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The Fourth Industrial
Revolution
What It Means and How to Respond

By Klaus Schwab

W e stand on the brink of a technological revolution that will
fundamentally alter the way we live, work, and relate to one another.
In its scale, scope, and complexity, the transformation will be unlike
anything humankind has experienced before. We do not yet know just

how it will unfold, but one thing is clear: the response to it must be integrated and
comprehensive, involving all stakeholders of the global polity, from the public and
private sectors to academia and civil society.



What does 41R mean?

• "W,e stand on the brink of a technological revolution that will
fundamentally alter the way we live} work} ~nd relate to one
another. In its scale} scope} and complexity} the transformation
will be unlike anything humankind has experienced before. We
do not yet know just how it will unfold} but one thing is clear:
the response to it must be integrated and comprehensive}
involving all stakeholders of the global polity} from the public
and private sectors to academia and civil society.JJ

Professor Klaus Schwab}

Founder and Executive Chairman of the World Economic*9rum
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WHY A 4TH REVOLUTION IS UNDER WAY?

• Velocity: Contrary to the previous industrial revolutions} this one is
evolving at an exponential rath'er than linear pace. This is the result of
the multifaceted} deeply interconnected world we live in and the fact
that new technology begets hewer and ever more capable technology.

• Breadth and depth: It builds on the digital revolution and combines
multiple technologies that are leading to unprecedented paradigm shifts
in the economy} business} society} and individually. It is not only
changing the "whatJJ and the "howJJ of doing things but also "whoJJ we .
are.

• Systems Impact: It involves the transformation of entire systems} across
(and within) countries} companies} industries and society as a whole.

,~
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IND.USTRY 4.0 TECHNOLOGIES
Table 1. Industry 4.0 technologies»

Product impact

Physical --7 digital

Digital

Digital --7 physical

Potential IT/OT applications

Sensorsand controls
Wearables
Augmented reality

Signal aggregation
Optimization and prediction
Visualization and POUdelivery
Cognitive and high-performance computing

Additive manufacturing
Advanced materials
Autonomous robotics
Digital design and simulation

Table 5. Potential Industry 4.0 applications for engineering transformation
ce: Deloine analysis. Graphic: Deloitte University Press I DUPress.com

Engineering impact

Reduce idea-to-market time

Better link design to product Intelligence

Improve the overall effectiveness
of engineering"

Source: Deloitte analysis.

PotentiallT/OT applications

Use rapid prototyping and production capabilities to design new
products and eliminate supply chain dependencies; configure new
software solutions through cloud-enabled development tools

Use data to anticipate design flaws and correct for them; design
products and simulate usage based on total cost of ownership
and supply implications;'evaluate product design options based on
manufacturability

Design and test new products through virtual simulation software;
allow open source sharing of intellectual property to spur or improve
designs

Graphic: Deloitte University Press I DUPress.com
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Industry 4.0 fmmework and contributing digital t«hnologies

Industry 4.0 Framework

Smart sensors

loT platforms

@
Cloud computing

@

Augmented fi\
reaJity/wearables \!!J

Multilevel customer /1.i)\
interaction and \0
customer profiling

Big data analytlcs !iiih\
and advanced ~)
algorithms

Mobile devices

@

@
3D printing

(iii\ Location detection
\.!) technologies

!ii" Advanced human-machine
~ interfaces

Authenticatlon &
fmud detection

Source: PwC
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Global Initiatives on University 4.0
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- How should the Fourth Industrial Revolution affect the administration, research. development
and innovation agenda of University 4.0?

_How should University 4.0 collaborate with the industries and governments to foster Innovative
ecosystems?

~ IIUIGERS (fjiJ,.\ Yeungnam
'\1«1 ':: l.~iUniversity~ iiili;[,\l'l'llfri:r-sF. ~ UNIVERSITE'~.' ~ DE lORRAINE

IN COOPERATION WITH

- What are good practices of Universities 4.0?

_How should University 4.0 change its learning design (curriculums. teaching methods.
assessments) in the light of technological and social disruptions?

_What are the required skills and knowledge that University 4.0 should equip the future
generations with?

TOPICS:

International Conference on University 4.0
Nguyen Tat Thanh University on July 20-21, 2017
(http://university40.ntt.edu.vn/)

~.

http://university40.ntt.edu.vn/




Facultiesl
Schools

UTMLead

Industries
Other HEls

UTM 4.0 41R Digital Nervous System

SERVICES
CICT

RESEARCH
HiCOE/COE

ACADEMIC
CTL
UGS
SPS

Big Data
Artificial
Intelligence
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3 Grand Challenges as Proof of Concept
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CHNTRE FOR
fo:NGINEERING EDUCATION

USIVI~RSITI TJl:KNOI.OGI MAl.AYSIA
CEE

GC#3:

Learning Analytics

GC#l:

Learning Technologies

GC#2:

21St Century Curriculum

~\
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Exhibit 7: Most educational technologies are focused on developing foundational literacies

Foundational
Literacies

4th INDUSTRIAL
REVOLUTION

DIGITAL NERVOUS SYSTEM

UTM4.0

...
Additional tools .

are strongly needed to
develop competencies and ~ i .

h I. . : • google Apps lor :. Glass Lab

0..::. c aracler qua Itles : Education : • Games for Chango
: • OneNote : • Molecular

• : • Facebook : Workbench
Competencies: : • Ponder : • Explore Looming

: I : : • Tynkor.................................................,. ,. """ .. .......• i .

: • Kn6\"tOll • 8ellec-tesson : • Explore Learning
: • Droambox • LearnZillion : • GI.15$ Lab
: • Readl8D • CUTrikJGeometry : • STMATH
: • Khan Academy • nelTmkker
: • Smart Sparrow • FlShtroo

• Pearson
• McGraw.Hal

1 • Houghlorl MilRin

Character .
.....9~~~i.~i.~.~~ .

Pefsonabzed and adaptive Open educational CommuniCation and Intczaclive Simulations
cOIItenl and curricula resources collabofation loots and games...•.•.......................••................• ,. - ••..............•..••........ -•.....,.••........•••..............................••...........•........••......•.............. ,...............................••...

: : : ; • Games for r:1"",,,0: : : • -'''l.&l''''d. . .. . .. . ..
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M~.
Media and ~ Cenlre of Exceilence

f) PROCESS

T

HOLOGRAM3D
PRINTING

BRAIN
MOTION COMPUTER
CAPTURE INTERACTION

DATA
GLOVE

COMPUTER
VISION

AUGMENTED
REALITY

VIRTUAL
REALITY

ADVANCE
CG

Gamificafion Technology in Teaching and Learning

LEAP
KINECT MOTION

II~o SENSE

DISPLAY &
FEEDBACK
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Gamification Technology in Teaching and Learning

Health, Safety, Environmental for Oil and Gas Industry Centrifugal Oil Compressor for Oil and Gas

CENTRIFUGAL OIL COMPRESSOR
• • • •

16
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Galeri Memorial Tun Abdul Razak

Augmented Reality in Culture and Heritage

MaC
Media and Game Innovalton Centre of Elccellenct'

KEMENTERIAN
PELANCONGAN DAN KEBUDAYAAN

MALAYSIA
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~M..JIIT

DISASTER MANAGEMENT
Fla hi Pro ramme:

Intelligent Drones for Disaster
Rescue Operation

~

. . .
Drones mission
assignment . ,

~- - ~ < r;;

Request sets from
field

I

~J~

AGRICULTURE 4.0
Fla hi Pro ramme:

Digital Technologies for Oil Palm
Industries

• Exoskeleton ~
• Intelligent W
Harvesting y •

• Harvesting ~
Robot
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EXPERTS & TALENT
DEVELOPMENT

• CAIRO's Comprehensive loT Training Programmes
- Embedded System, Internet Communication System, Artificiallnteiligence, Data Analytics, Control &

Instrumentation, Database System, Cloud Management. '.
• Training on System Integration & Maintenance for Agriculture 4.0 and Manufacturing 4.0
• Awareness Programmes for Executives to Onsite Personnel

CR2 - Rehabilitation Robot for Wrist &
• Cloud-Based

Monitoring
Interactive
Modular
Portable

loT Based Adaptive Fuel Map

~- ~

.
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InMotion Project. in Relation to Industry 4.0
Innovative teaching and learning strategies in open modelling and simulation
environment for student-centered engineering education_•.._-------"""""".,~=.

J
International Partners

i'rLlII Universitat Bremen :Jt!JSPIiRAS ':.:.i:i:.!.;;::J
~ - ~'~iJI't;.:.J

. . • Univer,;ilY of ':i"/JI;l/It1L. ~ 51.1. ''x,- b ~I~~~~'~Ol' _ !~NovosibirskState 1 III
SM TU Un'v."fly .:::.::'~~. TechnicalunlverSltymi ~,qh!.}ECH •

51 ••••.1""'Ib. ••'. p\~)"..;h,il<
Urn"""'l}"UTP ~. C!J!IJKL i

-"",.....,'".~,~..~.--"-.,..."'-.. ~~[Y~5~ 1

~an EU Grant project carried out in FKM (UTM), which aims to
create new eLearning Materials for Computer Modelling and
Simulation for Engineering (CMSE) field with Open Modelling and
Simulation Environment platform (OMSE) based on innovative
teaching strategies and creative learning approaches.

~lnMotion target to train graduates, engineers, researches from J
European Countries and Pacific Countries to be competent in the
CMSEfield and hence the realization of Industry 4.0.

---- ----- -

@ InMotion-
UTM

Advanced human-machine
interfaces

Remotely operated
robots

3D printing

Remote 3D
printing

..,. InMotion
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exhibit 1: Students require 16 skills for the 21st century
Emibll 3: A variety of goneral and taJ1Weted'learning strotoglos toster social W1d emotional skills

•••
Collaboration
. f.,W" ••<fl!!. ••• ~.>:l

.""'.""" ••••.:I'u~
~~~~f •• '"~_.•.

Competencies
Croatlvlty
• C"'~.::,(J'U','fl t:':,,"
.,'<"Nl<'C~. ",::,,...,.~,!~~-
t."w;.oel

Curiosity
• f.::'«>;.~~li"'_. -,.,
• Ptv;d4r~IJ~ .•••.."~ .. ~,./"~.~
t:>.u..~.:_"~_.

• ~,,?lI'<Yfo!{Mr'J

t
Inttlntln.~~- ••.....
•.•••'9""'0~,

'B.",,~""'"
a!I;~,e•.Alft!I!!

'~~k1~..~

Crlticalltllnklng!
problem-solvlng

(>.o.., •• ~'t-""-rt~~

t
'\ Howto leachall skills I
• ~play-basedlhml'lg
• 81•• «town Ieerning!rio 1I'I\8IIef. CQOtlf:ntled piKa
• om.. Af, en'tIrormtnl '" IurnFIg
• 0'iI~. glVW!hr:OOdMi
• ~Iltrullmor~
• Nk1tIf lmllo fOCUI
• FOf'M I8I«:llW te&SllI'linge'ld ItlillYIIi

• are. ~t& pnboo
• Gilldl8 eNId'. cistxMlry oIloplal;.~=...._o! ••••_

• Pt'~ eppmprII~cNtatngn
• Off" II'llPlltcl cartgMng
• Plvl'Id. de.- IeamiOlI objtdIvft tergeOflg expl~ plls
• UN e hancIs«lllplJnlltft

Pcr,lswnctlgrl1
'6-~"'~1tlo0lU'"""' .••..•

I

Social and cultural
awareness
.t~~~~ •.•"
1!lM'."(;o!b~
• £T...np~
. ~w""bth't".-,-

leadership
• 'Mil'fI''ltil~b"''>P'':'.~~'" ••••

Character qualities

Adaptability
• r••••••N.'JIo::~.--••••••.t •• boh'~~~ •...~

Character Qualities
Hov' students approach

their changing environment

Competencies
How students approach
complex challenges

21st-Century Skills

Foundational Llteracies
How students apply core skills

to evGl)'day tasks

Lifelong Learning

21st Century Skills and Learning Strategies
(Source: Soffel, 2016, Website Editor, World Economic Forum)

UTM4 0 4th INDUSTRIAL
• REVOLUTION

-------_ .._-----_._-_. __ .-- - ~. ----
DIGITAL NERVOUS eYSTEM
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The Impact of 21st Century Curriculum & 4.0 Technologies

Ethics 8.
Spirituality

Leadership
Skills

National
Identity

Language
Proficiency

TIllnklng
Skills

Knowledge

;tery of Key Acade
S bject

AKHLAK (Ethics and Morality)
BALANCE

ILMU (Knowledgo and Skills)
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UTM New Academia Learning Innovation (NALI)
21st Century Learning Model to support 41R '

New academia Action
academia

Faculty Professors, inventors, Adjunct staff, fellows
members entrepreneurs

Learning Books, journals, experiences, Internship, students'
materials Internet, internship business venture

Philosophy Integration New pedagogy, RA

Funding Grants, fees, VC, endowment, Creative fund raising
REITs

Students Schoolleavers, mid-career, Top UG; PGfrom
businessmen, early-career, life-long corporations, research

Venue Campus, Internet, incubators, Wifi, 4G, MTDC,
brands Proton

Learning Lectures, tutorials, lab, studios, NEW PEDAGOGY:
modes peer instruction, internship, learner-centric, Silicon

incubators, experiential learning, 5 V-culture, GOP, ethics
minds

Outcomes Degrees, expertise, business JOBCREATION;micro-
models, capital, networks, culture credit, spin-off,

*
projects

innovative. cntrcprcncuridl • global vvvvvv. u t;r,...,.rT lY



UTM Curriculum Review for 21st Century Learning

Dlgltal/ICT
Literacy

Ethical/Emotional
Awareness

Cultural
Competence

Core Content
Knowledge

i Cross-dlsclpllna~
Knowledge

Creativity &
Innovation

Problem Solving &
Critical Thinking

Communication &
Collaboration

e punyamlshn.c:om 2013

Critical Agenda Project 2015-2017 Principles of 21St Century Learning
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The impact on people
"One of the features of this 4th Industrial
Revolution is it doesn't change what we are
doing but it changes us" - It changes the role'of
educators in UTM!

Focus:
Open access learning (BLOSSOMS, MOOe,
STEMazing etc.) with pedagogy, andragogy,
and heutagogy approaches enhances
creativity, reduce gaps (every individual poor
or rich able to get access to quality
education), empower many people to
improve their living conditions.
Source:



The University of the Future

Source: Sabina Jeschke, Engineering Education for Industry 4.0, 2016
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21st Century Curriculum for Engineering Education

Curriculum Reform Implication of newest technology

Principle of Context

Essential Elements

New' ' <' based on shift from linear to
nonlinear paradigm' "

?

~ •• ,. <'

Holbtlc curriculum

Sluft of bus from problem $OMng 10
probletn fonn~latlon .•

Participant in the Integration of
societal process science and the
through which humanities
technology

shapes society

Redefining the role of an
engineer

Developer of
technology for

society

- understanding oneself and how one
relates to nature and to the social environment

• '"' ~ - 1 ., ~

'" <' i1.- -&_' .-' -," 't. ';:

lf1~;-IJ.VjJmean taking a few extra courses in the ~_0
:~umanities or ta,k~,~~<~ouJ:>remajor ~ ,,< :~

~'.' ., - J:,. ~ :>;,it- .••J:~~~... '" ", ~ ~"n''''"o..fS

Engineer of the 21st Century needs to develop
competence not only in technical matters, but also in

humanistic concerns

I
l
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."CEE
CENTRE FOR

ENGINEERING EDUCATION

, Training workbook published
by CEE

e
d on research by CEE
Colleges, Schools, Petrosains)
C5, Assessment, OBE, Math Thinking,

Reference & platform for community of practice in
Training & Research in Engineering Education

AL: Active Learning, CL: Cooperative Learning, OBE: Outcome Based Education, PBL: Problem Based Learning, POPBL: Project Oriented Problem Based Learning,
TOT: Training of Trainers, TRIZ: Theory of Inventive Problem Solving, HOTS: Higher Order Thinking Skills, EER:Engineering Education Research
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('fNTRIl FOR

ENGtNEERING EOUCATION

rl2j STARS 2015
IkEiMAGINE EDUCATION .

RCEE 2012 IIREES 2013 **I-PHEX 2014

##IRSPBL 2013

~. --...__ __ ••_-.- ....•.. >t.-...........--..

I
I

----I------I--~
I-PHEX 2016 WEEF
RCEE 2016 2017

*RCEE 2007 RCEE 2010

.:. 2015 IChemEMorton Medal Institution of Chemical Engineers Global Award
for Excellence in Chemical Engineering Education

•:. Shortlisted Wharton-QS Stars Reimagine Education Awards 2015

Journals Professional Bodies
Journal of Engineering Education (lEE) International Federation of Engineering Education Societies (IFEES)

_w_..---
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European Journal of Engineering Education (EJEE)

International Journal of Engineering Education (IJEE)

International Research in Engineering Education Net\l",~ ASE E :;: -?~:
American Society for Engineering Education (ASEE) ~'CAN SOCIETYFOR -.:~ ') I

ENGlNm~'IG EDUCATION "-

Journal of Engineering Education Transformations (JEET) Research in Engineering Education Network 1
IChemEJournal Education for Chemical Engineers Society of Engineering Education Malaysia E \ lChemE

Journal of PBLin Hi her Education Mala sian TRIZSociet ~~ .,l',..,...",.,.,-'""J'"
'RCEE: Regionol Conference in Engineering Ed~cotio;.-;-:EES: 'Res~orc~ ill ;ngi~eering Educ~tion SympOSiU~, IIIIIRSPBL: Int. Research Sym:osiu: in ~ -l
**I-PHEX: Innovative Practices in Higher Education Expo, LaTlCE: Int. Conference on Teaching & Learning in Computing and Engineeringinnovative. ('nt
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Supported by
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01 engineering
oc.n' (UCED)

Collaborators
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Co-Host Technical Co-Sponsor

+IEEE
Advanciag Technalogy
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UTM4 0 4th INDUSTRIAL
• REVOLUTION

DIGITAL NERVOUS SYSTEM
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o
Data

Learning Analytics

o--

o

Learners

~

Visualizationsl -
Dashboards

:1.1
.1
.j
: I

o The learning
Analytics Cycle

o

o

"l1aFa.."
r ••••• th~
p~"rn("'l

Interventions

Teachers I Administrators I Other Faculty

Soun:•• :
SiE'mf'n~. G. (20104, October 22). The O.al.ll ~lytlCS CyCI«,. Rf'ff~.vedJ~nu"ry 29.
201 S. from turP11Youtu braIlt; •••" PlJE

(low. O. (2012) lh(l le-olrnlng .n.Jt(ti(S cycle: clOSIng the loop f'flHtJvf'ty. In
P'O~N'dmss 01 (!I~tlnd /nl(¥t141iunM C"nf~~~ 0" l ~Jmln.l An4¥KS fmd
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Learning Analytics: Improvements in Teaching Practice

"' -

Headline findings

~ Innovative
,/~ Re~earc}1.
" UmverSltles

Malaysian Research
University Network

-A lot of interest about learning analytics in both countries.
-At different stages of development in terms of the learning analytics journey.
-The use of an LMSvaries considerably between countries and that influences the survey findings in terms of usage
and relevance.
-Expectations and understandings vary considerably due to context and infrastructure.
-Professional development - more interest in attending in Australia when it is offered. In Malaysia it is not available.
-Interesting finding regarding ethical concerns which could be a reflection of institutional policies, understandings or
cultural difference.
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Data An.alytics @ Faculty of Computing

Sample Products
UTM Chemical Workbench (Q

Text & Financial
Analytics

Oricheck ™

._---
Social Media Media

Analytics

Industry Partners

.<eIByres~,;;;;;;;

P PhillipCapital .~

digilJl chemistry

For further info,
contact:

Professor Naomie Salim,
Department of

Information Systems, UTM
email: naomie@utm.my
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HOLISTIC FRAMEWORK OF BIG CYBER LEARNING DATA MANAGEMENT

A holistic framework which takes into account of big
learning data and predictive analysis will be developed
and it is expected to reflect the educational institutional
needs and its stakeholders for maximizing the teaching
and learning practice

METHODOLOGY

Both data from Phase 2 and phase 3 will be analyzed
using machine learning big data predictive knowledge
discovery

Analyze both data through Deep Learning Analytics 5 Formulate-the-Holistic-Frhmework of Big Cyber Learning
Data Management

INDIVIDUAL
CHARACTERISTICS

PROF. DR. ZAIDATUN TASIR (Project Leader), ASSOC. PROF. DR. JAMALLUDIN HARUN, DR. ZALEHA ABDULLAH,
DR. NOOR DAYANA ABD HALlM, DR. NURUL FARHANA JUMAAT, DR. NOR BAHlAH HJ AHMAD, ASSOC. PROF. DR. MOHD SHAHIZAN OTHMAN

- UNIVERSITI TEKNOLOGI MALAYSIA-

l
L.-. _

Need Analysis - Define and Design the Study

I
Critical review and meta-analysis on previous literature

~n big data. big learning data management. and deep
learning analytics

1

. _. tnstructured data (not a fixed data) that can be found in3 yber learning platform will be identified and extracted
•. ut. These include text and multimedia content. email

. messages. word processing documents. videos. photos
etc.

_ PrOfnptlng
_ Vhl.uallzatlon
_ FCI~dback

PERSONALIZATION
ENGINE

Legend:

Acado",lc InfonT'lation MOIn3gcnHH'It 5ystern 2000

Outc::orne-based Educntlon

•• "11" •• '#0" ••.•••.•. ,,', ••

_ Op.C'lslon rn",klng
- Strotoslos

LEARNING
ANALVTICS ENGINE

_ Social nct_ark nn ...ly$ls
- Doclslon troo
- AS$oclatlon rules

• LearnIng dOlOlgn
_Assessment

CURRICULUM

ONLINE LEARNING
ENVIRONMENT

- Contunt n.vIR",tlon
_ Dlscu!O!Slon uctlvh:y
_ Intoraction dat.a

¥ Books. borro\Ned
• Journals nccossQd

• Tran'50erlpt d ••t4'I
- Dernogra phle dn to
.' Cnrnt1~I(,ncln5
(ac;;ld(:rnh;:.I[;O-cur,lculu'n)

Identify the Structured Data and Useful Indicators to
benefit Teaching and Learning Practice

Identify the Unstn rct"red Data and I Isefullndicators to
benefit Teaching and Learning Practice

Structured data (fixed data about students) that comes
from the library. student affairs office. AIMS2000 and
OBE will be gathered and useful indicators will be
extracted out

2
_-.J
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Social Media Analytics

Social media data are the most dynamic evidence base of human behavior. Research in Social Media Analytics
concentrates on analysis of real online social networks and to understand individuals, groups and society.

You.

I "';>l'~bul_ ••••••••••too I.~,:",~.~~":r~__._._=~
I "1'~"~:~'" ;

.•,."C .••.••••.•• ~ ,

..L ~f l.o~,ft,•..•.••..•_I<>"' ••••-..... ~

".._-~'~~.~-_..~--j

I
"" .....-.......;;..1 ...••-. .•.•••..•.•••:1
""1•••••••" .•••.It_~_ !\I_"~ ;

'- -. )

r----.J.----.....--..--l =.~-~-~.]

Sentiment Analysis for Malaysia
Animated Series

24.569 9.699
180 615

1.642 1.241
1.641 1.756
4.869 3.914
5.281 22.207

OpInIon MInIng
Poslllve Negative

MalaysIan
Political Leaders

Name
Najib Rozak
Ahmad Maslan
Zohid Hamidi
Lim Guan Eng
Iwowi
Mohamed Azmin Ali

Table 1 The resul1sof positive and negative traits from
Malaysian Political Leaders

Opinion Mining in Malaysia
Political Context

- -- ------.-.
~ ~

....m-..

t':wil:'=er .It
.1. UUI.l II. USM ,', UTM II. UI'.r,! II. UITM

Happy

Twitter's Data for Emotion Mining
in MaJaysia Universities

Contact: Associate Professor Dr. Nor Azman
Ismail, Department of Software Engineering,
UTM
email: azman@utm.my

.. ..
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GI"".lle
MWords

The Science of'
Building Buyer Personas

Googlc+

1

10 FREE GO OGLE TOOLS
TO HELP YOU MARKET YOUR HOTEl

Go'>gieTrend$~

Cougle ./
NerlS

The Global Academic Panel

-. 1:1''''
II."
....•.1''''<>-

J'~ 2'01. 200lI . M. 30. 2008 _
~""',I

~~~.~~-~.

Google Online Marketing Challenge

'" ...••......•••.•...~....-
-~ .....•.-.--..,,-~--.._,...••.
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If'o..-.-ee F

AdWords Cost I Perlormance Dala

Coogle A<fflC)_ (;Oglc Anal)1ics

I!l!I!I!l!I!!I!
~

Noor Hazarina Hashim (Malaysia) is a Senior Lecturer at Univelsili Teknologi Malaysia. She leaches
E-Marketing. E-Business and other marketing courses to both graduate and undergraduate students. Dr
Hazarina earned her PhD from The University of Western A~stralla. and her research and consu'lation
interests include effective Internet use in orgalliz.afiol1s. applicalion of Internet in taunsnl industry and
destinalion marketing. Dr Hazarina's passion is teaching, and she belle"es that learning goes beyond lhe
classroom. Her publications have appeared in Tourism Management, Journal of Computer Mediated
Communications, Internetional Journal of Hospilality Management and Journal of lnformalion Technology
ann Tourism

It!:f..:M7
GO( gle"

ADWORDS.

innovut.vc • cntrcprcncuriul • globul vvvvvv.utn"".rny



UTM4 0 4th INDUSTRIAL
• REVOLUTION

DIGITAL NERVOUS SYSTEM

.
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Current Academic Programmes Related to 41R
*Enrolment (as of 2]th March 2017)

Bachelor of Engineering (Civil) .II
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Current Acader:nic Programmes Related to 41R
*Enrolment (as 0/2Ph March 2017)
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UTM4 0 4th INDUSTRIAL
• REVOLUTION

DIGITAL NERVOUS SYSTEM

innovatIve. entrepreneurial. globul \JVVVVV.LJt;rTl.fny

I
.,1

I
I
I



,

innovative. entrepreneurial. global vvVIIVII.utrn.my

_ \' ,."iV\ PI



HEMA

Faculties!
Schools

UTMLead

Industries
Other HEls

*UTM 4.0 Digital Nervous System

SERVICES
clcr

RESEARCH
HiCOE/COE

ACADEMIC
CTL
UGS
SPS

Big Data
Artificial
Intelligence

-- , *Proposed by
Rose Alinda Alias &~ed Norris Hikmi -,

. vvvvvv. LJ er". n,yinnovatIve. cntrcprencunnl • globnl



FOR FURTHER INFORMATION:

PROF DR ROSE ALiNDA ALIAS,
HEAD OF UTM 4.0 FOR 41RTASK FORCE,
OFFICE OF DEPUTY VC (ACADEMIC & INTERNATIONAL)
UNIVERSITI TEKNOlOGI MALAYSIA,
81310 SKUDAI, JOHOR DT.
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