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Shoring up Singapore’s Stem workforce

With more demand
for workers trained in
science, technology,
engineering and
mathematics, rethink
how these subjects
are taught to motivate
students to join

and stay in
Stem-related jobs

Andy Tay

For The Straits Times

If the recent spike in community
Covid-19 cases demonstrates
anything, it is that Singapore will
have to continue battling the
effects of the global pandemic for
the foreseeable future.

Our post-pandemic economy
will be one where Stem (science,
technology, engineering and
mathematics) educationis going
to play an important role.

This is because many of the

fastest-growing industries, suchas :

informatics, biomedicine and
greenenergy, require talent who
are trained in Stem.

Thereisno question that
Singapore needs more Stem
workersin areas like research,
manufacturing and science
policymaking than we have now.

This can be achieved by
attracting foreign Stem workers,
but there are risks when there is
over-reliance on foreign labour, as
evidenced by the need to close
bordersin these current times.

Another strategy is to train more
localsin Stem.

Unfortunately, a substantial
number oflocal graduates donot
continue in Stem-related career
paths. More can be done to meet
these goals. Singapore’sresponse
to this problem hasso farlargely
centred on highlighting successful
Stem graduates and making
such jobs more attractive by
boosting salaries.

Asanassistant professorat the
National University of Singapore
(NUS),Iaminvolved in outreach
activities suchasopen-house and
student recruitment events. Based
on my observations, career
prospects and salaries can
influence what students choose
tostudy. For instance, we have
seen an increasing number of
students applying for computer
science inresponse to the rise of
the tech industry.

However, most Stem industries
cannot pay as muchas tech
companies, while emerging
industries like biotech need more
time to grow in the business
ecosystem here.

To effectively boost retention of
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¢ localstudents in Stem, there may

: beaneedtogobeyondthe current
: narrative on career and salaries, to
: understand why most students

: would choose Stem subjects in

¢ secondary and pre-university

¢ schools but quit afterwards.

:  Frommy experienceasa

: student, and currentroleasan

¢ educator, myview is that students
: may enter Stem because their

i to,and most choose to stay in

¢ Stem because they see a purpose
¢ inthe field.

i Thegood newsisthat based on
i theglobalState of Science Index

i Singaporeans trust (90 per cent)

: and agree that science educationis :

i crucial to the continued progress
: of society (79 per cent).

¢ Here, I have some suggestions

: formotivating students to join and
i stayinStem-related jobs.

¢ Althoughtheseideasare

: primarily targeted at reducing the
i number of students leaving Stem
¢ after pre-university and

¢ university, they could alsobe

: relevantin the earlier stages of

¢ education.

: ENCOURAGE OPEN-MINDED
: LEARNINGBY MOVING AWAY
: FROM ‘MODEL’ ANSWERS

: The most fundamental ethos of
: science andresearchis tomaintain
: anopen mind. The common

{ Toeffectively boost

: retention of local students
: inStem, there may bea

: need to go beyond the

: currentnarrative on career
: and salaries, to understand
: why most students would

i choose Stem subjectsin

: parentsand teachersadvised them secondaryand

: pre-university schools
¢ butquitafterwards.

|
¢ survey by 3M, a high percentage of

i practice of memorising and

i beingrewarded for “model”

¢ answers may cause students to
i become fixated on getting the
i perfectsolution.

To encourage open-minded

! learning in the education system,
: we could create more :
i opportunities forstudents tomake :
i use of evolving scientific

: knowledge to challenge

. conventional beliefs andreward

: them for thinking outside the box.

One example of evolving science

! istherole of bacteriain humans.
i Mostofus have been taught froma
: youngage that bacteriaare

i disease-causing organismsand
: weshould try tokeep them out of
: our bodies.

However, emerging research

: suggests that bacteria that reside
¢ inour bodies can positively

: mediate health, including

: responses to cancer therapy. At

¢ NUS,anumber of researchers,

¢ including myself, are taking this

: further by engineering bacteria

¢ that seek outandrelease drugs

: intosolid tumours,

To create an open-minded

i learning environment, students

¢ from pre-university onwards

i couldbegiven assignments that

¢ require them to drawon

i contradicting scientific literature
¢ and debate one another.

Through such debates, they

i would be able to acquire critical

i thinking skills, such as evaluating
: thelimitations of experimental

i studies. They wouldalsolearn to

: moveaway from “model” answers
i andaccept ambiguity asapart of

: many Stem-relatedjobs,and be

i more creative inusing

¢ non-traditionalapproaches to

¢ solvereal-world challenges.

Asmore countriesandresearch

: institutions enter into open-access :
¢ agreements with publishers,

¢ students should find it easier to
i learn from cutting-edge

i peer-reviewedresearch.

No doubt this suggestion is going

i torequire additional commitment
: from teachers and students, but it

i canberolled out and perfected

: progressivelywith small, targeted
i student populations before

; implementingit system-wide.

CULTIVATEA CULTURE OF
: RESILIENCEBY TEACHING
: THEHISTORY OF SCIENCE

¢ Ittakes time forgood research to

¢ bear fruitand when students learn
: aboutscientific discoveries

: without the historical context of

¢ theimmense effort theyrequired,
: students might under-appreciate

¢ the value of resilience in science.

When they canlearn through

¢ history that scientificresearch

: rarelyyieldsimmediate results,
: theyarelikelytobecome more

: patient and remain committed

: totheirresearch endeavours

: foralongertime,

Building on the trend of online
learning, students can be directed
tosources such as OpenMindand
Biography that engagingly teach
the history of science before
learning technical content in
classes.

It can also be helpful for
curriculum planners and teachers

: toweave history into science
¢ educationand encourage students

tolearn from platforms such as
physical and online science
museums.

Itested thisidea duringan
NUS seminar when I taught the
history of howbrain cells
(specificallyneurons) were
discovered and why the giant
squid wasanimportant animal

i neurons communicate.

This was because the giant squid

i hasone ofthe largest and most

: accessible cellular tube-like

i structures, knownas anaxon, that
¢ neuronsuse tosend electrical

¢ signals to one another.

Students shared with me that

¢ they found myapproach

: refreshing, and many gave me

¢ feedbackthat they were able to

: betterretain the conceptsI taught.

The hopeis thatasstudents

i revisit history, they would learn to
: appreciate, be inspired by and

: develop the qualities of scientific

: ground-breakers -unwavering

: enthusiasm, patience and

¢ resilience - to prepare them for

¢ inevitable setbacks they may

i encounter during their education
. inscience andresearch.

PROMOTE AND REWARD SCIENCE
: OUTREACH TO BOOST
: OUT-OF-CLASSROOM LEARNING

i Science outreach benefits society,
: especially students who can gain

i from being mentored, from having
i role models and even getting early
: exposure toresearch.

Therole of aresearcher goes

i beyond developing the science, to
communicating and delivering the :
¢ science to the public viameans

: suchaswrittenarticles andlab

i toursthatare easily relatable while
¢ highlighting the potential of

: science to impact society.

Toexcite students about Stem, I

i have partnered with my alma

i mater, Temasek Junior College,

: andleda group of young

i researchersfrom NUS to present
¢ our research findings to these

i students.

Wealso created a platform for

: the pre-university students to
¢ receive mentorshipand

: information about Stem from

: working scientists, who can be
i excellent role models for

¢ aspiringresearchers.

Institutions could find ways to

¢ trainandreward theirresearchers
: forefforts in out-of-classroom

: science outreach, thus boosting

: theinterest of Stem students

¢ andretaining them.

GUARDING AGAINST
: COMPLACENCY

! Singapore is investing a record

: $25billioninscience and

i innovation for the next five years,
: but our budget still palesin

i comparison to that of bigger

: economies (evenasapercentage
i of gross domestic product).

Inthe next few years, the

i UnitedStates is planning to

: spendup to US$250 billion

i (5$332billion), the European

¢ Union is committing €100 billion
i (S$161billion) and Chinais also

: increasingitsresearch budget,

i with the possibility of overtaking
¢ thatofthe US. Private companies
i inthese countries are also more

. activeinresearch funding than

: thoseinSingapore.

Accordingtoareport from

¢ Unesco, Singapore’s primary

¢ strengthin Stemis our

i high density of researchers per

¢ million inhabitants. On this front,
: our city stateis currently ranked

: fourthglobally.

But when we compare ourselves

¢ with major cities thatare leading
i Stemresearch, suchas Boston,

¢ San Francisco, London and

i Shenzhen, we lose this

: competitive edge.

More importantly, countries like

i theUSandChinahavea

. significantly larger domestic

: population to tap for Stem jobs and
: compared with placeslike the

¢ United Kingdom, Singapore

: continuestolose outasthe

: topwork destination for

i internationalresearchers.

In order to stay competitive,

: Singapore should furtherits

i commitment toinvesting in

: science,and continue toadoptan
¢ open-door labour policy to

i strengthen our Stem workforce.

At the same time, we need to

i rethinkhow we are teaching Stem
: formallyin classrooms and

i informally through outreach, to

: continually inject innovation in

i ourapproach to nurturing

¢ home-grown talent.
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