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Engineering Education in pre, during and post MCO

So, letôs think about this. Is COVID19 a good chance to speed 

up a new normal in engineering education?

Ts Dr Lau Chee Yong, Senior Lecturer, SoE
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DEC 2020
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As we all know, the life before

Movement Control Order (MCO) is

the old normal that we have been

living it on. We go to the classes; we

do laboratoryactivities, and we take

on exams. So, in this I would saywe

havealreadycomeout with a full and

complete scheme of work in this

education. And all this are being

verified andendorsedby Engineering

Accreditation Council (EAC). So

basically, there are two main

categories that is completing the

schemeof work.

The first one is the assessmenttype.

For your information, we have 2

different assessmentstrategyandnow

we are implementingthem together.

The first strategyis what we called

formative assessment. Formative

assessment is like the ongoing

assessmentthat is beingmeasurefrom

time to time in a smallerportion. For

example,it can be like a quiz which

only weight 5% each,and you may

havequizzesin every two weeks. In

my universitybeforewhenI wasstill

a bachelor degree student, I

experiencedthat we had a lot of

quizzesalmostin everyweek,andthe

grade is only counting the best 4

quizzes. The benefit of this kind of

assessmentis it helps students to

identify their strengthsand

weaknessesand the target areathat needsextra attention.

For example,maybestudentsare having problemto adapt

into the assessmentimmediately, they might not do their

bestat their first attempt,andthis scenariois very common,

theymight not know what thequestionis askingandhow to

answerto that. Therefore,moreandmorechancesaregiven

so theycanadaptandperformbetter. This is simulatingthe

machinelearningwherethe error is being feedbackand so

thestudentcanfix it in thenextattempt.

Thesecondtypeof assessmentis whatwe call assummative

assessment. This assessmentis beingtakenat theendof the

entireteachingandlearningsemester,andthe studentswere

alwaysbeingtestedwith respectiveto certainbenchmarkor

standard. In easiersayingit is like final exam. Whereyou

are not allowed to refer to anything and take on the

assessmentto test the knowledgethat you know about the

subjectmatter. Usually,this kind of assessmentis beingused

to test the competenciesof a skill. Meaningthe skill should

be embeddedinside yourself,without taking any reference,

andyou areableto solvea problembasedon that. This kind

of assessmentis alreadyongoingfor a very long time and

right now alsobeingusedin primary,secondaryandtertiary

education.
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So, for now, the mostcommonassessmenttype is the hybrid modewhich involve both

formative and summativeassessment. Therefore, it is common to see a variety of

assessmentin a singlemodule,for exampleconsistof quiz, classtest,laboratoryreport,

assignmentandat theendfinal exam. Moreover, with fine tuneof theweightageof the

assessment,wecanharvestthemaximumbenefitsfrom eachtypeof theassessment.

So now let me explain the second category involved in formulating engineering

education. The secondcategoryis what we calledProblemBasedLearning(PBL). As

the nameimplies, problem-basedlearning is how we use a problem to provide the

learningchancesto students. For example,it canbea scenariogivento student,like you

havea soundclips which is very noisy,andstudentsneedsto find a solutionto filter the

noises. And the studentneed to demonstratethe fundamentalengineeringprinciple

being conductedin formulating the methodology. Which meansthey cannotuse any

high-endaudiosoftwareto filter thenoise. Everythingmustbetraceable.

In PBL, usually thereare threephasesthat every studentmust undergo. For the first

phase,it is simpleto meettheproblemandidentificationof theroot cause. For example,

taking my own PBL which is about10 yearsago, I still rememberthat I was given a

soundclips. If Iômnot mistakenthat time was about world cup time in Africa. My

lecturer has given me a soundclip, which include the reporting of the newscaster,

cheeringfrom the crowd, and also the soundmadeby vuvuzela. Vuvuzelais a music

instrumentin Africa. So, the problem identification is you needto know what is a

vuvuzela,whatkind of soundit makes,andhenceif you look deeper,u mayanalyzethe

spectrumin order to have a clear distinction betweenvuvuzelaand the background

noise.
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Thesecondphaseis aboutsynthesis

of application. Once you have

identified the target problem that

you want to solve, then you must

think of a solution to tackle it. I

rememberour groupwas using the

fourier transform, in order to

analyze the frequency element of

different noises. And then we

applied filter in order to isolate

only the part that we want.

Therefore, here, we have already

adopted two different methods,

which is fourier transform and

filter, as in termsof high passlow

passfilter. All thesemethodology

was being taught in the class. And

for the PBL, you were only being

given with the problem, and the

answeris alwaysopenended. And

this is actuallythebestphasewhich

you can think out of a box. I

rememberwhenwe weredoing,we

thought this is as easy as the

methodologythat we havealready

formulated. But when we applied

thesetechniques,we found that the

vuvuzelanoiseswere still there. It

somehowdoesnot look exactlylike

what our lecturerhastaughtus. So

therefore, what was on my mind

was I used an audio software,

called audacity to remove the

vuvuzelanoises. And that time the

newscasterôsvoice wassuperclear.

The outcome was good. Then I

usedthe outcometo re-analyzeand

seethe spectrum. We find that the

spectrumdoesnôtreally look like

the one when we first applied the

techniques. Therefore,we readjust

the filter in order to obtain the

similar spectrumlike what we used

audacityto do it. And at theendthe

effectivenessimproved.

The phase3 of PBL is the presentationand reflection. Once

you havesortedout somemethodology,you needto organize

it and presentthem. You may have testeda lot of different

strategyandsomemaybeuseless. But thepoint takenmight be

worth a discussion. And from here,studentscan listen to the

reflection given by the lecturer. It can be the order of

methodology,any precautionto make,or how to measurethe

effectiveness. All theseinformation are good conclusionsto

closea case. As the points takenmight not only be useful in

theproblem.

Therefore, the essencehere in PBL is the challenge in

between. As you really doing it, you will discovermore and

moreproblemthat you might not haveimagined. The beauty

of this processis, all the uncertaintyis actually a very good

teachingandlearninglessonfor students. As Engineeringalso

impliestroubleshooting. If thereis a problem,we mustbeable

to solvethatusinga standardizeandorganizedmethod.
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Is thereany problemfor the pre-MCO educationas I mentionedjust now? Generally

speaking,from my experience,themainproblemis from thestudentengagement. If the

studentsarereluctantto beinvolved,it is hardto delivertheessenceto them.

And aswe all aware,our prime ministerhadannouncedthe commencementof MCO,

andit wasstartedon 18th of March2020. Someruleshavebeenannouncedtowardsthe

universityandit is greatlyimpactedus. All thelecturersmustdelivertheir classonline. I

believeyou all may havereadthe newspaperabout the hardshipsof all teachersand

lecturershavebeenexperiencing. Maybemanytherearesomepeoplethoughtteachers

and lecturersarestayinghomedoing nothing. But in fact, taking my own experience,

we did morethanbeforeMCO. Themainproblemhereis thereis a suddenswitchfrom

traditional teachingto online teaching,we mustquickly comeout with a platform and

theSOPin orderto deliver the lecture. Also, thestudentsareharderto managebecause

they are out of your visibility. Furthermore,the way of teachingmust be redesigned

becausethe usualway might not be easily transformedinto online method. Also, the

human-to-humanengagementis becominglesser. So,kudosto all the educatorwho put

their effort in orderto maintainthecontinuityof education.

For engineeringeducation,my basisis still underthe formativesummativeassessment,

andproblem-basedlearning. In this MCO periodwhereall the classesaretransformed

to online class,thereis not mucheffect on formativeassessment. The consultationcan

be still given as usual. And the benefitsof using the online platform is all your data

couldberetainedandre-watched. You canrecordall theconsultationmomentwith your

studentsand that could be a referencefrom time to time. And during teachingand

learning,theonlinewhiteboardcansaveall thescribblethatyouhavemade,andstudent

canthenrefer andre-watchall the informationduring their revision. After a complete

process,all the recordingcanbe further furnishedandcollectedto becomea complete

coursecollection. This is a stepto achievee-Learning.
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During this MCO and WFH period, we canôtdeny that we could savesometimesto

avoid jam and travelling. The timing can be better adjustedand now studentsand

lecturersare free from the location constraint. It is easierfor studentsto reachout to

lecturers.

Thereare somedrawbacksthat wecanôtdeny from this online platform teachingand

learning.

1. The first is the effect to the summativeassessment. The main point of a summative

assessmentis to make sure the assessmentenvironmentis controlled. Like the

studentsneedto go to theexamhall. Needto removehandphoneandbringonly pen

and calculators. Only in this enclosedplatform we can test the competenciesof

students. However,sinceeverythinghasbeenmovedonline,wecanôtpossiblykeep

an eye to every studentwhile performingsummativeassessment. Exam paperare

being distributed online, we canôtavoid studentscopying from somewhereor

discuss with friend. For the soft skill assessmentinvolving presentationand

demonstration,this is alsobeingaffected. Whenyou aretalking to themonline,how

canweensurethattheyarenot looking at anotherscreenfor theanswers?

2. Secondly, studentsare restricted to accessto laboratory. Throughout the entire

engineeringstudies,it is crucial for studentsto have handson experience. This

includeassessingto electricalmachines,usingPCB printer,3D printer,sensorsand

actuator,specific software,CAD drawing, etching machine,and many more. All

thesehands-on experienceis moreeffectivecomparedto learningfrom slides.

3. Thirdly is abouttheteamassignment. Thereareseveralassessmentsrequirethemto

perform in a team. There are a lot of soft skills are involved including project

planning,identify strengthand weakness,researchthe possibilities,teamworketc.

As MCO restrictedour movement,studentsare not allowed to meet eachother.

Therefore,a lot of goodchanceshavebeenwasted.
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As now we are surviving from

COVID19 and we can start to see

the recovery, kudos to the front

liners and the teams who fight

rigorouslyfor us. As we goingback

to our usual life, there are some

points that I can suggest and

propose

1. Summative assessment and

PBL mustgo backto usualway.

The reason is because the

essenceof the assessmenttype

is being diluted by the online

platform. In this online

platform, we canôthave a

controlled and enclosed

environment to proper test

studentôscompetencies. A lot of

skills have to be testedon the

spot in front of the assessor. If

you say for example

presentation,it is far different

between a face-to-face

demonstrationand also a pre-

recorded demonstration and

being sent to lecturers. This

summativeassessmentalso is a

way to train student to not

overly rely on reference or

assistance. The way we were

doing this before MCO is

alreadyquitecomplete,andthis

is why I think it cannot be

replacedin onlineplatform.

2. However, formative assessment

can be now simplified using

onlineplatform. Onegoodthing

about the online platform for

example Microsoft teams and

all that, all lectures and

meetings can be recorded for

future reference purposes. As

formative assessmentrequires

repetitionfor strongermemory,

you canôtpossibly hire a

lecturer to keep repeatingthe

samethingall overandover

3. Thirdly is about achieving a totally independent e-

learning. As we create the online classesduring this

period, we are actually creating content every day.

Therefore,it is possibleto createa spacefor studentto

complete a total independentlearning. For example, a

subject consist of 6 chaptersmaybe, maybe 1 of the

chapter can be made totally independentlearning by

incorporatingthis e learningapproach. Wheretheteaching

videosareuploaded,the trackingcanbedoneto seewhen

thestudenthasloggedinto it andstudy. And theformative

assessmentcan be done via online quiz and so on. The

resultcanbeimmediatelytabulatedto providethelearning

effectivenessstatistic. Therefore,dependon the natureof

the subject,the entire workload of studentscan be now

readjustedusingthis online platform asthe independente

learningcanbedoneat their ownpace.

If you all still rememberabout17 yearsago,at that time we

also having a similar pandemicsituation. We were having

SARS at that time. So actually thereis one thing grew very

fastafterSARS. Do you know whatwasthat?That is actually

e-commerce. BeforeSARSwe weresousedto traditionalway

of transaction. We though online transactionwas insecure,

easily to be hackedand not safe. However, SARS actually

speedup theprocessto adaptto e commerce. We neverknow

nowadayswe canbe so usedto havetouchn go wallet, grab

pay,boostetc. to beusedin our daily lives,while 20 yearsago

we werestill thinking it wasinsecure.

ñSoletôsthink about this. Is COVID19 a good chance to

speedup a newnormal in engineeringeducation?ò

again. As the recordingis alwaysthere,studentcancatch

up the lessonby themselves. I personallyexperiencethat

studentconsultationwith lecturer for lesson is already

reduced. And there are many things that we might not

imagine about the benefits of incorporating technical

softwarein our teachingis, we do not needto worry about

collectingstatistic. For example,you give a quiz online,it

can be auto markedand generatethe statisticof student

answers. You will know which studentperform better in

which area. It providesa diagnosticto lecturersto have

bettercontrol on the lessonandteachingspeed. All these

statisticswerenot beingseenin normalusualteachingand

learningmethod. So,theincorporationof thesetoolshelps

in formativeassessment.
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It was tiring and stressful but was it worth it? Definitely! ñ
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It is a well-known saying within the

Geologyworld that the bestgeologist

is the one who has seen the most

rocks! To be a geologist is to know

how to ñreadòandñcreatethestoryò

of Earth, using all the knowledge,

observationandsurveyskills, aswell

as tools available. Geological

fieldwork is a crucial part to

understand rocks, geological

structures, outcrop features and

undergroundstructuresin their natural

environment. Although majority of

the work is done in the laboratory,

going into the field to conduct

surveys,to carry out mapping,and to

collect samples are regarded as a

necessity in Geology. There is no

doubt that field is typically where

geologistslove to be. The passionfor

being in the field is usually what

attracts aspiring geologists to the

discipline. However,not manypeople

like to work in dirty, inhospitableand

remote environments. It requires

geologistto becomecomfortablewith

working outdoors, and one can

reasonablyexpectto bereadyto work

up to two (or more) weekend-long

fieldwork trips.

I hadthe chanceto be in the field for threegruelingweeks,

travelingfor over1,500km for mappingandrock sampling.

The experiencewasbrutal,working everyday from sunrise

to sunset. I hadmy daily lunchesof breadandwaternext to

a busy North-South Expressway,at an abandonedquarry,

inside a bat-infestedlimestonecaves,at the Wang Kelian-

Thailandborder,at the OrangAsli settlementin Kelantan,

and in the forest of BanjaranTitiwangsaand Mount Jerai.

Dinner times were mostly spent on compiling daily

fieldwork notes, finishing outcrop sketchesand labeling

samples. It was tiring and stressfulbut was it worth it?

Definitely!


