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President’s Note

Mualaysiu uspired to be u developed country
by 2025.The emerying fechnology hus taken
our life und work to creute opportunities. The
Internet und other udvunces in Technoloyy
have contributed to the development of
nation’s economy. Alony with the rapid
economic jproyress, nhew tfechnoloyicul
udoption und skilled lubour demaunds drive
stronger competitions for workforces to be
recoyhized us professionuls.

With the recoyhnition through
membership reyistration with Malaysia Bourd
of Technoloyists (MBOT), the Techholoyists
und Technhiciuns how huve u cleurer puth
towurds guining recoygnition. The recoynition
is one of the importunt elements that will
help wedther the Industrial Revolution 4.0.

The construction industry in Malaysia has
undergone ucceleruted evolution, driven
by technholoyy dund innovation. Buildiny
und Construction Technholoygyy is one of
the 23 techhology danhd technicul fields
recoyhized by MBOT.Thus far,575 Professiondil
Technoloyists  (Ts.) und 44  Certified
Technicians in Building und Conhstruction
Techholoygy has been recoyhized by MBOT.
As one of MBOT’s Techholoygy Expert Panel
(TEP), Technoloyicul Associution of Muluysiu
(TAM) carries the responsibility to help MBOT
in developiny the best practises in the field
of Building and Construction Technoloyy.
TAM is actively assisting MBOT in providing
professionul ussessment frumework und
udvising the Examinution and Quulification
Committee (EQC) in terms of technology
und technicul uspects thut heeds to be
covered during the ussessment to ensure
that dll reluted ussessments ure covering
the lutest tfechnoloyy.

Apart from that, MBOT hus been given
the opportunity und uccepted us provisionul
sighatory of Seoul Accord in June 2019. The
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Tan Sri Duto’ Acudemician (Dr.)
Ts. Anmud Zaidee bin Laidin, FASc.

prouctive step towards joining Seoul Accord
is cruciul to upygrade the computing und
informationtechnoloygyprogramsaccredited
by MBOT us professional programs that will
be recoynized by the signatory countries of
Seoul Accord.

For future plan,in November 2019, MBOT
in colluboration with  Mdijlis  Bundurayu
Shah Alam (MBSA), Mualaysiun Society of
Engineering und Technology (MySET) und
the Bourd of Town Plunners Malaysia (BTPM)
will work together to orgunise a conference
enfitled “Smart Technology for Smart City
Summit 2019”. The event is orgunized us
un effort to empower the professions of
Technholoyists und Techniciuns by enhancing
cooperution of various pdarties especiully
aucudemics, industry players and higher
educution institutions.

Lastly, MBOT is committed to have
more linkuges with various purties in order
to develop our functions and constantly
expund the recoyhition of technoloyists
und technhicians more resourcefully.
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e The Parliaument of Malaysia has enacted the Technoloyists and Techhnicians Act 2015 (Act
768), un act to provide for the establishment of Malaysia Bourd Technoloyists (MBOT), in
line with other professional bodies in Malaysija,

e MBOT isresponsible for the reyistration of graduute technoloyists und quulified tfechniciauns
us well us to recoynise professionul tfechnoloyists und certified techniciuns.

e MBOT promotes educution und professionul fruining in reluted technoloyy und technicul
fields.

e MBOT recoyhises technoloygicul careers und empowering Techhical and Vocdutiondl
Educution and Training (TVET).

e MBOT strives to be internationdlly recognised in the accreditution of fechnoloygyy und
technicul programmes with international accords in various fields. To date, MBOT hus
been uccepted us provisiondl signutory to Seoul Accord for the field of Information &
Computing Technoloygy und Cybersecurity Technoloyy.

4 )
VISION

To be u world cluss
professional body
for technoloyists
und techniciuns.
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MISSION

To elevute the stunding,
visibility and recoynition
of technoloyists
und techniciuns.

- J

WHO SHOULD
REGISTER?

\/ Professional Technologists
Graduute Technoloyists with practical
experience us stipulated by the Bourd

A/ 4

\/ Graduate Technologists

Holds u bachelor’s deyree recoynised

OBJECTIVE

To increuse the pool of skilled
workforce reyuired to uttduin
u high income economy,
and to protect public sufety
und hedlth,

by the Bourd

\/ Certified Technici‘aiv'"”
Quuilified Techniciun with fr dl

experience us stipulated by the Bourd

\/ Qualified Technician

Holds a certified quc_:lllﬂcohoh N
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Fee: RM30.00

Processing: RM20.00 APPLICATION FOR QUALIFIED TECHNICIAN <]
Reyistration: RM10.00

NO ( )
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Assessment Fee:
RM300.00

APPLICATION FOR PROFESSIONAL ASSESSMENT g |

N ( )
DECISION BY THE BOARD & > RE-APPLICATION

YES

Fee: RM200.00

Processing: RM50.00 APPLICATION FOR CERTIFIED TECHNICIAN
Reyistration: RM150.00

NO
DECISION BY THE BOARD > RE-APPLICATION

YES

Yearly Renewal:

RM100.00 CERTIFIED TECHNICIAN
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mB @% Flowchart: Application for Professional Technologist

Fee: RM50.00
Processing: RM40.00 APPLICATION FOR GRADUATE TECHNOLOGIST <«
Reyistration: RM10.00

NO ( )
DECISION BY THE BOARD > RE-APPLICATION
A\ A

A e APPLICATION FOR PROFESSIONAL ASSESSMENT <
NO ( )
DECISION BY THE BOARD > RE-APPLICATION

V ves
Fee: RM350.00

Processing: RM50.00 - APPLICATION FOR PROFESSIONAL TECHNOLOGIST
Reyistration: RM300.00

NO
[ DECISION BY THE BOARD } > RE-APPLICATION
\ A

Yearly ,5.3.283”_‘33 PROFESSIONAL TECHNOLOGIST

TECHNOLOGIST AND TECHNICIAN ACT 2015 TECHNOLOGIST AND TECHNICIAN (FEES) REGULATIONS 2017
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Infroduction

Construction, together with manufacturing
and services sectors adre instrumental
in muaintaining growth of the Mdualaysian

ecohomy. Compured to the lutter sectors,

construction has nhot shown much proyress
in terms of technoloyicdl innovdation. Apart
from the use of modular construction and
Building
the construction industry has not chunyged
much over the last 50 years (King, 2017).
It has continued to operate with hedvy
reliunce on munudl labour, mechunicul
technoloyy und estublished business model
(Custughino ef al, 2018). Construction
has been and still is perceived ds dn
environmentdlly destructive und degrading
activity. In order to meet the ever increusiny
demund of rupid urbunization, the industry
has utilised hatural resources to the extent
that we are how fuced with the challenge

of munhaging resource scurcity. In addition,

the World Economic Forum (WEF, 2018)
had dttributed 30% of the gyreenhouse
gusses to construction aund the products of
conhstruction dactivities. The industry is dlso
ucutely suffering from under investment in

capital, innovation and digitization (BDC,

2018). The cominy of the Fourth Industridl
Revolution provides un opportunity for the
conhstruction industry to rebrand its image
by embracing innovative technology that
hus benefited the manufacturing, services
und other sectors. If positive changes dre
not taken in line with the technology und
life styles uccompunying the fourth industridl
revolution, then there is a high possibility that
the construction industry will conftribute
towards deterioration in staundards of living
for our society.

The Need to Embrace
Disruptive Technologies

The leaders und mainh players of the
construction industry need to huve u chunyge
in Mind set or u puradigm shift. A shift from
an industry that sells products (buildings und
infrastructure) to that of providing or selling
services (living and life styles). Construction
Mmust how be viewed ds an industry that sells
services reluted to ufforduble living for the
society.

The industry must desigh facilities related
infrastructure that will enuble the present
und future society to live in a cyber-physicdl
environment brought ubout by the fourth
industrial revolution. Focus should be more
oh providing desighs that incorporaute

Information Manhagement (BIM),

sustainability, technology for future living,
including the internet of things (IoT), smart
operutions und Muintenaunce of fucilities.

During the construction stage, serious
efforts and investments must be Mmade to
ehguge udvanced and possibly disruptive
technoloygies in the context of optimising
human and machine interaction while at the
sume time sufegyuaurding the integrity of the
natural environment. These include the use
of digitdl simulations to study impacts on the
environment,the use of augmented redlity for
designh und components fubricution, the use
of 3D printing for components manufacturing,
the use of drones for surveying, monitoring
und controlling of uctivities on construction
sites, the use of dutonomous mMmuchines
and robots for dangerous or ergonomicdlly
hazardous works both in fabricution facilities
or on construction sites. In addition, extensive
use of sensors should be deployed in order
to creute facilities which dre loT-ready.
This will dllow large datu to be collected
and analysed using arfificial infelligence and
mauchine leurning that will further enhance
the cyber-physical environment and improve
the facilities during their service life.

The industry must also accord similar focus
to enhsure udeqyuute supply of uppropriutely
frained talent that is ready to work under
the disruptive environments. This will require
two muaijor efforts. First is the effort to retrdin,
reskill and upskill existing talents in line with
the life-lony leurnhing concept that has how
become inevituble with the coming of the
fourth industrial revolution. Second is to frain
fresh tdlents that will be joining an industry
that is transforming. Both would require d
collubordtive effort between academia and
the industry. The current fraining programmes
dgimed dft producing tadlents for the
construction industry would heed to undergo
maujor transformations.

Keywell (2017) emphusised that the
emerying udvunced technoloyies will hot
replace the role of humans. As such, fraining
progrummes must be designhed so thut
learners use these technholoyies to empower
them in enhancing their skills, intelligence
and ingenuity. Both parties will heed to
work together in reinventing educution and
fraining. This will involve curriculum design
und instructional design that will be dable to
develop the required mind set und skillsets
(leurning outcomes). Furthermore, the design
Mmust ensure that future talents are exposed 1o
suitable and relevant ledarning environments
and ledrning experience.



With the right business concept of selliny
services using udvanced fechnoloyies
delivered by competent tdlents, the
construction industry will be dble to rebrand
itself as a relevant industry in the era of the
fourth industrial revolution.

Benefits of embracing the
disruptive technologies

By embracing the disruptive technoloygies
that come with the fourth industridl
revolution, the industry cun enjoy better
standards related to hedlth and safety for
construction personnel und for users of the
built facilities. In addition, the competency
of the construction personnel will be further
ehhunced leuding to yreuter productivity.
Furthermore there willmostlikely beimproved

Magazine.

efficiency and effectiveness leading to lony
tferm cost suvings resulting in the industry
beiny uble to offer more ufforduble facilities
und services. On the macro scule, the
fransformation of the construction industry
in line with the fourth industrial revolution
will certdinly result in better environmental
sustainability and higher standards of living
for the society.

Concluding Remarks

Leuders und players in the construction
industry must be prepured to reform the
industry in line with the changes that dre
globully sweeping dll the sectors. The
effort must involve innovation in seekiny
solutions to the new cyber-physical living
environments.

BDC (26‘1‘ 8). Industry 4.0 could transform construction, but
is the sector reudy? Building, Desigh und Conhstruction 'y
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Keywell, B. (2017). The Fourth Industrial Revolution is about
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Retrieved from hitps://www.weforum.org/ugendau/2017/06/
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machines/

King, M. (2017). How Industry 4.0 and BIM are Shupiny the
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From Solur
darden Lights 1o

Dutin Hushah Awany
Executive Director Guding Kehcuhu Sadn. Bha.

Mdalaysia enhjoys un ubunhdaunce of sunlight
throughout the vyear. This provides dn
opportunityto cutdown energy consumiption
by utilising solar energy. In some instances,
solar eneryy operates from d stand-ulone
system, which does nhot require the use
of cubles to supply electricity fo remote
areus. This sighificantly reduces the cost
of infrastructure development. From finy
solar lights that lit up the home garden to
huge solar farms that supply electricity to
big cities, solur energy proves itself useful
over und over agudin in a range of sef-ups
and conditions.

Solar gurden lights are amongyst devices
that utilizes a relatively higher electric power
(compured to solur-powered culculutors).
The LED in the gurden light wus powered by
a 2-watt photovoltdic panel, which charged
d lithium ion battery. The high reliability of the
gurden light resulted in greut demaunds from

BEST SOLAR
GARDEN LIGHTS

both locdl und overseus markets. However,
competition wus fierce, especidlly with the
influx of imported cheup, low yudlity solar
gurden lights. Lasting just a few days only,
this luck of reliubility und durability led the
public tfo lose interest in purchasing mMore
solar garden lights.

Larger-sized solar light systems that
iluminate junctions and high-risk rouds do
not reyuire the laying of electrical cables
for light poles. The solution that was created
for off-grid street lighting by equipping light
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Solar powered street lighting



Rest area at the Gap (stop over for Fraser’s Hill) with solar power for lighting

poles with solar photovoltuic punels and
rechdargeduble batteries that could store
enhergy for 3-duy operdations without the
heed to re-charye. Butteries are valuuble
items henhce they dre pluced inside locked
boxes locuted 10 feet from the yround.
Off-grid street lighting systems have been
installed at the Butanyg Kali - UNISEL roud
and the Bualing - Gerik highway. Later, the
system wdus expunded to rest aureus dlony
the Simpuny Puldi - Gua Musung roud, the
Raub - Bukit Fraser roud and the hew Orany
Asli villuge in Cameron Highlands.

A combination of solar photovoltaic and
diesel yenerutor system produces g more
reliable off-grid electricity supply at o lower
cost. This tfechnology is particularly useful in
the rural areus of Sabuh and Sarawak. To
improve the standard of living of students
and tedchers at schools in rural dreus, in
2009, the Ministry of Educdtion initiated d
24-hour electricity supply programme. The
implementution of the progrumme posed
mauny chdallenges, ranging from technicul
tfo sociul to geoyraphical, which were dll

very tricky to dedl with. In terms of technicul,

automutionofpowerygenerutiondevicesund
regulution of power supply were required. As
for geoyraphicdl, access to euch locution

wdas d big issue, which significantly affected
the prediction of the operating cost. For
instance, some rouds were hot uccessible
even fo four-wheel drive vehicles duriny
rainy sedsons, and this caused delay in the
delivery of diesel.

As for socidal challenges, employee
turnover rate waus very high. The employees
who stayed on in the project were kampuhy
boys and girls who did hot expect the luxury
of U bed or u washing machine to wash
their clothes. Travelling to project sites meant
having to sleep in four-wheel drive vehicles at
hight in the middle of the jungle and taking
turhs for guard duty. Washing clothes and
bathing were dohe by the river, while cooking
wdas done using small kerosene stoves.

In 2012, g new phuse of the solar
photovoltdic industry, hamely, solar farm
development began. When the Malaysian
Government pussed the 2011 Renewduble
Energy law, of which feed-in tariff waus
enforced, competition as solar contractors
who performed engineering, procurement
and conhstruction works became stiff. From
onhly a handful of compunies, the number
of industry players multiplied into a few
hundreds.

Solar hybrid systems for 24-hour electricity suppy in ¢ remote school in Sabdh
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Solar powered telecommuhnication system (VSAT)
in Sarawak

An example of a solar farm is the 37.5
MWdc farm in Bidor, Perak. A specidl
documentary ftitled “Bidor: Dari Jambu
Batu ke Ladanyg Solar” (Bidor: from Guava
to Solar Farm) was published to document
und celebrate the success of the project.
Many locdls from and daround Bidor were

employed during the construction of the
solar farm. Locul cuterers provided cutering
services to the construction team. Other
services such as cledninyg, security and
landscupe desigh und muaintenance were
dll provided by locudls. Many pdrents in
Bidor were proud to anhounhce that their
children were working ut the hew solar farm.
Muaintenance of the farm wds monitored
remotely from < control centre. The workers
on site were those who carried out physical
Mmaintenance such ds cleaning of buildings,
landscupe muintenance dnd inspecting
the system, with instructions coming from the
control centre.

In the future, locul compunies cun
explore business opportunities on the
development of solar enerygy infrastructures
at gbroud. The experience and knowledge
guined from solar garden lights, until the
successful solur furm development haus maude
local compunies are more than gudlified to
develop larger solar farms around the world.

Night-time at the solar farm in Ayer Keroh Melaka
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Emeritus Professor

Duto’ Ts. Abunyg Abdulluh bin Abang Ali

Housing Research Centre, Universiti Putra Mdalaysic
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Industrialised building system (IBS) has been
tfouted by muny dus u hew construction
upprouch, dlthough it had been employed
in the Mualaysiun construction industry for
some time, muinly in the form of precust
concrete or prefubricauted construction.
Idedlly, IBS promises better qudlity, higher
speed und more cost-effective construction
compured to the conventional dpprouch
of construction, which locdl builders are so
used to und quite reluctunt to depart from.

IBS cun be clussified into three mujor
groups, hamely the fraume, panel and box
systems. A generic system of differentiution
with subdivision bused on the predominunt
compohent weight has also been proposed
as: Light - timber, light gauge metals; Medium

- metdl, reinforced plustics, luminuted timber,

composite materials; and Hedavy - mainly
concrete. Heuvy concrete structures cun
be further clussified us factory produced or
produced on site.

Advantages of the IBS over the
cohventional method of construction dare

often yuoted us speed of construction,
savings in labour, optimum use of muteridl,

better qudlity,less prone to wedther chaunges
and cost effectiveness. The disadvantages
of IBS on the other hand dre high initfidl
cupital outlay, sophisticated plants and
skiled operutors, water tightness issue, site
accessibility, and large work ared,

The design of un IBS involves u complex
process of studying dand coordinating
user und Mmurket heeds, development of
stundard building components, setting up
of munufaucturing und ussembly layout und
process, und dllocution of muterials aund
resources.

Putra Block IBS: Wall with Opehing

In an age when conhstruction speed,
quulity and cost are of utmost importaunce,
the use of suitable IBS is inevitauble. However,
it is necessury to identify the strenygth
und weukness of the various IBS that cun
be found in the market. The choice of u
suituble building system can vary from
project to project, depending on the
project size, locution und cost. It is therefore
necessdry to ussess und clussify the different
systems uccording to the different buildiny
applications.

Efforts must be mude to enhcouruge
the development of indigenous und more
cost-effective building systems for the locul
building market. This is where reseurch und
development work on IBS is importunt.

Putra Blok IBS: Corner Joint

Putra Blok IBS: T Joint
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Putra Block IBS: Desighed and Developed for Afforduble Qudlity Housing

Housing Resedrch Centre, Universiti Putra
Malaysia has developed two IBS: a modularly
coordinutedinterlockingloudbeuring hollow
block building system culled Putra Block
and o precust sundwich punel building
system. The Putra Block building system,
when used, is uble to reduce the cost of
constructing housing units in the country,
while muintdining qudlity and providing
higher speed of construction.

To-dute, there are various initiatives by
reseurchers to come up with better und
more cost-effective IBS. To add, the
government makes it mundutory to have
IBS 70 score in mujor government projects,
aund IBS 50 score for mujor private sector
projects. There ure ulso promotions und
development & training programmes run by
the CIDB IBS Centre.

However, the redility is, the construction
industry in generdl shows very little interest
in IBS. It fries hard to avoid this hew building
approuch whenever possible. It is an industry
secret that the use of IBS would invite about
20% higher project cost compured to
cohventiondl construction methods.

Initial high capitdl outlay and economy
of scules have dlways been the mujor
hurdles in the industry. The market for IBS
may not be sufficiently large to amortize the

cupitdl investment heeded. In uddition, the
slow udoption of modular coordinution und
open building system dpprouch, toyether
with standardisution of component sizes,
have been impedihg the progress of IBS
despite the government’s push to make it
mandatory in the future.

It is unforftunute that this ideul construction
upprouch is impeded by the redlities of the
locul construction scenario. An inteyrated
solution involving reseurchers, government
and the industry is thus called for.

Putra Block Commercidlisation
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An Interview w|

Dato’ Ts. Dr. I\/Iohd Viansor Sdlleh

Associute Professor Dr. Mohaumud Asmidzam Ahamat & Ts. Dr. Eidu Nadirah Roslin

Dato” Ts. Dr. Mohd Mansor Sdlleh was
employed us a Professor in Universiti Kudld
Lumpur for 15 yeaurs. He joined Universiti
Kuala Lumpur in 2004 as the Provost of
Universiti Kuala  Lumpur Mdalaysia  France
Institute. Later he wus frunsferred to become
the Heud of Campus aund Deah of Universiti
Kudla Lumpur Malaysian Institute of Marine
Engineering, for four yeurs und then held
a similar post at Universiti Kuala Lumpur
Mdalaysian Institute of Industrial Techhology
in Pasir Gudany for three years. He spent
the rest of his yeurs teaching in Universiti
Kudla Lumpur Mdalaysia France Institute and
Universiti Kuala Lumpur Institute of Product
Desigh und Munufacturing.

1s. Dr. Mlansor graduated in Metdllurgy in
1969 from the University of Wales in Cardiff,
He obtuined an MSc in Industrial Metdllurgy
and Mahagement in 1970 from Birmingham
University and a PhD in Corrosion from
University of Manchester ih 1978. He was
the first metdllurgist in Malaysia and the first
PhD gradudte specidlizing in corrosion in the
country.

Is. Dr. Munsor started working life us
u lecturer in Meltdllurgy at University of
Malaya’s Engineering Faculty in 1971, He left
in 1984, ufter 13 yeurs, und wus secohded to
head SIRIM, then a Statutory Body before it
wus privdtized, He thenh spent seven yeadrs
from 1986 to 1993 runhhing the MARA Institute
of Technhology (how Universiti Teknoloyi
MARA) as its Director. He resighed from the

government service in 1994. He later spent
three yeurs us Manhaging Director of
cohsfruction compduny, involved in Precust
Concrete Technhology from Austrdlia,

Af the sume fime, with some friends, he
sturted a bruss custing compuny making
souvenirs und later, wuter meters, with help
of PUNB. He wuas made the CEO of HICOM
Diecustings Sdn Bhd, an dluminium high-
pressure die-casting compahny in Shah Alam
in 1997, for four yedrs anhd subseyuently
became the CEO of Aluminium Alloy Castings
ih 2002. Both compdhies were subsididries
of DRB-HICOM Group. In 2004, Ts. Dr. Mansor
wus buck in the educdtion drenu us u
Professor in Universiti Kuala Lumpur Mdalaysia
France Institute.

Is. Dr. Mansor started the Mualaysian
Materidals Science anhd Techhology Society
(how Institute of Materidls Mdalaysia) back in
1987 by becoming its Founder President for
many yedadrs. This wus because he wus keen
to be involved ih professionul societies. He
dlso started the Malaysian Welding Society in
1989 (khown us the Malaysian Welding and
Joihing Society since 2007).

During his hearly 40 years ihvolvement
in higher educdution, Ts. Dr. Mansor hus
taught  Metdllurgy, Mdateridls Engiheering,
Manufacturing Technhology, Welding
Metdllurgy, Corrosioh, Manufacturing
Processes, Technhopreneurship und
Maunagement.



Interviewers: Based on your observation, what
differences are there between the current
state of TVET in the country compared to that
of 50 years ago?

Dato’ Ts. Dr. Mohd Mansor Salleh: You wunt
to go buack 50 years? (laughs). | think we
cun write muny books on the story of TVET
in Malaysia for the pust 50 years. Let me
beyin from the lute 1950°s. At the time there
were Juhior Technical Trade Schools (JTTS).
| remember one in Penuny where | stuyed
in the hostel with elder students when | wus
studying temporarily in the newly-opened
Georgetown Secondury School inh 1956.
These JTTS were luter converted to Technicul
Institutes  (Tl’s). There wus one in Penuny,
ohe in Cherus, Kudla Lumpur und ohe
in Kuuntan,

This wus the beyinning of technicul
und vocutionul educution in secondury
schools. The pupils joining them were from
the less-acudemicully inclined yroup.
They were more inferested in using their
hands to leurn the trudes. Luter, vocutional
secondury schools were ulso set up, known
us Sekoluh Menhehyuh Vokusional (SMV).
The muin thrusts of the studies were what
luter cume to be known us Kemuhirun
Hidup (life skills). Subjects faught like Home
Economics, Ayriculture, Plumbiny, Electricity,
etc.,were very practicul und useful subjects
for luter life. The Educution Ministry later
dlso sturted the Polytechnics to cuter for
more udvunced fechnicul und vocutionadl
fraining.

In the 1960°s, the [TI's (Industrial Training
Institutes) were set up by the Ministry of
Laubour (how, Ministry of Humun Resources)
in u few stutes in Maluysid, There wus one
in Kudla Lumpur und one in Pradi. This wus
set up to trdin youths in technicul trades
and skills. MARA under the Ministry of Rurdl
Development then, dlso started it's IKM
(Institut Kemahiran  MARA—MARA  Skills
Institute) to trauin youny Mdaluys in vocutionul
skills in the 1970’s. Meunwhile, the Ministry of
Works through their Public Works Depurtment
set up their own skills tfraining institutions
(e.y. the Akademi Binaun Mualaysia). The
Agriculture Ministry dlso sturted their own
ILP  (nstfitut  Latihan  Pertanian, Agriculture
Truining Institute) dedicuted to uyriculturdl
training for youngysters. Not wuanting to be
left out of this youth vocutiondl training, the
Youth and Sports Ministry had to have their
Institut Kemahiran Belia Neguara (IKBN) in
mauny states,

SO, how you cun see the mess we dre in,
or how complex TVET training is. Almost every
Ministry is wanting to set up its own training
institution for the sume yroup of people, the
youths of Mualaysiu, Presently, the Humun
Resources Ministry is coordinating through
its Jubutun Pembungunun Kemuhirun
(JPK—SKills Development Depdartment) skills
fraining up to Diplomu level. The trainees
are awarded Sijil Kemahiran Malaysia (SKM)
at vdarious levels. The Educdation Ministry is
coordinuting for those ubove the diplomu
level through its Malaysian Quulification
Agency. But pleuse do not despuir. Things
dare how looking much better for the TVET
educution industry.

Now, we have TVET educutfion from
schools up to the university. With the setfting
up of Universiti Kudla Lumpur under MARA
in 2002, und the incorporution of public
technicual universities by the Educdtion
Ministry, namely Universiti Malaysia Pahang,
Universiti Malaysia Perlis, Universiti Teknikal
Malaysia in Meluka and Universiti  Tun
Husein Onn in Johor, those students who dare
technicully and vocutiondlly-inclined cun
study right through secondury school up to
the university level.

Of course, like everything else, TVET
educdtion industry hus been facing d lot of
problems from day one it started. Among the
many problems were:

1. The recoynifion of qudlifications and
training
2. The curriculum

3. Infrastructure and facilities, puarticularly
with funding for the latest expensive
equipment for the workshops dnd
luboratories

4. Funding problems for student trainees
from the Humun Resources Development
Funds

In frying fo overcome some of the
complex problems reluted to TVET Educution
industry, the Government, in 2018 set up u
Jawdatankuusu  Pemerkausuaun  Pendidikun
Teknikal  dan  Latihan  Vokasional  with
Permutuny Pauh M.PRYB Nurul Izzah Ahwar s
Chdadirman.

One of the recommendutions from this
Committee wus to set up a TVET Commission
(dlony similar lines us the Public Service
Commission und Educution Commission)
under the purview of Parliument fo



oversee the development und control of
the TVET educdtion and industry, so that
the coordination work for dll the ministries
cun be done properly. Unfortunately, unfil
now, we huve not heurd unything more
ubout the proposul und the Committee’s
Recommenddutions.

To unswer your originul question (laughs),
| almost forgot since | wus talking about u
little history of TVET. From the story so far, you
cun see that thinygs ure looking much better
for TVET educdution and the industry now.
Those students that are hot so academicually
inclined cun start info TVET ufter Form 3
(bused on their results und their interest).
They cun yo through TVET educution dll
the way to university. The chances of them
beiny employed ufter graduution is mMuch
better. Surveys show that about 96 % of
TVET ygruduutes ure employed soon ufter
gradudation compdared to nhon-technicdl
unhiversity educution. The Government is dlso
much more concerned with TVET educution,
especidlly with respect to the upcominy
Industrial Revolution 4.0. Let us hope that
this concern is followed up by uction, so
that TVET Educdation cun get uhead more
smoothly. Now we ulso have MBOT which
is purt of the support infrastructure for TVET
gruduutes us professionul technoloyists und
techniciuns.

Interviewers: Accepiance by the society on
the importance of TVET in nation-building is
essential fo help us in empowering the role of
TVET. Can you share with us your perception
on the level of acceptance of TVET by the
society?

Dato’Ts. Dr. Mohd Mansor Salleh: The Munpower
Department of the Human Resources Ministry
expects to increuse the taryet of 35% skilled
manpower by 2020 from the 28% dt present.
It is a very umbitious plan but let us hope we
cun get closer to the target by hext yedar,

When we talk dbout TVET educdution,
much of our society still think of TVET s low-
level or second-cluss educution compured
to dacudemic courses. Every student und
purents dreum of their children going to
the university through the normal route und
learning theoreticul subjects us opposed to
learning in a technical university.

Mdany in society look down upon those
who work with their hands rather than
working in the offices with suits and fties.
Even though many TVET gradudtes cuan

eurn us Much, sometimes more thun, the
theoreticul deyree, Mulaysiuns, especidlly
Mdalays generdlly shun TVET educdtion. |
still remember in the early days, | observed
that many Malay IKM and [Tl gradudtes
ended up us clerks in bunks und cushiers in
supermuarkets. They do not use their training
and yudlification because they want to work
in dir-conditioned environment surrounded
by beautiful ludies, which they do not yet
whilst working in the dirty workshops. Mdalay
parents dlso prefer their son-in laws to be
working in ‘cleun environment’ us opposed
to dirty workshops etfc. | think and | very
much hope this situation does not exist
unymore.

The Government must dlso look dt the
salary scules of TVET Graduutes vis-G-vis
engineering ygraduutes from universities. At
ohe time B. Tech yruduutes cunnot be puid
similar salaries compdred to normal University
ygruduutes. This is un anomualy that must be
corrected especidlly when we have MBOT to
help us in this mutter.

Society must dlso changye its perception
of the ubility of TVET gruduutes. For exumple,
many TVET graduates in the oil and gus
industry dre edrhing better sdlaries even
though they dare only urmed with u Diplomu,
compured to u ygraduute enyineer from
the normal university, especidlly if they are
hired in internafional compdunies. Some of
us may not know that top level Sous Chef
in restaurants dre edrning five figure salaries.
Some working in sed-goiny ships have
world-wide travel thrown in on top of that,
So, it is fime thut society wakes up to redlise
the importance of TVET educdation. Society
will only jump onto the bundwagon once
they see the actudl situation and figures. It
Mmeuns that we must audvertise und publicise
success stories of TVET gradudtes especidlly
in the Malay press and media. From there we
cun promote TVET Educution.Not everybody
is sluted tfo get 10 A's at SPM and 5 A’s at
STPM level to enter the nhormal university.
Those that have other and different abilities
than academic cun opt for TVET und skills
educution.

Interviewers: The decline in number of
student’s enrolment to university for STEM
programmes is very alarming. What is your
opinion on how to reverse this trend?

Dato’ Ts. Dr. Mohd Mansor Salleh: This
decline in students waunting to enrol in STEM
programmes is a4 worldwide phenomenon.



Even in Western wudvanced countries,
enrolmentin Science undTechnoloyy courses
ure declining. To reverse this trend, we have
to go buck to busics und find out the reusons
for the decline. For us in Mualaysiu, we have
never redlly got our targets for the science-
bused fuculties except for medicine. The
government plunned for a 60/40 Science/
Arts student ratio. But we dlways end up the
other way around, especidlly for the Malays.,
It would tuke up too much time and spuce 1o
discuss this here, but we will try.

In Malaysiy, if we study the top-level
cuptdins of the industry and very senior civil
servunts, nowaduays, we see most of them are
accountunts, luwyers or Arts-bused faculties’
gruduutes.  The  technoloyists/enyineers
hormally end up playing second fiddle. In
other words they will remain at lower levels,
us Directors only, not Managing Directors or
Executive Chuirmun. Getting un enyineering
degree is more difficult thun getting the
other deygrees in terms of haviny lots mMore
to leurn und ubsorb. Engineers have to learn
manugement subjects in  their degrees,
whereus the others do not have to leurn
enhyineerinyg in their courses.

Another point to note is interest in and
curiosity about what is around us. If you dre
NOT curious ubout your surroundings, then it
is difficult to muke you leurn science.

Some universities ahd compdunies have
tfeumed up to orgunise science competitions
for schools. This is a4 good move to creute
extra interest in science. This kind of outreach
activity can help rekindle interest in science
und muthematics. Obviously, we heed us
many universities to be involved s possible
so that the activity covers many schools
in Malaysid, This can be done even ut the
kampuny or rurdl schools becuause it is here
that pupils” interests und inclination cun be
developed.

Our society, especidlly the Malays dare
prone to idolise film stars aund artists, politiciuns
und successful businessmen. Nowhere huve
we ever promoted and publicised success
stories of persondlities in science, technoloyy,
innovution, reseurch und development of
products. We heed to tell our younysters thut
there ure u lot of success in STEM in the future.
The future belonys to science, technoloyy
und enyineering.Videos, films und telemovies
cun be showhn depicting successful scientific
resedrch und infricacies of science, or how
things work, etc. The best pluce to start this

is in the home. With the present avdilability
of modern communhicution technoloygies in
the home (e.g. You Tube and others), they
cun be harnessed to creute an interest in
our children as to what is happening around
them.

We cun dlso gyo to the primary schools,
or kindergarten even where we cun slowly
infroduce simple und exciting scientific
experiments und simple explanations to
answer their "WHY’ guestions. We have to
work hard to drouse the interest and curiosity
of science in kids.

The TVET educdation cun idedlly be
started at the primary level. The pupils cun
start using their hands in many other ways,
not just for writing or pressing buttons on
their smartphones. This is the inifial hands-on
activity required of TVET educution.

Interviewers: Establishment of Malaysia
Board of Technologists (MBOT) provides
a recognition for people that are actively
involved in TVET. Can you suggest to us on how
MBOT can contribute to the development of
TVET?

Dato’ Ts. Dr. Mohd Mansor Salleh: | must
confess that, beiny d true-blue technoloyist, |
wus very much looking forward to the setting
up of MBOT. | gradudted in Metdllurgy in 1969
from University College Cuardiff, Wales, und
I wus the first metdllurgist in the country. |
taught in the Faculty of Engineering, University
of Mulayd, teuching Properties of Metdls. |
applied to join the Institution of Engineers but
wus turned down ds | have ho engineering
deyree. | do not belonyg to the Muteridls
Science yroup either. So,| am a technholoyist.

| hope that MBOT will yuickly get down
to business of reyistering dll technoloyists
and fechnicians in Malaysia, It would be
very useful too if MBOT works on yetting
proper recoynition in terms of service und
remuneration in the yovernment service us
well as in the private sector for professiondl
technoloyists.

MBOT cun take the leud in coordinating
all TVET educution und industry activities. This
will overcome the present cumbersome und
complex interaction of humerous Ministries
and dgencies involved in TVET Education.
MBQOT cun dlso tuke the leud in popularising
STEM to school students and thus help in
increusing the humber of future scientific and
technoloyicdul personnel.
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In  Mdlaysia, tunnel construction has | wdater from its source to the infended dreus.
-_— recorded its significant achievement, | However, the process of getting d tunnel in
= roles and unigyueness. Varying in terms. of place is hot that simple. Meticulous studies on

length, width, height, locdution, method
of zconstruction and purposes, tunnels
have become one of the most effective
mdn-mude structures to Mmunayge tfruffic

conhygestion (Motorway / railway tunnel),

-wuter transfer/diversion (stormwater tunnel)

- or the combination of these two functions,

¢ commonly known ds dudl purpose funnel
(e.g Mudlaysia SMART fuhnel). The. rapid
development of technoloyy has promoted
the study’ und explorution of tunnels’
optimum potential: for, the benefit, of
humankind and the environmelh‘r.

1

A funnel cun be described us un opehiny

or. uan  artificiul

— especidlly/one built.through a hill or under a
B building, roud, river. or seu. The typicul core
function of a funnel is fo dllow the smooth
N aund sufe mobility of people und vehicles from
{onhe point to unother, or to chunnel or divert
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underground pussuge;

humerous uspects such us the geoloyy. of the
dreu, avdilubility. of engineering expertise,
ecohomic, sociul und environmentdl impuct
us well us the finunciul cupucity us the ‘fuel’
to drive the tunnel construction project is
crucial,

Mdass | Rupid Transit, (MRT) project is one
of,the hation’s prominent. project. owned by
the Government, of Malaysia and executed
by, MRT; Corporation Sdn Bhd (MRT; Corp).
The KVMRT; (Klang Valley, MRT) — SSP(Sungdi
Buloh!—'Serdang — Putrdgjayd)  line involves
the conhstruction and completion of,viaduct
guideway und other ussociated works. The SSP
Line'is’one of,the three planned KVMRT,lines
tfo be constructed,where!it,is divided into 10
puckuges namely V201,10 V;210:The 52.2 km
SSP line*alignment. comprising both|the 38:7.
km elevated’'and,;13.5 km underground lines;
respectively. A totdllof, 26 elevated and ™1l
uhderground stations dre to,lbe constructed.




On 11 August2018,the authorparticiputed
in the technicadl visit to KVMRT Line 2 (the
V 207 Mined Tunnel Site) orgunized by IEM
Tunnelling & Underground Spuce Technicul
Division.The hailf day visit was dimed to expose
the puarticipants with the vdrious dspects
und feutures of the tunnelling construction
methods und tfechnoloyies.

Package V 207 is purt of SKSA (Southern
Kuchai Lama  Serdung Alignment). The

fotal length of V 207 is 6.701km. Within the
5.70Tkm stretch, a 0.182 km (182m) tunnel

is constructed; 12.1m wide und 10.1m high
ucross the hilly ureu to uccommodute
u fwin-track rdilway. The west portal of
the tunhnel construction site cun be seen
from the Mdju Expressway (MEX) heuding
towards Putrdjaya from Kudla Lumpur — on
the leftf-hand side. Bused oh the ygeoloygicdl
datu, the mountuinous terrain is formed of
Kenny Hill with inferbedded weuk rocks und
residudl soils.

Constructing tunnels using the TBM
(Tunnel Boring Muchine) hus become
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V207
Length 2.678km + 3.023km
No. Station - f[wasmn.m

- - -

V208
Length
No. Station - 2

35km

V209
Length - 3.7km
No. Station - 2

synonymous with the ndation’s underground
spuce development. Tuuh and Gemilanyg,
the first aund second TBM for SMART hud
played significunt roles in 2004 until 2006 for
the dudl-purpose tunnel construction history
in Malaysia,

As dan dlternutive to driling or
blasting methods in rock and conventiondl
mining in soil, TBM has the advantuges of
limiting the disturbance to the surrounding
ground, is highly efficient and results in
shortened tunhel completion tfimes. However,
the muijor drawbuack is the TBM'’s substantidl
upfront cost. There are muny types of TBM
to suit the specific ground conditions where
the costs cun vary gredtly from project to
project.

Driling und blusting however remuins the
preferred method when working through
heavily fractured und shedred rock layers. As
for the V 207, the 0.182km funnel is adupting
the NATM (New Austrian Tunnheling Method)
with permanent cast in-situ concrete lining.
NATM is a method of moderh tunnel design
und construction. Figure 1 shows the stuges
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in tunnel construction. The Austriun Society
of Enygineers und Architects defines NATM
us u method where the surrounding rock or
soil formations of a funnel are integrated into
an overdll ring-like support structure. Thus, this
formation of ring-like support will be part of
the tunnel supporting structure.

The NATM hus often been referred us u
‘design us you go’ upproduch, by providing
an optimized support bused onh observed
ground condifions. Alternatively, it can be
described us du ‘desigh us you monitor’
upprouch, bused on observation of
convergence und divergence in the lining
und mupping of prevuiling rock conditions.
It is not u set of specific excuvution und
support technigues.

As u conclusion, NATM offers economic
advauntages by exploitihg the inherent
geoloyicul strength awilable in  the
surroundiny rock muss to stubilize the tunnel.
This plays o vital factor in the 0.182km
tunnel construction of V207, u tunnel that
is considered shorter compdared to other
tunnels ut other locdtions ulony the MRT line.

Stages in construction of concrete lined tunnel

Tunnel
excavation
(Top headiny

Slope
stabilization
(ut tunnel
East and
West portal)

Portal
canopy

excuvation,
works

Bench
excuvation)

Figure 1: Stages in the construction of funhnhels

Infrastructure

Concrete
works

lining




Buildings ure roofed und wudlled structures
usudlly built for permunent use for humun
occupuncy dund other upplications. The
spuce inside a building is isoluted from
its surrounding to provide comfortuble
condifions for humans. This is important
becuuse u comfortuble built environment is
ohe of the fuctors that uffect the productivity
of its occupunts.

Thermul comfort is a condition where
u person feels ut euse. This is one of the
dims when constructing built environments.
Factors that contribute to thermal comfort

dre uJir femperuture, radiunt tfemperuture,

dir velocity, humidity, clothing insuldtion
aund metubolic hedt, This article discusses
some strateyies und challenyges in creating
thermual comfort in buildings.

To uchieve u thermually comfortable built
environment,un uppropriate building design
und construction materidls, in uccordunce
to the locul environment, dre required.
The orientution of u building ussists in the
reduction of direct solur rudiution to ureus
occupied by humauns. For instunce, west-
facing or eust-fucing buildings muy receive
excessive heut guin throughout the day.
Mdalaysia’s ambient dir temperature slightly
exceeds comfortuble temperature ranyges
(17 °C to 28 °C us stuted in ANSI/ASHRAE
Stundurd 55). Hence, it is impossible to use
onhly nutural or mechunical ventilation in
buildings. However, this umbient dir cun
provide coolingto buildingfucudesundwudlls.
Indirectly, it reduces the umount of enerygy
heeded in uir conditioniny systems. The use
of yluss curtuin wdlls in the tropics leuds to u
higher demund in coolinyg cupucity (Figure
). Nevertheless, this strategy is beneficidl in
countries where heuting is required.

Assoc. Prof, Dr. Mohumud Asmidzam Ahamat

temperatures compdred to concrete wdlls

One of the chdllenyges in Malaysia is
to keep heut from entering the building. A
very thick insulation layer cun reduce heut
guin ut the expense of yross internul areu,
which meuns less spuce for the occupunt,
The use of innovutive muateriuls such as d
Mmixture of wood wool und cement (Figure
2), which has lower thermal conductivity,
cun reduce the umount of heut entering the
building. Another way is to use lightweight
construction Mmateridls that enuble heut
to readily enter und leave buildings. Smart
insulation Mmateridls that can change its
hedt resistunce uccording fo the infternul
temperuture of the building cun ensure
better insulution.

The roof is u sfructure that covers the
top purt of u building, und it usudlly hus the
highest temperature (Figure 3). Up to 86%
of heut that comes intfo u typicdl house is
tfransmitted through its roof. As such, ways to
reduce this are pursued. For instaunce, there is
the ‘green roof’ option thut utilises plants to
reduce heut trunsmission into the buildiny.



Figure 2: Innovative materials that have
lower thermal conductivity can reduce hedt
fransmission into buildings

Alternatively, the use of highly reflective roof
enhubles u lurge portion of heut radiution
that fdlls on the roof to be turned buck
towurds the environment, thus reducing the
umount of heut ubsorbed by the building. A
forous roof combined with un evaporative
cooling mechunism is unother meauns.

In contrast, fo retdin heat in the building,

phuse chunye materidls dre infeyrated
into the roof. Phuse chunge muteriuls ure
good becuuse they ubsorb heat at a fuirly
constunt temperature. However, cost und
heut storage cupucity of phuse chunge

materials limit their agpplication in  roof
construction.
Chdllenges ih creating o thermdlly

comfortable building include high-enerygyy
cohsumption und variution in occupunts’
pbackygrounds. High-energy consumption
requires elements of pussive und low eneryy
pbuilding desigh und operutiondl strateyies.
In Mulaysiu, the use of uir conditioner is
unuvoiduble due to the hot und humid
climate. Strategies to reduce the size of
the dir conditioning unit through innovutive
design of buildinys are heeded. Occupunts’
gender,uyge, hedlth, physicul conditions,und
clothing ure some of the variutions that must
be tuken info uccount in order to uchieve
thermul comfort. Personulised venfilation
technigues that suit the unique preferences
of euch occupunt should be sought ufter
dppropriutely.

It cun be concluded that a thermally
comfortuble spuce in buildings cun be
duchieved by ddopting proper design
strategies udided by suituble cooliny
technigues. Variations in the occupunts’
reyuirements could be uddressed utilising
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Figure 3: This thermoygram shows that, generdilly,
the roof has higher temperdature compdred to
other parts of the building

advaunces in  artificial inteligence. By
integrating these tactics, it is possible
tfo creute d thermully comfortuble built
environment without consuming excessive
enheryy.
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What is MBOT's Recoyhized Techholoyy Fields?
To-date, MBOT hus recoyghized 23 Technology
and Technicdl Fields. These technology fields cre
not permaunent and will dynamicdally change
bused on the rapid growth of technoloyy. Each
Technology Fields has gone through rigorous
verification and requirements study before it was
beihy approved by the Bourd and recoghised ds
MBOT Technhology uhd Technicual Fields.

<)

Eleciricaliand Electronic
Technology (EE)

Information and Computing
Technology (IT)

wata? 4
Building and Construction
Technology (BC)

:
sis

"' Nuclear and Radiological
Technology (NR)~

N .
LEMBAGA TEKNOLOGIS I\.AQ/XL/‘\YE»I/A\

\ . NMALAYSIA BOARD OF TEECHNBLEOGISTS

=2 AN A N |

Euch Techholoygy und Technicdl fields wuas
defined by MBOT's Technology Expert Panel
which consists of representdative for the industry,
relevant government agency and acudemia.
The Key Areu for euch Techhology unhd Technical
Fields was dlso defined properly to cover

the wide ungle of Techholoyy Fields aund its
implementation in the industry.
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Chemical Technology (CM)
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Telecommunication and
Broadcasting Technology (TB)

Manufacturing and Industrial

Resource Based, Survey and
Technology (ME)

Geomatics Technology (RB)

e
Transportation and Logistic
Technology (TL)

Atmospheric Science and
Environment Technology (AC)

Art Design and Creative .
Multimedia (AM)



