
tem

, 1
s 

ni
ne

 ye
ars

 pre-
voc

atio
nal 

ski
lls

 a
t 

pri
ma

ry 
an

 

Hig
her

 vo
cat

ion
al 

sk
ill

s 
ar

e 
oft

ere
d 

fo
r 

thr
ee

 ye
ars

 a
nd

 fo
ur

 ye
ar

s 
at

 se
nio

r sc 
e yar

iou
 

ter
tiar

y 
ins

titu
tion

s resp
ecti

vely
. Dev

elop
ing 

effe
ctiv

e sch
ool

-ba
sed

 cur
ricu

u 
fe

tic
a 

S
c
h

o
o

k
 

an
d 

ju
ni

or
 s

ed
 

S
e
c
o

n
d

a
ry

 sc
h

o
o

. a
n

d
 

of 
TV

ET
 fo

r 
D

L 
in

 life
-sk

ills
 an

d 
lif

e 
lea

rnin
g m

us
t b

e 
ba

sed
 o

n
 psy

cho
mo

t 

It 
is 

imp
orta

nt 
to

 
sur

ve
y 

th
e 

taxo
nom

y 
of

 
th

e 
psy

cho
mo

tor 
do

ma
n 

De
 

appr
opri

aten
ess 

of
 I

C
Is

 fo
r 

tea
chi

ng 
an

d lea
rnin

g pra
ctic

al 
sk

ills
 in

 TV
ET

. 

th
e 

th
eo

re
 

do
m

ai
n 

be
fo

re
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T
e
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tsm
 

W
 

E
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atrn
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azgrz 

T
h

e psychonotor d
o

n
a
i
n

 h
a
s
 fiv

e
 
m

a
in

 categpries (D
av

e 1975 

Im
itation: T

he learn
er g

o
es through 

a period f 
trial an

d
 e

rro
s
 to

 im
itate a

n
 a

c
t th

at h
as b

een
 

C
xplaincd and d

en
o

n
strated

 

7 
M

anipulation: T
h

e
 learn

er practices the skills until v
m

e
 level o

f o
m

p
e
te

n
c
e
 is attain

ed
. 

P
recision: T

he le
a
rn

e
rs c

o
n

tin
u

e
 to

 practice untíl they attain the c
n

p
e
te

n
c
y

 req
u

irern
er 

A
A

rtculatlon: T
he learn

ers attain higher-level expertise that allow
s them

 to
 lv

e
 p

rö
en

s. 

5N
aturalhzation: T

he learners reach 
a stage w

here resp
o

n
es c

a
n

 be autom
atic (routine) 

Iis interesting to note that only during the im
itation stage does the learner need ezplanation an

d
 

dem
onstration. D

uring 
th

e m
anipulation, precision, articulation, 

an
d

 n
atu

ralizatio
n

 tzges, 
th

e
 

Icarner 
c
a
n

 practice independently to
 perfect their skills. C

onsequently, th
e im

itation stage is th
e 

m
ost critical phase of practical skills developrnent, b

ecau
e it requires m

o
st guidance an

d
 support 

in V
LE. 

It 
is im

portant 
to

 note that the teaching of practical skills w
ould alw

ays require th
e 

support of skilled instructors and a range of tools or equipm
ent. 

H
ow

 L
earning T

ak
es P

lace 

L
earning occurs through five senses an

d
 in varying am

ounts. F
ollow

ing is estim
ated

 am
o

u
n

t o
f 

learning from
 the five senses (K

upsh &
 M

ason, 1986): 

Taste: 
1%

 
T

ouch: 
1.5%

 

Sm
ell: 

3.5%
 

Hearing: 11%
 

Secing: 
83%

 
The am

ount of inform
ation that people retain is also an im

portant aspect of learning K
upsh and 

M
ason (T

able 1) also provide som
e interesting insights regarding the am

ount of retention through 
the v

ario
u

s sen
ses o

v
e
r tim

e: 

Table 1: R
etention of Learning

A
fter 3 hours (%

) 
A

fter 3 days
(%

)

M
aterial heard only 

70 
10 

M
aterial seen only 

72 
20 

M
aterial b

o
th

 h
eard

 an
d

 seen 
85 

65 

IC
T

 tools fo
r teach

in
g

 p
sy

ch
o

m
o

to
r skills 

T
he learning o

f practical skills is m
ost often associated w

ith w
orkshops an

d
 laboratories, specialist 

m
aterials and equipm

ent, sm
aller class sizes and, frequently, longer blocks o

f tim
e for practice an

d
 

rehearsal. It involves the m
in

d
 an

d
 body coordination to perform

 a task; it also requires the learner 
tO m

anipulate certain objects in order to dem
onstrate creativity an

d
 to perform

 a task. IC
T

s in 

Com
m

on 
u

se
 for teaching an

d
 learning include: au

d
io

cassette tapes, radio, videotapes, C
D

-R
O

M
, 

the Internet, w
ire line technology, w

ireless technology, w
eb-based training, audio conferencing 

audio graphics, interactive television, videoconferencing, 
a
n

d
 o

p
e
n

 a
n

d
 d

istan
ce learning. W

h
en

 

technology is used 
a
s
 

a delivery m
echanism

 the fo
cu

s is 
o

n
 packaging 

c
o

u
r
s
e
 c

o
n

te
n

t fo
r digital 

aelivery. 
C

o
m

m
o

n
 

approaches 
in 

c
u

rre
n

t 
u

s
e
 

in
clu

d
e 

com
puter-assisted 

in
stru

ctio
n

 
(C

A
I), 

com
puter-based 

instruction 
(C

B
I), 

an
d

 
w

eb
-b

ased
 

o
r
 

o
n

lin
e 

in
stru

ctio
n

. 
O

pen 
a
n

d
 

D
istan

ce 

Learning (O
D

L) p
ro

g
ra

m
m

e
s m

a
k

e
 ex

ten
siv

e u
s
e
 o

f technology a
s
 th

eir delivery m
ech

an
ism

. 
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Ib

ra
h
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n

d
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H

a
d

d
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 a
n

d
 D

r
a
x

l
e
r
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2
0

0
2
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n
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d
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a
t
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e
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b
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e
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 I

n
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s
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a
l
 
A

g
e
 m
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e
l
s
 
to

 s
o

lv
e
 

A
ge

 p
ro

b
le

m
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 V
L

E
 in

c
lu

d
e
: 

M
O

O
D

L
E

s
 a

n
d

 b
l
a
c
k

b
o

a
r
d

, 

hvalen
g 

F
o

r 
th

e
 V

L
E

, 
th

e
 

a
c
h

i
n

g
 o

f p
r
a
c
ti

c
a
l s

k
i
l
l
s
 p

o
s
e
s
 

m
o

r
e
 

d
i
l
l
i
c
u

l
t
i
e
s
.
 

so
lv

e 
A

rti
fic

ia
l |

 

w
e
b

-
b

a
s
e
d

 l
e
a
n

i
n

g
 e
n

v
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o
n

m
e
n

ts
, 

v
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a
l 

re
al
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y 
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in
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 su
c
h
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s
 S

e
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o

n
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 L
if

e
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s
o

f
t
w
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r
e
 th
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m
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 t
e
a
c
h

 s
ki
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s,

 

e
d

u
c
a
ti

o
n

a
l 

ga
m

es
 an

d
 s

i
m

u
l
a
t
i
o

n
s
, 

u
s
e
 of

 d
is

cu
ss

io
n

 fo
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m
s 

to
 p

ro
m

o
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 le
a
rn

in
g
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a
n

d
 

kn
ow

le
dg

e 
ex

ch
an

ge
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m
o

n
g

 o
th

e
rs

. 

S
im

u
la

to
rs

 a
re

 o
ft

en
 u

se
d

 i
n

 T
V

E
T

 t
o

 a
d

d
re

ss
 s

af
et

y 
c
o

n
c
e
r
n

s
 
d

u
ri

n
g

 t
h

e 
in

it
ia

l 
n

h
a
. se

 

to
rm

, te
ch

no
lo

gy
 c

a
n

 
b

e 
u

se
d

 f
o

r 
dr

il
l 

a
n

d
 p

ra
ct

ic
e 

to
 c

o
m

p
le

m
e
n

t 
in

st
ru

ct
io

n
 M

S
I
m

 

de
si

gn
ed

 f
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 f
o
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d
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g 
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he
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wh
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ri
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o
n

li
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e 
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gy

 w
il
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ra

c
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e
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u

c
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d 
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n
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l 
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I 
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d 

M
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L
) 
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ich
 

re
m
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n
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t 
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o
 c

o
m

e.
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il
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ni
 (

20
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) 
c
a
p
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d
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h
e
 e

m
e
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e
n

c
e
 o

f 
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fi
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al
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ge
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e 
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e 
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"W

e h
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d 
an

 e
ra

 i
n 

w
hi

ch
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ll,
 o

r 
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m
o

st
 a

ll
, 

p
h

en
o

m
en

a 
ca

n 
be

 m
ea
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an

d
 

qu
an

tif
ied

 u
sin

g 
al

l 
ki

nd
s 

of
 s

e
n

so
rs

 
an

d 
m

od
el

s"
.

A
rt

if
ic

ia
l 

in
te

lli
ge

nc
e 

re
fe

rs 
to 

t 
si

m
ul

at
io

n 
o

f 
hu

m
an

 in
tel

lig
en

ce
 in

 m
ac

hi
ne

s.
 M

ac
hi

ne
s 

a
re

 p
ro

gr
am

m
ed

 t
o

 t
hi

nk
 li

ke
 a

nd
 mim

 
th

e 
ac

tio
ns

 o
f 

hu
m

an
s.

 T
he

 t
er

m
 a

ls
o 

ap
pl

ies
 t

o
 a

ny
 m

ac
hi

ne
 t

ha
t 

ex
hi

bi
ts

 t
ra

its
 a

ss
oc

ia
te

d 
with

 
hu

m
an

 m
in

d 
su

ch
 a

s
 le

ar
ni

ng
 a

nd
 p

ro
bl

em
 s

ol
vi

ng
 a

s 
in

 t
he

 c
a
s
e
 o

f 
T

V
E

T
. 

A
rti

fic
ia

l in
tell

ige
nc 

so
m

et
im

es
 

ca
lle

d 
m

ac
hi

ne
 

int
ell

ige
nc

e, 
is 

in
tel

lig
en

ce
 d

em
on

st
ra

te
d 

by
 

m
ac

hi
ne

s, 
un

lik
e 

te 
na

tu
ra

l 
int

ell
ige

nc
e 

di
sp

lay
ed

 b
y 

hu
m

an
s 

an
d 

an
im

al
s 

(W
ik

ip
ed

ia,
 2

02
0)

. H
in

di
 (2

02
0)

 de
fin

ed 
A

 
a
s
 

a 
fie

ld
 

of
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h 

th
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ol
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s 
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vid
ing

 m
ac

hi
ne

s 
w
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h 
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m
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s 
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int

ell
ige
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is 
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t 
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d 
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ild

ing
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lo
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s, 
al

l 
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 d
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a 
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k
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e

a
c
ro
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d 

bu
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ur
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A
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k 
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esc
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ea 
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a
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a
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ion

 to
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m
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de
fin
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I 
a
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lau
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s t
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t 
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w
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m
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m
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ne
s 
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m
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y 
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ing
, c

om
prc

 
ac
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g 
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d 

lea
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ng
-th

ere
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 a
llo

wi
ng

 p
eo

ple
 t

o
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hi

ev
e 

m
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h 
m

o
re
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De
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ng
 

de
fin

itio
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A
l 

re
fe
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e 
sim

ul
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hu

m
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 in
tel
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m

ac
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W
 

de
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s t
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 b
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 str
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m
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hi
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s 
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 o
f t
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 ca
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s.
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en
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g 
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m

an
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g d
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n
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y 
is 
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 w
h

ic
h
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 k
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w

le
d 

an
d 

ide
a-b
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d 

ec
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om
y 

w
he

re
 

th
e 

ke
ys
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o 
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 c
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r 
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a 
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r 
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w
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t. 
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w
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 pro
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 b
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 pro
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hctract: The Information and Communication Technology (1CT) has continue to gain momentum within 

fmCWork of potential etforts and strategies to boost all faucets of human endeavours among which is 

iion of skills in Technical, Vocational Education and Training (TVET) for life-skills and life learning 

hat could lead to employment and job creation in today's new economy. The impact of Covid-19 has brought 

aut many challenges that include changes in ways of life that afects work, relationships, economy, choices, 

education, business, and many more. TVET has a greater role to play tn making sure that its students and the 

eristing techtmical workforce are given appropriate training to remain employable in the new economy of post 

Covid-19. Regrettably, many graduates of TVET do not poses computer soft skills required for job success in 

nost Covid-19. This paper reviewed the VLES currently in use for theory lessons and identified Artificial 

Inteligence (A) as appropriate online technology that should be used for lesson delivery considering the nature 

of TVET and the resultant challenges of covid-19 pandemic. The paper also identified areas of application of 

AI in industries in which training is conducted in TVET. The paper recommended among others that TVET 

institutions should begin planning and commencement of AI programmes towards workforce upgrade for the 

new econonmy. 

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 
IUes 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 
disuption education has witnessed in recent history. The impact of Covid-19 crises added to the 
global challenges faced by the education industry (Changes in ways of life that affects work, 
elationships, economy, choices, education, business, and ctcetera). 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 
Learning Environments (VLE) available for different types of learning in TVET in post Covid-19 
era? 

TVET system in Nigeria 
4CCess of TVET in any developing country can be considered a key indicator of the country's 

H ment in development. UNESCO (2011) recognizes this fact when it stated that TVET is a 
d Ste for sustaining the complex structure of modern civilization and economic and sOcial 

pment. A quality TVET programme help to promote a country's economic growth, e to poverty reduction as well as ensures the social and economic inclusion of 

TVe d communities (UNESCO 2013). The united nation has placed so much emphasis on 
tnat it continues to coordinate its development worldwide for quality assurance. Thus, 

VET 
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any 
country 

that evolved into a 
technological 

advanced one, TVET .. 

and vital role, as 
skilled work force would have been 

According to 
Atchoarena & Delluc (2001), 

TVET refers 

participants to acquire the practical skils, 
knowhow and understanding neces 

in a particular occupation, trade or group of oCcupations. 
Uwaifo (2010) do or en 

training of technically oriented personnel who are to be the 1nidators, facilitators a 

of technological development of a nation by adequately training its citizenry 

technologically literate, leading to self-reliance and sustainability. TVI 

(2001) and adopted by the Federal Republic of Nigeria in her national policy 

29) is: 

ust have pla 
an required, also to er 

to education, whichj is 

B. M. 
Mohammed, A. M. Hassan, A. Ruta 1, D, Tbrahim. 

le its sust 

ainaii mainly cessa 

mployme ined TVET 

implemet as th 
the need to b by UNES 

ducation (201 
on 

VET as defined 

"Refering to those aspects of the educational process involving in addition to 

general education, the study of technologies and related sciemces and the 
acquisition of practical skill, attitudes, understanding and knowledge relating 
to occupations in various sectors of economic and social life" 

TVET is: 

An integral part of general education; 
A means of preparing for occupational fields and for effective participation in the worla 
Work; 

rld of An aspect of lifelong learning and a preparation for responsible citizenship; An instrument for promoting environmentally sound suitable development Amethod 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 paticularly at 

craft, advanced craft and technical levels; Provide the technical knowledge and vocational skills necessary for agricultural, commercial 

and economic development; 
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 hus 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 work and life. It is the goal of TVET to 

prepare learners for specific jobs or types of work, often including practical and/or procedural 

activities. TVET can take place either in formal schools (primary through post primary schools/ 

technical colleges, polytechnics and the universities), or informally (training at the workplace, 

enterprise and apprenticeship training centers as well as by distance media). In Nigeria traditional 

apprenticeship offers the greater opportunity for the acquisiion of employable skills in the informal 

sector, while formal TVET programmes are school-based. The covid-19 crises has brought about 

greater challenges that have made stake holders in the education industry to embrace the use of 

Distance Learning (DL) for the covid-19 pandemic era. 

The national policy on education (Federal Repubic of Nigeria, 2014), presented technical and 

vocational subjects at all levels of education. The duration of the school-based TVET in the 9-3-4 

educational system, is nine years pre-vocational skills at primary and junior secondary schools. 

igher vocational skills are offered for three years and four years at senior secondary school and 

ertiary institutions respectively. Develop1ng eifective school-based curriculum at the various levels 

TVET for DL in life-skills and life learning must be based on psychomotor theoretical concepts. 

is important to survey the taxonomy of the psychomo 
propriateness of ICTs for teaching and learning practical skills in TVET. 

omotor domain before exami mining the 
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The oyer 
. mhatiom: The 

yplained and demonstrated. 

omotor 

domain has five main categories (Dave 1975): 

learner goes through a period of trial and error to imitate an act that has been 

The learner practices the skills until some level of competence is attained. 

2 Manipulaton: 

Presion 

a The learners continue to practice until they attain the competency requirement. 

ation: The learners attain higher-lev expertise that allows them to solve problems 

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

demonse 

onstration. During the 

er can practice 

most cr e eritical phase of practical skills development, because it requires most guidance and support 

manipulation, precision, articulation, and naturalization stages, the 

independently to perfect their skills. Consequently, the imitation stage is the 
Iis 

interesting 

to note that only during the imitation stage does the learner need explanation and 

in VLE. It is important to 

support of skille 

note that the teaching of practical skills would always require the 

lled instructors and a range of tools or equipment. 

How 
Learning 

Takes Place 

Learnin Iearning occurs through five senses and in varying amounts. Following is estimated amount of 

learning from the five senses (Kupsh & Mason, 1986): 

Taste: 1% 

Touch: 1.5% 

Smell: 3.5% 

Hearing: 11% 
Seeing: 83% 

The amount of information that people retain is also an imnportant 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 

Material both heard and seen 

20 

85 65 

CT tools for teaching psychomotor skills 

ning of practical skills is most often associated with workshops and laboratories, specialist 

b nd equipment, smaller class sizes and, frequently, longer blocks of time for practice and 

f d.t involves the mind and body coordination to perform a task; it also requires the learner 

Cmulate certain objects in order to demonstrate creativity and to perform a task. ICTs in 

theTne for teaching and learning include: audiocassette tapes, radio, videotapes, CD-ROM, 

aemet, wire line technologY, wireless technology, web-based training, audio conferencing, 
graphics, interactive televi echno evision, videoconferencing, and open and distance learning. When 

delivery uca as a delivery mechanism the focus is on packaging course content for digital 

Computer.h n approaches in current use include computer-assisted instruction (CAI), 

aming (o struction (CBI), and web-based or online instruction. Open and Distance 

7 POgrammes make extensive use of technology as their delivery mechanism. 
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aching of knowed. 
and theory. Haddad and Draxler (2002) noted however that the inability to T 

self-inflicted because of a tendency to use Industrial Age models to solv 

Age problems. VLE include: 

For the VLE, the teaching of practical skills poses 
more difficulties than the teai 

eet the ch: olve Artificial 
ntelligence ( 

MOODLEs and blackboard, 
web-based learning environments, 

virtual reality settings such as Second Life, 

software that aims to teach skills, 

educational games and simulations, 
use of discussion forums to promote learning, and 

knowledge exchange, among others. 

aining 
Simulators are often used in TVET to address safety concerns during the initial phase of tras: 
and to offset cost in renting equipment for training crane operators and truck drivers. In its sinmn 

are 
orm, technology can be used for drill and practice to complement instruction. Most VLEs 
designed for theory lessons and are not suitable for teaching and learning skils. The question is what appropriate online technology will provide interactive educational content delivery befittin 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 human capabilities by sensing, comprehending, 
acting and learning-thereby allowing people to achieve much more. Deducting from the 
definitions above, AI 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 1s born (#6, Table 2) which is knowledge 
and idea-based economy where the keys to jod Creation and higher standards of living are 
innovative ideas and technology embedded in services and manufactured products driven by AI 
Four types of AI are reactive machines, imitea memory, theory of mind and self-awareness (Wikipedia, 2020). AI is a new and emerging eaucation and training pathways in the world tadav According to Busch (2017), education wl see a boOSt in VA from 0.9 percent to 1.6 percent by 

2035 and manufacturing from 2.I to 4.4 percent. On industry outputs, education ic noof #h lowest, 1.1 to 1.2; however, for the impaet ol Al Oprons y industry: education is expected to 
top other industries with 84% profit by Z053. 1ne teason tor the low industry inputs is that AT is 
nat faroeting human jobs but rather provides a reacn database on which teachers and students can huild their skills and help in decision-making. 1he covid-1 pandemic has 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) 

Period Main symbols 
Also known as 

The Industrial 

Revolution 
Cotton textiles, Iron, 
Steam power 

1787-1842 New Economy #1 

1842-1897 Railroads The Bourgeois 
Kondratieff 

New Economy #2 

1897-1939 Electricity, The New 
Mercantilist 

New Economy #3 
Automobile 

Kondratieff 

Defense, Television, 
Mainframe 

The Cold-War 1939-1989 New Economy #4 
Kondratieff 

computers 

Personal computers, 
Telecommunication 

The Information 1989-2020 New Economy #5 

Age 
s, Entertainment 

AI, ML, Robotics 2020-177? The Artificial 

Intelligence Age 
Mohammed, B. M. 

New Economy #6 

ALDOwered 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 integrate technical 

expertise, with a new emphasis on human abilities-judgment, communication, creative 

thinking-that complement technologies (Busch, 2017). Purdy (2017) states the potential of AI as 

the new factor of production: 

"AI can drive growth in at least three important ways. First, it can 
create a new virtual workforce-what we call intelligent automation. 
Second, AI can complement and enhance the skills and ability of 
existing workforces and physical capital. Third, like other previous 
technologies, AI can drive innovations in the economy. Over time, 
this becomes a catalyst for broad structural transformation as 
economies using AI not only do things differently, they will also do 
different things." 

The computer is programmed to learn increasingly abstract concepts, and to combine these 
diferent concepts with one another. ML is a branch of AI that seeks to provide the machine with 
examples of behavior, which enable it to learn to recreate such behavior itself. For example, if the 
picture of a building or furniture is imputed into the computer, it would process the outlines of the 
Shape of the object, learn the concept of an outline, and then combine the outlines to recreate the 

mage of the face of that object. Data is the raw material used to produce artificial intelligence. caching psychomotor skills in design, manufacturing and production is possible using AI to 
ae design and manufacture products. AI will perform manufacturing, quality control, shorten 

ime, and reduce materials waste, improve production reuse, perform predictive maintenance, and much more including. Educ 
vetn Educators armed with data-driven insight can make a significant impact on school sy 

Tesn uaents, and curriculums (Zohuri & Rahmani, 2019). Education systems must be responsive to students ensure students are 

labour market demands. By analyzing big data, educators can identify at-risk 
making adequate progress, and can implement a better system for 

and support of teachers and principals. Haddad and Drexler (2002) aierent hierarchical levels of education where ICTs can be used: presentation, 
elnand practice, interaction, and collaboration. The levels and technologies are 

evaluati ion, decision-making and identified five demonst 
Outlined below (Table 3) 
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6. The Information Technology Revolution 

(a) 
Omnipresence of microchips 

(b) Dramatic decrease in price of computing 

. Decrease in data cost facilitates global communications 

The new economy is one where risk, uncertainty, competition and constant change are not the 

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

Conclusion 

Artificial intelligence is a game-changing technology for any industry. As the technology matures 

and costs drop, AI is becoming more accessible for companies. Education systems that are 

responsive to labour market demands will incorporate Al both in the way the TVET system 

operates and in the education and training provided to students. Changes in practice are needed to 

prepare students not only for the current labour markets, but also for füture disruptions. AI is now 

an augmentation to human work and nothing can be a substitute of human intelligence and the 

ability to adapt to unexpected changes. 

Recommendations 

1. TVET providers should seek to engage as drivers of AI innovation as well as suppliers of talent. 

2 TVET institutions should begin planning and commencement of AI 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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