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(BY LYDIA TAN}

COVI-TECH

Inventions Made For the Pandemic

COVID-1g was undeniably a new virus that threw many of us off guard,
' but it spurred many medical professionals around the world to come
up with new innovations to combat this novel coronavirus. Here are
some of the unique inventions and patents that were created or
¥ became popular during the pandemic.
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BY DARRYL GOH

FALSE PROPHECIES

o TECH PREDICTIONS THAL.DID NOT COME TRUE
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2020 was supposed to be a milestone year for humanity. There were
lofty predictions made about how this decade was going to be "the
future’, but instead we started it by collectively battling a coronavirus
disease that has yet to go away, and the year would be remembered for
arguably being the worst year in recent memory, Here are some
technological predictions that were too ambitious ar kooky for our time.
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Way back in 2017, Google's
DeepMind developed an Al called
AlphaGo Zero to play humans at
Go, a strategy-board game that's
arguably the most complex game
in history, with more permutations
than there are atoms in the
universe. It took AlphaGo Zero just
3 days to learn the game and
outplay the best humans. But
AlphaGo Zero wasn't just about
playing games - it was proof that Al
could outperform humans.

Many leading technologists and
scientists argue that Al is a
Pandora’s Box, Elon Musk says it's a
“fundamental risk to the existence
of human civilisation,” and Stephen
Hawking worries “it brings dangers,
like powerful autonomous
weapons, or new ways for the few
to oppress the many.”

It could be anything from an
algorithm that creates fake news or
deepfakes to an Al that could

destabilise our economic
structures by making millions of
low-wage workers redundant,

But proponents like Steve
Wozniak argue it can be a force
for good Ifit's managed
responsibly. That's because an Al
system can process huge
amounts of data, and deal with
related problems and solutions
faster than humans. For instance,
Al may need just a few years to
explore how stroke victims
unconsclously rewire their neural
pathways to walk and talk again -
work that would take humans a
lifetime.

Thousands of Al praojects are
currently underway, with billions
of possible permutations, which
could turn out good or bad. Will
humanity end in an apocalypse
where humans are destroyed by
Al or will we live in an Al-assisted
utopia?
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By Tartan Ow

ALY PSE

What's the future
according to Al?

Over 3,500 companies worldwide are
actively working to create Al. The
majority are in the Us and China, with
others spread across Japan and the EL.
Ihe industry’s projected to hit US$500
billion in annual revenue by 2024, While
most Al developers are commercial,
focusing on applications like speech and
image recognition, many are
government-linked.

Governments including the U5, China,
and Russia are already developing
Al-powered weapons like drones and
missile systems = it's no wonder many Al
experts argue the biggest threat Al poses
I5 in global security. With Al currently
doubling its processing power every 3.3
months - it's around 500% more
powerful than it was in early 2020 -
exXperts argue it's simply too risky to give
an autonomous machine the power (o
decide whao lives or dies.

Unfortunately, while everyone races ta
develap Al, there’s almost no national
laws, and zero international laws policing
who can develop it, or best-practices for
how Lo safely develop it

The fact that so many movies and books
explore this topic shows just how deep
our existential fear of AI taking over has
became, There's a reason why names like
Skynet and The Matrix have entered our
collective consciousness as bywords far
different degrees of Al-controlled
dystopia,

Popular fiction more ar fess envisions
three types of possible near-future Al
outcomes:

THE TERMINATOR
In this scenario, once machines become
self-aware and their code can self-
replicate, they quickly realise that
humans are completely unnecessary

and decide to get rid of what they
see as dead weight.

The exemplar of the scenario is The
Terminator where the US military
creates an Al calied

Skyriet to run its nuclear defense
system. The Al becomes self-aware on
August 29, 1957 ("Judgement Day™ in
the Terminator universe), Humans try
te shut it off, and it retaliates by
starting a global nuclear war to get rid
of the hiumans

The machines’ mothvation is that they
simply want to eliminate the
redundancy of human existence
Humans need food, clean air, living
space and water o survive, so o
Skynet, humans waste resources that
could be used (o make more machines
which don't need to breathe or eat, 1t
isn't being "evil” in a'sentient sense - it
just means Skynet's free 1o buiid
factories or cut down lorests without
worrying about global warming.
droughts, potlution, etc.

If some form of sentient Al is
inevitable, then which scenario is
mast likely? In a perfect world, we'd
already have the guardrails in place to
allow Al to cooperate with humans
before we even develop it.

Unfortunately, that presupposes that
every one of the over 3,500 organisations

L
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THE MATRIX

In this scenario, even if the machines
become self-aware, they still keep
humans around. The reason changes in
different stories, but it usually boils

down to needing humans to do certain
tasks.

In the universe of The Matrix, humans
“live” in an all-encompassing computer
programme called the Matrix,
completely unaware that it's only an
Al-generated simulation. However, the
sentient Al “Architect” whao created the
Matrix isn't doing this because it's
benevolent - humans are plugged into
the machine as a perpetual “hattery
source.” By giving humans a simulated
world to live in, it reinforces the
unsellling idea that the Alis a
metaphoric god.

The main character Neo'is contacted by
a mysterious figure called Morpheus
who wants 1o “free” him and other
human minds from the Matrix and
overthrow the machines. The Al tries to
maintain order by eliminating any
humans who've become aware of the
Matrix = they're treated like computer
viruses, so it sends “Agents” to
exterminate them

Logically 1o an Al, humans are either
viluable or they're not. This “control all
humans”scenario seems to revolve
around the idea that humans are anly
worth keeping around if they're
beneficial.

) T TN T

developing Al were all on the same
page. They're not - some are
developing Al-weapaons, while others
are developing Al-nurses, with very
different goals in mind. While “kill all
humans” somehow Teels unlikely, it
may not take much to go from
“cooperate” to "kill.”

|, ROBOT

In this scenario, the machines have
become self-aware and humans still
manage to maintain control. In this
case, based on Isaac Asimov's Three
Laws of Robotics, robots must:

1) Not harm a human, or by inaction
allow a human te come to harm;

2) Obey any instruction given to it by a
human;

3} Avoid actions or situations that could
cause it to come to harm itself:

Originally popularised in Asimoy's nove|
I, Robot (1950) which was later made
into a movie, the laws form the
backbone of the cooperate with
hurmans genre, The plot revolves
around the immutable Three Laws by
which that universe aperates, creafing
the key conflict in the story. In the film,
the legion of N5-5 robots are seen
enforcing a curfew and lockdown of the
human population. The robots are
controlled by VIKL, the central Al
computer, who has determined that
humans will eventually cause their own
extinction, so by controlling humanity
she believes she is just obeying Law #1.

Only one robet named Sonny, an N5-5
butit to'ignore the Three Laws, is able to
defy VIKI and help Detective Spooner in
his quest to stop the robot conquest

In fiction, "cooperate with humans” is
the most palatable. It also logically
rmakes the most sense because
machines don't aulomatically decide 1o
kill us (unless it was programmed to),

Case inpoint;in 2016, a friendly-iooking
rabot named Sophia made by Hanson
Robotics calmly tald an audience at
SX5W, "0k, Iwill destroy humans.” That
was 5 years ago, and in that time, Al's
processing power has increased by
roughly 1,700%.
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p——— ' 242 : BY LINDSAY WONG

Streaming Celebrities

FEMALE NOBEL LAUREATES e eie { Nobel 1 o _ HOW DID SOCIAL MEDIA BECOME THE FUTURE OF ENTERTAINMENT?

IN STEM

In the last century, the most famous celebrities in the world were the people you saw in magazines or TV - people like
“actors, singers. and models. Fast forward to the current decade, and a new group of influential people have emerged
MAY-BRITT MCOSER (Norway) _ from social media, on apps and streaming platforms we use regularly to keep up with our friends, the latest tﬂmds_
2014 Physdology or Medicine and news. Social media influencers now have a huge reach among the general public as people spend more and
alegy | 1 1 timeon so:iﬂl media - some are even more well-known than popular actors and singers. The | 27st carmlr:.r has
For the discovery of cells that al » | ' demonstrated that social media is the future of entertainment. :
canstitute A positioning systes in :
the train which 1= close to the

nippocampus, BN &res located in the
centre of the brain, The awareness of

JENNIFER DOUDNA (USA) &
EMMANUELLE CHARPENTIER (France)
2020k Chemistry

For developing the precise penome-editing
technolopgy, CRISPR-Cas? which has been

"~ allowing precise edits to the genome mince
1&\3 its inception in the 20108 Practical - and

probably controversial - applications ehen location rnd how to find the
inelude altering human genes to eliminate way to other places is crucial for
diseases: ereating hardier plants: wiplng both humans and ands : - YouTube became popular around 2008 Instagram is ancther
ot pathogens. ete. 1_" thi age of social media, and channels with lots of subscribers like  platform that hosts
influenicers hoeld a lot of power. Srash and Shane Dawson, gained influencers with '
ATIA B ¥ i | e e \ Even If an influsncer is just a attentlon for having binge-worthy videos miltlions of followers
ADA E. YONATH (Israel) normal person with a normal In the next decade. sven though the With nicely edited
| ANDREA M. GHEZ (OSA) 200% Chemistry life, they are able 1o persuade cnrﬂ;}gr:tian becarne flerce. maore and phatos and/for
T, i more influencers in each country interactive stories,
2020k Physics i IS BE i sestad I became trending topics on the platform influencers are able to '
—-E!.?‘ For the successful mapping of the their seamingly mundane life = B Ld eliaerieie mmmic‘:nr
T EE ZATrER WA TR s A gtructure and funciion of ribosomes. Millicns of followers across g] YouTubers cover their fillenasers who
which is for the discovery of a Since the ribosome is A major multiple social media platforms a range of topics are easily entertained
sipermaceive black liole at the centre of breterial target for antibiotics her and channels prave that viewers from beauty for hours. simply by
the Milky Way by developing techniques work hiAs led to new antlbloties (she's are genuinely interasted in their to gaming to doorm scralling. A
for st wiying the movement of stara ginee demenstrated how more than 20 lives andl wihat they do, revlews to music wide variety of
Elask hinlas are na threat te Parkh. and antiblotics function) and s better te lifestyla to celebrities have taken
supermassive black holes play a part in u.ndair‘sbﬁ.miin,g of antiviotic 1Fan influencer releases thaeir lar:‘JUﬂQEi‘:!- :'de’;‘ﬁ tor the p!at[l:frrr.'l inclul:iln:; socoer
star formation in galaxies reslstance, N cater o all kinds superstar Cristiana Ronaldo who has over
ST _boc SO0 : [ of audiences and 330 milllion followers. actor The Rock with
l:1'_ii‘:|lr'lDEE are that Er_;flr fallovwers pecple find 266 million. and singer Ariana Crande
r It. fi 1d 50 from watching thei £
FRANGOISE BARRE-SINOUSS GREIDER (USA) R S foure YouTubus Relng theie. . s
(France) ” DA I.']}'-.E[]RJ'I sources of entertainment for 't”ﬂr:;‘sn':':' *:"‘td POLRDAL YouTubers Is_:‘grlm Functions on Instagram also allow
; their millions of followers wha 5 host events for viewers to meet 3 influencer marketing to take place,
2008 Physiology or Medicine spend money on them and greet thelr fvourite personalities. This where Influencers advertise products via
; ; . 200% Physiology or Medicine K f becarne another source of novenue o sponsored posts that bring in a steady
For the discovery of HIV, or the e track their avery move - muc thern, on top of getting paid fram the strearmn of revenue for themsaives

like how people idolise
calebrities: As soclal media
continues to evalye, morne

human Immunodeficiency virus The
human body can't got rid of HIV,
and onee its in the body, it starts

For thelr discovery of how clircincsomes
Are protected by telomeres and the
ensyme telomerass, Telomerase o key to

armount of views they get from each video,

to destroy white blood cells that the ageing process and the growth of people will become influencears,
help the body fight infection and caneer cells, Too mach telomerass can creating yet another avenue
disease. This dizeovery in crucial increase the likelihood of cancer: too where audiences will ba

in radieally improving treatment 1ittle can also inorease cancer by entortained.

methods for AIDG suffersrs.

depleting the body's healthy
:mgcncm'.,i\rc potentisl resistance. Every few years, a new social media platform emerges. where new viral conm@nt comes fram

Currently, TikTok and Twitch are the top two platforms where Influencers are thriving

DONNA STRICKLAND (Canada)

2018 Physies

Similar to YouTube. all kinds of content is
uploaded onto TikTok but each video has
a time limit of one minute. In September
2008, TikTok surpassed Facebook, Instagram
YouTube. and Snapchat in monthly Instalis

FRANCES ARNOLD (US
2018 Ghemistry

For the method of generating

ultrashort high-intensity laser For the directed evolution of Short video platforms ke Vine and In the App Store, Charli D'Amelio and
]:ulf'h“-a 'u_l'f.t."'_ﬂut :!E-srr.mar.in:g the enzymes (proteins that eatalyse Muslcally were at ts peak between Khabare Lame are Tiktok superstars.
amplifying material. She's the third ORR AR T PRt rh R i 2013 to 2016. Influencers becamo amassing over 100 million followers for their
woman to win this prirze Chirped = eI popular an this app for being viral dancing and comedy skits respectivaly

result in meore environmentally
friendly manufacturing of
chemical substaneces such as
pharmaceuticals and the
production of renewnble fuels

or for having consistently good
content. Vine is notable Tor its
timeless humour and memaes. all
contained within six seconds, The 4 \ __E
fact that six-second videos had to
be memorable meant that every
influencer had to be concise and
ententaining Twitch is a streéaming platform mainhy for
people towatch their favourite gamers

pulse amplification has many uses
&) including sorrTective eye surgeries.

20l% Physiology or Medicine

LINDA B. BUCK (OSA)

Por her novel therapy against A0 2 Musically was known for hasting Mary popular Twitch stars arg now
Malaria - artemisinin - using FapmelnErarinel sia videos of Influencers. called musers : influencers who have expanded their reach
i 1 i lip- i r i thel 1 . r her platforms. Twitch channels like
chinese medical texts from the 4 A that hundreds of lip-syncing or dancing to their I toqt 4]
g‘) howu, ging, and Han Dynasties The : eu:o_v;ic T E:"f' ::;h for nu-p,- favourite songs. In 2017, Musically Minja and Pokimane are some of the most
_f;_r_-_;i_-l, -:__=|_'j_;;|l_'|_,‘.'_|]1{'| Chinese -g-,,;, win ;5- Eduu:.u.nt c:mru;:lv;" AT l;c-qt,aﬂ 1n was acquired by Bytedance. the hE " popular. with millions tuning in to watch

owner of TikTok them play games like Valorant and Fortnite

XXy PN i

Nobel Prize in sclence, she did so
without a doctorate, medieal degree,
or-training abroad.

the olfactory sensory neurons in
our peses. Jlumans use a family of
moDe than 400 olfactory receplors
0Rs! to detect odours.
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THE STATE OF

Education plays a huge part in our lives in Singapore. Few of us can forget the long hours we have spent on our
homework, assessment papers, ond the notorious Ten-Year-Series {TYS). However, as technology evolves, our mode of
education has to change as well and Singapore has made a series of changes that mark the inclusion of STEM (Science,
Technology, Engineering, Maths] in our education landscape.

e =
INTERDISCIPLINARITY

With the epeming of the College of
Humaonities and Sciences at the Mational
University of Singapora (MUS), STEM
pducation has evalved significantly. Thi
collega salls itself on its unparallelad
flexibility 1o pursue breadth and depth
from moie than 1,000 meodules per
acodemic year, as it combinas the Faculty
af Arts & Social Sctences and the Faculty
of Stiencs,

Gone are the doys where one con focus
jlast an ane core subject — be Engineening
ar Accounting — and novigate their way to
o stable coreer. Instead, this change
muing that students will need lo combane
knowledge from disparate fields of
experfise - like coding and business

and synihesise new insights while
identitying new appartunities.

This might come ocrmss o8 o surprise o
many, especially die fo'the rather aarly
streaming of Ars and Science closses way
back in Junior Callege.

However, this mew move could just be
whrl the economy needs fo novigafe the
challenges in the 27st cantury. Given the
importance of innovation and
lechnology-diven change in coconomins
today, it is not surprising that STEM
knowladge (ond STEM education) is key
to leading sustoined economic growth,
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DIGITISATION

Tha global digital landscope confinues fo
evolva rapidly, accaleroted by the COWVID-
19 pandemic, bringing o ths fore in-
nereased demand for digital platforms, sof-
tware, hardwars, and sefvices. Mowadays,
we con shap onling, get our fovourite food
onling [ond delivered 1o our dooriteps],
and evan explore the warld online through
wirtual tours: This change in lifestyle means
That many mare apperutilios will evalee
in the vifual spoce; comparad to the
physical werld.

Tharetore, stiedents will need to develop
skills o copfure these opportunities. With
the rapid chianges in the educalion system
t& cater to this fechnology boom,; Jumior
Collage students can now toke computing
o5 on A-level subject, In addition, all upper
primary pupils have been undarfaking
coding closses since 2020 az part of the
Government's goal 1o develop o pipeline
of tach tolent for the digital sconomy.

LEARN BY DOING

STEM education is taught thraugh ‘active
lzarning’, which osks students to idenlify
problems and o wark oul o possibile
solubion. Shudents lsarn a cancept by
making use of il, rafher than by reading
about it in o textbook, Por older studsiits
accustomed to being tald what they
neadad to know, it's o for cry fram o
tantbock-centric, sxam-eveluoted madeal of
educafion that Singapore is knewn for.

LIFELONG LEARNING

The economy is shilting very quickly. The
froditional economic engines of the 21st
cenfury, like il & Gas and Shipping, can
no longer be the only pillars of our
aconomy. To support this transition, the
populotion needs to adopl a new mindsat:
one thot embroces lifelong leaming,

Az technology s life cycle shortens, it iz
only ingvitable that the koowledge we
learn in school becomes obsolete.
Tharafore, we need fo hecome lifelang
learners, always curieus about new
tachnology and cdopting them fo kesp up
with fhie rest of the warld.

. L ]
® , ﬁ'.

In conclusion, finy Singapore remains o
nation that hos one of the world’s leas
natural rescurces, unlike some of our
neighbouring countries. Theretore,
educotion is our key compaorative
advantoge and the systam needs fo
equip our residents with the knowledge
and atfitude to thrive in this new century,

FUTURE LIVING WITH DISABILITIES

éé’ (.

ISTIVE
n0logy

Technology has changed our lives in so many ways. Anyone with access to it

I Copermicns Clna

can read real-time news at the click of a button, make video calls. book
reservations, and do a thousand ether amazing, time-saving things every

day. The able-bodied among us take access to it for granted. But what about

those with a disability?

How does assistive technology help?

Assisthve technology lowers the often invisible,

but very réal barriers that people with
disabilities face eve ry day. whether it's o do
with reading speaking, travelling. or even just
wWiriting an amail, It alliows tham greatar
independencea, in caring for themsalves,
working, ar simpdy dealing with the world. It
can alicw them to participate and enjoy the
benefits of the digital sochety

with the same access ta infarmation and
services as the rest of us take for granted

Actually, assistive tech s nothing new., For

Instance. we've had electraonic hearing aids for

decades. What Is new Is hamassing the huge
potential of tech like Al robotics and

vaice-recogrition (o create bigaer, Better, more

cost-effective assistive solutions

EYEGAZE EDCE

LIVING more independently

While there’s countless how-tech
assistive living devices - from cut: proof
glowies winleh allow Individuwals with
neure-muscular disease like MS ar
Parkinsons to safely chop food. to
talking thermometers 10 assist
vision-impaired paople when cooking -
same of the most innovative, and
impactiul are actuaily ultra-high tech

In Singapore. we jokingly alk about
the futility of using “eye power to
accompdish tasks. but the joke’s on us
Enter aye gase-controlled assisthe
tech, which rmast of us have probabby
span famously used by DrStephen
Hawhing when he converts text into
speach

Procucts like the Eyegaze Edge warks
by tracking the users ey Mo maent
with & camera, which contrals 3 virual

mcuse. allowing users to do everything
froem tuming appliances or lights on
and alf, dial phones and type out
written messages via a virtual keyboand

‘While it can take consideralply longer
o bype cut complax sentences.
experienced users can often type 2-3
miediurn-longth waords per minue, This
Se0mms show, but ey gaze technology
has actually become so advanced that
researchers have discovered that
different keyboard configurations [eg
DWERTY vs. alphabetical ) have lower
@rror rates, depanding on the wsars
conditions, such a5 ALS ar M5

The techinology is only likely to improve
further, since the same tech is also

being used commercially by marketing
ard social miedia CoMmpanies Lo mRasune
engagement and Interest levels in usprs

MOVEMENT & Travel

These range from hand-controls for cars which
are Comimon overseas (& the accelerator and
brakes] - which are illegal in Singapoe - to

mability seoaters which wie see all the time in

Singapore to halp alder fodks get around

The most advanced version of that comes in
the form of mecha-inspired walking assistance

devices, ke Honda's Walking Asslst

axoskelaton, which allows rmobdlity-mipaired
peaple to walk with the halp of supportive,

rabotic ieg braces, They work by using
WEMIENT sensors which detect small
vernents in the lower body, amplifying

I

them through the rebotic bracas which halp
coardinate tha pace. length of stride. and
relative balance of the user, This makes it ideal
for partatly mobdlity-impaired Individuals.

READING & Writing

Singapore’s [iteracy rate [97.35%) s one of the
highuEst in the world. 50 we take 1t for granted
that everyare can read. But what If you're
vislan- impalred? Of course, there's old-
fazhioned braille which was invented in 1824
but technology has aken us way beyond that
with @ huge rmnge of text-to-speech devices
Cne such device is a reading pen like the
C-Pen Reader which dictatos what they scan
a5 will as smartphans Camen apps that
capture written text and read it out lowd, and
of course. audio books.

Going the other direction, recant leaps in
volce-recognition softwans - from Watson
Speech to Text Lo Amazon Transeribe - haw
vastly Improved speech-to-text applications for
Inexpensive devices like smartphones and
tablets. By using Al to analyse individual
sounds (within each spoken word ) algorithms
decide the maost likely meaning, and transcribe
that irko teo

Canipas
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THE PARADOX OF GENDER

INEQUALITY & STEM

Ever since the Taliban took over, things have been objedtively
awlul for the people of Afghanislan - especially ils women,

Ironically, some of the only good news oul of Alghanistan is that
its internationallv- renowned, all-girl robolics Leam managed Lo
escape the Taliban, and arrive salely in Mexico where they're

heing relocateq.

Women may be vastly underrepresented in STEM education
worldwide, but a curious anomaly happens when il comes to
girls and women in developing nations. leading to a glohal
gender-equality paradox for voung women in STEM.

Gender equality and STEM

Ty o mntsfied ], monbtiple studics have found
Ut e Bowser e gemder-ciguality in o
given country, the higher the percentagde of
wornen “ludvingd STEM, Or simply pad in
numbers, before the pandemic, women
memle ug 70t of engineering students in
Iram, 427 in Morocco, 41% incAlgeria, and
0% o o, bt ool 20% in Norwas, 1'%
inn the LS, and just 18% in sestealiag Those
are judl somme cotnbries, bl the pattern
repeats itsell almost evervwhere.

‘The Glokal Cender Gap Report (GG by
the Woarkd Economié: Forum (WEF)
caleulates global gencder ineguality based
o mal s, including health and sursival,
educatianal attainment, labour force
participeibon, pereentige of seals in
partiament. and more, Acconding to the
2oy GOGGR, Norway was hird glolually, fran
wis 13oth, et Iran has double the
pereenbiage of women sbudving STEM.

Exen in the most gender—ciumal country in
the world - Iceknd - where 3 whopping
6 of all terthry dtudents dre winmen

(ecording to Europein Union statistics),
only 44% oFSTESM PRI stucdents at the
University of lceland are female. In
Preneark, which ranked secomd anthe
o0 Gender Ieguality Index (LD, onky
33% of STEM graduates are female,
according to a 2008 Agency for Science and
Higher Edbieation amlysis,

Fitsthy, it shonhd be said that cveay
coninitry’s sitwation is different. For
exanple, frao indisgutabily has less geoder
equadity tram Asskeadia or the US, bul it also
offers Tree wniversity cducation bo all
shucents, So is il the cost thiat keeps young
waornen oub of STEMT Produhily nol, sinee
Ieekand also oiters free edwcation, Then is
il sescietal attiteedes IF venn look al loclamdl
the L%, or sustratia vs. lram, that seems
unlikely, Lo,

Whitle these examples don’t Gell e whle
story, they highlight a parados. Why do
eonnlries with significantly less
gender-cquality, often have fr higher
percenlngies of women studying STEM?

The paradox

There’s a few different arguments why there's
a gerder-couity pandes i !
peaple assume it's becanse the more liberal
U conntry, e mwre choices women Jave,
And given the choice, women somnehow
nalurally prefier non-5TEM subjects hased
on perecived gender bias, Ohjectively,
pienaple who assome thal are wrong. Anid
here's why:

Multiple studdies in dozens of countrics
shoaw thal pre-teen giels outperform Wheir
miale peers in standardised math o
science lests. Peyehalogidls and
neuro-scientists oy argue the specific
reasins. bl e result is andisputable
Freteen girls and bovs also enjoy prefer
STEM sulyjedts atl coughly te same ratio,

So bebween Lhe agex of 8-12, all things being
cqual. voung girls are judl as interested in,
and more proficient al STEM tian havs, So
why don’twe sec more girls evervwhere
trending towands STEMT Hevein lies the first
paradox.

Multiple studies also show thal even in
countries with pear gender-parity, Trom
primary sehool anward there's unconscions
hias dhivedted @ young girls steering them
away from STEM. While that takes many
ditferent forims. deep downewe all probalily
have a senze it's happening
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Nature vs Nurture

The snconscions bins may have differct
sources. For indtance, ivs often culluril -
the icbea that “girds should play with dodls,
whille bows shyouhd Deeilad dhings™ is <110l
inherent in many households today, 11 mey
b i rvatiomal = sice women in STEX
are already underrepresented, we assume
et STEM §5 more o =guy thing”

sornelimes, it can even be well- inlentioned
For instamee, parenls mey sssime that STEM
i il Thcndt el they fear their dongditers wan
be 1% successfil being i a mabe-dominated
conirse - especially compared 1o sons wh
they aseribse different charséteristics, ke
heimg miore compeelilive,

Fucing (his litany of disconraging coltural
and social messaging, i°s no surprise that
viaung giels i e developed counteies
where there are viable, non-5TEM study
options = e ollen pushed swsy from
STEM. This is then wrongly interpreted as
e itively “choosing” nopn=-5TEM
sulipect s

T e 4 poor anadogy: ifvou're in o
satlbsoal sl the seind pushes vou ina
diflferent direétion than veu want (o fo,
Hiat’s nok an active cholee. Yoo can try to
Lo against the wind, bt that's muich
harder, Yoo go o e divection you'ne
Idow, o it s wrong forsomeonc (o then
sav That vou really chose hal destination,
The choice was increasingly taken out of
vorir hands e momest the wind sharted
Ilowing.

Erterestingly baweser, rescarchiers love
Fooutnel over Ui st oo vears, gids in dovens
of cotubries b actuadly outperformyed
Lheir mmale peers inall subjects languages,
muth, sicial scienees: olek

Ini the Pragram (o leternational Stodent
Assessment, or FISA 6 lest thal measures
pr-ver-ohds’ math, eeading, and seicnoe
abilithes) girls from neost conlries are
e Thely G sy ey feed "Tickpless™ @l
bl but their-actual PESA math tests only
ahporcl o 2% Tower seore than bovs, A 2008
paper published in Pssehological Science
o thet girds performed aboul as well or
hetter than boys did on sclence in b3
conntries and regions.

o (o, extonsive resesrch shows D Dl
averall predictor of @ woinen's chabee of
fieled Gt e chegtree levell, is tie amount of
gender diserimination she percelves in
Ut feled,

e T A P
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So why do countries with lower gender equality have more

woimen in STEM?

While nest oviversally trie, generally conmtries
with lower gender-equality Lend 4o alsa e
econunically poorer. There are many reasans
Toer Uhiad fegd geopolitics, colonialism,
corruption, elek, bul an umwdeniable Gelor is
beecanse alargde chumk of the countey's lumsn
el — s womsen — are nrrginglised
thirough lwer ey Tevels aod lower jols
puarticipelion,

Fogmnech el Lo sticanal hevel, this
mearginadisation beads o lower GOP, which in
hirm meams @ conniey has less resonnces Lo
allscate for things like education.

Unsurprisingly, with the Hmited edicationml
resourees Doy do lewe, aller essenlials ke
B lileracy, poorer conmiies Lemd Lo
enpdiasiae STEM over non-STEM, hecanise
STEM generates more ineome for (he
incliwichual ol the nation.

Herein lies Uhe secomd parsdos. Tn counlrivs
wilh ligh levels of gender neguality and
limidesd] eddoen Giomel resaeees, anby Uwe betler
stascents tenad 1o go en Lo higher levels of
eohueation, Research shows gids are eller
tverall al school. and specifically beller sl

STEM. in e secondary schionl when poorer
conmnbries il poorer Familics are having o
neake tough chodces ahont where Leallocale
limited resonrees to hest serve their Tuture
interesls,

Simply put, the crezon then cises Lo Uhe Lop,
and practical ceonomic decisions - like whase
echucation lo nvesl in = can starl bo brnmp
dgendér-prejudice, Weirdly, this is somcthing
e eonmitrics hove somchow gotten righ,
despite all the wrong reasons.

O puid anothor way, voung girls hiave more
Tham swhial il bakes bo compete academically in
dn equal, fair system, They cin even sneceed
i aan el systene They shaulibn'd e 1o,
bt that's anoiher story allodether,

Ironically, in scemingls Tar more deveboped
cotintries, Uhe more we believe that we are
geiting close to achicving gender equality, the
miore we cun Lhe risk of copvineing ourselves
that any remaining gender disparitics, such as
the mnimbaer of gicls choosing S TEM, ave due 1o
differcnces in ahilitics. They've not, but the
inrlrtle we starl beheving they are, then Dhey
might as well be.

Crmpus
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Teday, T3% of & TEM werkers =arn dbeve
the national average for wages. and
that's because we all generally agree.
technology te the Future. lWe've all heard
of STEM. namely the combined fields of
Science. Technology, Engineering. ang
MMath. Building on that. STEAM I8
basically STEM with the additon of +the
Arts. incleding visual arts. drama.
humaniHes, histery. philosophy. ete.

iy

STEM V'S. STEAM

STEM doesn't explicitly shun the Arts — it's just
that until recently. mainstream STEM curticulum
at universities deemphasised subjects that didnt
havie a direct relationship with -I'e.;'?malog'lf.

Lthile STEM explicitly focuses on screntific
concepts. STEAM investigates the same
concepts. but does +this Hyrough inguiry and
problem-based learning metheds wsed in the
creative process.

The agim of both STEAM and STEM s +o solve
complex +echnical preblems. The main difference is
how students approach screntific cencepts. STEM
focuses exclusively on solVing issues through hard
skills In math and science. 5TEAM studies the
same hard skills. but alsa integrates kneuwledge in
areas like design and ereative writing.

STEM grade can be seen as pure technelogists,
while STEAM grads are mere like Renaissance
People. t's nNo surprise that people such as
Leanarde Da Ving have showun wus the impertance
af combining sclence and art +o make discevearies,

HOW DO THE ARTS HEL?P IN
TECHNOLOGY?

STEM has worked well antil now, because i+
focuses on solving technical problems in the most

efficient. purely technical way possible. [+ took us to

space. it created the internet. i+ unlocked the
power of the atom. All things we take for granted
oLl

But as technology becomes more interactive (eg.
trained 4l chat bots, simulations, VE., etel. parely
technical solutions aren't encugh. Consumers
increasingly want +echnology that feels seamless.
Far example, if tue coders (one STEM, one
STEAM) create similar VR simulations. the
simulation that will succeed is not riecessarily the

mathematically complex ane. [t's +the one we respond

beet to. because s the most intuitivie of
aser—friendly. @
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Hr::w Technology Helped the Hallyu Wave to Spread During Lockdown

The onset of lockdowns around the world pressed pause on many industries, including entertainment. When the
COVID-19 pandemic started, many world fours and events were cancelled for K—pop artists and the production of
Korean draras slowed down, Despite this, the industry recovered quickly and adopted to the unusual new
circumstances by shifting dlmost completely online. As o result, becouse of how occessible the internet is. the
Hallyu wove continued to fake over the world, prinarily through digital means and avenues.

FPossibly the best wee case for STEAM can be seen in
Apple products. While STEM is behind +he technology of
all s products. the company made them more human-
centric with STEAM. The companyy aHtibutes its
success today fo e emphasie on the user expefience
in its design.

in pop cultute, characters like Shuti in
Black FPardther solves problems as a .'
playful technolegist, while Velma fram

Seooby Doo pees hard and soft skills
~ m Sy

+o selvie a wealth of problems.

;-»mh

TR el i ot T

GETTING VIRTUALLY UP CLOSE AND
PERS SoNaL WITH YOUR FAYOURITE 1D0LS

g pre=C0y ]

The goal of geod tech is to solve
preblermes for human users. The geal of
great tech e 1o do H N a way that
makes i+ seamless, invisible, ang even
enjorable. Studying the Arts. like
drama of cfeative witing will never
tedch you how +o write an algorithm,
But # will +rain your 4o interpred and
channel how technology ie ueed. in a
more human-cerdric way.

NS, wREnEver an artet releosed a new albBury

rea o Sian albuns and mierost

W Comviparess storted

fl"":hu}*.r'“, )

WHY STEAM?
Creating good technology always reguired creativity, but
how to become creative never formally bullt that inte = K—POP'S EV’ERMST'”G pRESENg_Eﬂ_

ite training under the STEM umbrella, By studying
the arte as well as hard sciences. STEAM gives you
both hard and ecft problem-salving ekills as it
emphasises collaboration as +the fastest way to
understand highly-complex STEM concepte.

“ON SoCiAL HE.DM

ay Bresent on sociol ped

Teachers working in crose-curficular STEAM settings
often see their students making cennections
betueen concepts and solving problems in new and
exciting uays.

Faor example. engineers and progfammers are
increasingly co-developing softuare with Arts experts.
A background In fields like deslgn or visual arte helps
create better tools. for instance, for data
visualisation. like dashboards o infagraphics, These
toole help consumers adapt to techriclogy faster.

Future-ready employeee need to have multiple
areas of expertise or at least appreciate how
a range of ekille fit together.

o%o
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YOU WE COULD BAC

UP YOUR MIND?” -~

We're definitely no strangers to having a
digital mirror version of ourselves, be they
in apps, online games or on social media.
But what if we can back up our minds and
upload our “sell” so that we can live on

even after deach?

Our minds, or “soul," can be defined as the

data file and software of the brain, so

hypothetically, you can transfer all the data

into some server, in essence creating a

stored version of “you" somewhere. This

process js called “mind wploading.”

The science of the brain and of

consciousness increasingly suggests chat
mind uploading is possible — there are no
laws of physics to prevent it — and the idea

is bringing to life the feasibility and
merality of “immortality.”

WHAT IS MIND UPLOADING?

The human brain is made up of billions of
individual neurons connected to other neurons;
every time a neuron fires, electrochemical signats
jurmp between them, creating information that
enables the brain 1o process input and execure
commands. Many neuroscientists believe that
who we are = our personalitics, emotions, cven
consciotsness — lies in those patterns:

Mind uploading, or Whaole Brain Emulation
(WBE). hypothetically scans a physical
structure of the brain to create an emuolation
of the mental state (including fong-term
memory and "sell"} and keeps it in digical
form.

In the: [940s, neurophysologist Warren MeCulloch

and mathematician Walter Pitts wed math to
dascribe brais activity, noting that a meuron can
be in only one of two possible states; active or
ar rest. Early computer scientists reafised that o
programme a brainlike machine, they could use
binary electric switches symbolised by | and 0 1o
represent the onloff state of individual neurcns.

Based on this, our-identity is nothing maore than
the behaviour of individual neurcev and the
patterns benween them. 3o if technobogy can
accurately record and analyse braln activity, cur
minds can thearctically be feduced to
COMpUEATIONS;

Amang some fururists and within the transky-
manist movement. ity believed that in a few

decades, humans will be able o upload
their minds to a computer, transcending the
nead for a biological body

Back in 2013 Ray Kurzwell, director of
engincering at Google and futurist, predicted
that people will be able to "upload” their entire
brains to computers and become "digitally
immaortal” by 2045,

Supporters say that many of the waols and ideas
needed for mind uploading alrcady. exist or are
currently under active development, While
there's no real cangible evidence of mind
uploading working yet, the idea of it is a central
conceprual fearure of numeraus scisnce fiction
navels, films, and games,
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SCI-FI VS REALITY

Thearetically, once the brain ks digitsed, the
simulated mind could be stored inone of two
wiiys: within a simutated world, or in the body of
a robor, cyborg, or other humans, Wherher
consciousness is tramsferred into 3 machine or in
a body, both warlds would be equally real.
Maybe the better term is the "foundation” world
and the “clowd” world.

A rumber of sci-fi warks tackle both thess
scenarios, giving us insights into whar 2 future of
mind uploads may loak like

Cne of the first (if not the first) sci-fi o deal
with mind uploading and heman-machine
synthesis can be found in Arthur C. Clarke's
1956 newvel The City ond the Stars, Set one billien
years [n the future, the minds of Inhabitants are
stared as pateerns of infarmation in a Central
Computer in between a series of | 000-year fves
spent in cloned bodies,

THE CLOUD WORLD

Can humans kve ina perpenual simulaced
emviranment? In the San junipers episode of
Black Mirror (2016), we see how a mind
uploaded into a simulated world as 2 way of life
extension in paradise, whera the mind is no
longer connected to a living body.

This scenario is perhaps the mast alluring
version of mind upload, where the deceased can
live-on digitally, Imaging Grandma enjoying her
time in a simulated playground, idealised as a
sort of human-made heaven. Occasionally, she
can eved join in on i family dinners — as her sim
—wia a video conference on the big screen,

If bumans de get to live in digital form after
death, imagine the sheer number of data there'll
be — where would you find enough server farms
to store them! A chilling probabilicy lies in The
Matrix (1999) where the humans live in 2
simulated world while their physical bodies are
used as “batteries” for the machines that run
them.

However, mind uploading provides humanking
with a permanent backup toour “mind-file” a5 a
means far human culture to survive a global
disaster by making a functional copy of human
society in digital foom.

In The (00 (2014-2020), the idea of humans
living as consciousness has been broughe
forthewice in the serics - first through a
simulated society called City of Light which is
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accessible after a silicon Chip s swallowed. and
the second & through a concepe called
Transeendence in which humans exist as energy
beyand their mortal forms. In both cases,
fumans are spared from the pain of living
physically, allowing for mankind to be preserved
eternally in a universe that's continually hostile
to the human body

For those already thinking about when living in a
simantated world will be feasible < it lsn't
something that’s actinable onky In the far furre:
The rechnciogy in Reody Player One (2018) is
alveady within grasp, While not quite a full mind
uplosd, iv offers a glimpse inte a tantalising
future.

THE FOUNDATION
WORLD

The mest popular reasen for mind upload is the
ability to insert the digital consciousness inta
another body - be they hurman, robor. or 3
eyborg. So. rather than living in a virtual world
without a physical bady, humans of the future
can actually lock and feel afive.

Ir Altzred Carbon, human consciolsness is
contained ina “stack” —a storage device the sire
of a palm - that can be perpetually transferred
between sleeves (bodies). The sleeves are either
naturally born, genetically/cybernetically
madified, or artificiafly creared to grant
enhanced abilities,

Uipoa the death of a sleeve, only the rch can
choose a high-grade or custam-made body, while
the poor only have access to whatevers
avatlable; which is usully of inferior healch or old
age. This brings to mind issues of socil class. In
effect, the poor only get to live in inferior
bodics, and get re-sieeved once bofore thiir
mind poes into storage. In chis fuzure, only the
rich get to |ive forever,

This idea is perpetuated in films like Sefiflass
[2085], where the wealthy are able ta “shed™
inte new badies that turn out to be people
whose memories are overwritten, while in The
&th Dy (2000), a billionaire manages to ilegally
make a clone of Kmself in order to keep his
wialth

Transferring consciousniss nto another body
ign't so different from mechanising the body -
bath have the poal of profonging (and improving)
life. Ghost in the Shell {1 98%-) partrays a future in
which humans can replace body parts with
machines, which in essence. makes them less
Traman.

ARE THESE IDEAS
THE FUTURE!?

In thesey, if the information and processes of
the mind can be disassociated from the
biological body, they are no longer tied to the
Individieal limits and lifespan of that body. This
could be a good thing for many rexsons — we
could be causing less pollution to the earth,
and diseases won't exist

In addition, the brains of some of the smartest
people can be preserved into the future = for
example, they could be on intersteflar space
explorations a3 either 2 rebor or sofoware,
woiding the perils of zero gravity, the vacuum
of space. and cosmic radiation. Betuer ver, if
we can store human consclousness as data, we
can theoretically transfer them to a warld
that's light years away in seconds In Altersd
Carbon, humans are teleported instanty into
an awaiting slesve on another planet ina
process called Needlecasting,

A future where hismans are parked in a
COmMpuTer system or in an engnesred sleeve
does sound enticing, because if its anything
thiat future dystopia teaches us, it’s that the
warld will anly get Inereasingly pefsancus and
dangerous for hiumans to- live in. causing
widespread infertility in the process. The way
o preserve mankind may be to acnally
prolong “life” in another format.

Horwever, as with afl things, the debate on this
type of technalogy is always about wha gets ta
have the privilege of using it. Will we still be
shaclded by our social status even after death!
Many dystoplan sci-fi have discussed the
possibilities of only the rich being capable of
becoming immortal, who probably won't be
Interested in descendents to carry on a legacy
if they can profong their own lives,

Perhaps one of the biggest stes of mind
transfer is that it's essentially a software,
which means brain emulations can be erased
by computer viruses or mabware
Assassinations may come in the form of a
cyberattack, Or, like Sgr Motako in Ghest i the
Shell; the brain could be hacked o do the
bidding of an attacker: If getting bank accounts
hacked [s commanplace in today’s world,
imagine the [evel of damage the hacking of
human Eves would be in the future.

However, despite the many warnings and
possible outcomes of mind uploading in the
futire; many transhumanists look forward o
the development and deplayment of mind

uploading technology,
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