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Time to augment toolkit beyond the 3Rs

Growingrole of data,
algorithms should be
reflected in school,

training programmes

Subhajit Datta
For The Straits Times

Humans are good at giving names
toages

Ourtechnological prehistory is di-
vided into the Stone Age, Bronze
Ageand Iron Age.

How will our age be characterised
by denizens of the future, as they
dig the digital detritus of these

imes?

Education seeks toimpart aset of
facts, perspectivesand skills thatal
low people to survive, appreciate
andthrive

The three Rs - reading, writing
and arithmetic - have long held
sway as foundational elements of
education. They allow us to find our
way around in specific situations -
reading a signboard, drafting a
memo, performing 2 quick back-of-
nvelope calculation.

But they also serve as basic build
ing blocks of a deeper understand-
ing of the world. Recognition of the
three Rs as key life skills came
about at the cusp of the 18th and
19th centuries. It is time to augment
our toolkit.

DATA, ALGORITHMS
AND INFORMATION
Data dominates our lives today like
nothingelse.
The contrails of our daily activi-

ties are rich with detail: t who

Algorithmic thinking and informational aw

Being aware of this process and
tailoring the resume accordingly
h Jicant’

we are able to leverage them in
some sitvations, and be wary of

ances

Concerns about how such data is
used, and misused, have come to
dominate public discourse across
the globe.

Hopefully, such discourse would
help shape public policy towards ¢q

itable di forall.

fbeing forajob.

Many of the advertisements we
see online are specially targeted on
the basis of individual browsing
habits.

Algorithms decide what we are
most likely to buy, and serve the
most i

awareness is the
ability to extract the essence from
different types of data, often by ap-
plyingappropriatealgorithms.

The larger the data, the more
likely it will be “noisy”, containingel-
ements that can make it difficult to

But we will not revert to astate of
the world where data is produced
orconsumedanyles

Datahasnovalue by tself.

Stored as myriad Os and

s some-

Knowing this dynamic can save
us from binge buying, at best, and
falling for online scams, at worst.

Algorithmic thinking is not abou
understanding every single step of

fect us,

interpretthe d
So the need for informational
awareness gets stronger.
It allows us to perceive what a
given data set can tell us, and very
importantly, whatit cannot.

i
age system, data is endowed with
meaning only when it is processed
toserve some purpose.

Algorithms feed on data to pro

5.
Indeed, details of algorithms for

tional awareness go hand in hand,

mun-
dane as route-finding in city traffi
are complex enough (o be tractable

Algorithms get more effective by
beingapplied repeatedly, with their

Algorithms and information have
come to influence our lives today
like never before. But they are un
derpinned by deceptively simple -
vet powerful - ideas.

Simply put, an algorithm is a
recipe. When we make a cup of tea,
we follow a sequence of steps that
transforms tea leaves, water and op-
tional other ingredients such as
milk and sugar into a refreshing
drink.

s i

However, algorithmic thinking
can help us sense some of the
predilections and biases that are in-
herent in many algorithms so that

Algorithmic thinking is not
aboutunderstanding every
singlestepofall
algorithmsthataffectus....
However, algorithmi

Fsteps for teamak-
ing typifies an algorithm.

“The order of the steps is crucial,
so are the ingredients that must go
into the process that has clearly de-
fined start and end points.

All around us, algorithms are al-
ready producing information from
data.

As we search for the best route
from point A topoint Bon our hand
held devices, algorithms are sifting
through large volumes of disparate
data such as weather forecasts,
10ad conditions, real-time updates
on emergent traffic situations and
50 on, to identify the most optimal
way to reach the destination, often
on multiple criteria such as time,
distance and road tolls.

The purveyors of fake news
closely follow our digital footprints
to understand our preferences and
prejudices, and then serve us the
“news” that we are most likely to be-
lieve and propagate.

These are just two examples from

thinking can help us sense

being tuned on the ba-
sis of how close expected and ac-
tual outcomes are.

This “training” of algorithms is vi-
tally dependent on data.

If a self-driving car runs into a
pedestrian instead of stopping, it is
quite likely the algorithms control-
ling the car had not encountered
features that are specific to the par-
ticular pedestrian in that context;
perhapsthe colour of clothes, use of
assistive devices such as a walker,
orlevelof street lighting.

Being cognisant of how reliant

some of thep
andbiasesthatare
inherentinmany
algorithms so that we are
abletoleverage themin
some situations, and be
wary of themin others.
T

underlying data is becoming in-
creasingly important in our lives.
Powerfulalgorithms are commen-
surately complex, so that they can
process large-scale data to delin
eate useful informational patterns.
Algorithms are already analysing
the deluge of data in our lives, and
generating Information, which
many of the decisions directly im
pactingusare based upon.
These decisions concern our edu-
cation, health, employment, com
C: and

with the challenge of
preparing today’s students
fortomorrow's world.
Thechallengeis
exacerbated by the fact
thattomorrow is almost
uponus. Itishightime

¢ b

the ways our daily
lives are being influenced by the in-
formation generated by algorithms
from data.

NEW Rs FOR THE NEW AGE:
ALGORITHMIC THINKING AND
INFORMATIONAL AWARENESS

o
thinkingandi

nearly all else we are concerned
with. And such trends are only go
ing toamplify.

Thus, algorithmic thinking andin-
formational awareness are becom
ingessential life skills.

Educators are grappling with the
challenge of preparing today’s stu
dents for tomorrow’s world.

The challenge is exacerbated by
the fact that tomorrow is almost

awareness were introduced
inthe curricula for school
and college students, as

uponus. It

gorithmic thinking and informa

tionalawareness were introducedin

the curricula for school and college

students, as well as in refresher pro-
for workis

wellasin

kingis about devis

pi forworking

The prerequisites do not involve
anything substantially beyond the

ing sequences of to
solve specific problems;

With clearly defined start and
end conditions, the instructions
need to be clear enough such that
anyone - evena computer - can un
thinkingly execute them.

Even for those who will never
need to write computer programs,
algorithmic thinking can endow a
valuable understanding of how algo-
rithms make many of the decisions
that shape our lives today.

For instance, resumes submitted
for job applications are often short-
listed using algorithms tuned to fil-
tering criteria that fit the hiring or
ganisation’s needs.
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and statistics already
being taught in school. along with
some basic familiarity with comput-
ers. The key theme would involve
anappreciation of how these fit to
gether in the context of what could
one day be called the algo-infor-
maticage.

This is essential in ensuring that
technology touches all lives for the
better, not just those of the privi
leged few.

newsdesk@sph.com.sg
* Thewriter isassistant professorof

Information Systems (Education) at
Singapore Management University.

vess should be included in school curricula and in training courses for working professionals, says the writer. Algorithmic thinking is about d
of instructions to solve specific problems, while informational awareness is the ability to extract the essence from different types of data, often by applying appropriate algorithms. PH
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