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Why Engineering Should Start at
School Level

here has been a lot of hue and cry over the declining interest in Science,
Technology, Engineering and Mathematics (STEM) in Malaysia. In reality,
this is not only a domestic problem but a global battle too, one that is
caused by education trends, shifts in youth mindset and incomes generated
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based on different professions.

Reversing the trend will tcke fime but
irmrnediate plans and actions are necesscry.
Building young people’s engagement in STEM
gces beyond the confines of the classroom
of school. Education systerns clone cannot
cvercome the pervading cultural norm that it
is ccceptable to be “bad at Maths” or *net ¢
nurnbers perscn”,

Mathernatics s «
requirement for engineering. Many people ask
why there is an E in STEM when S (Sciences)
and M (Mathernatics) already cover the basic
requirernents for engineering. Practical skills
are where E (Engineering} works best. Global
research shows that building STEM capacity
cacross the populction is critical to support
innovation and productivity. regardless of
cccupation or industry (1)

Engineecring is and will always be cne of the
fastest-growing and rmost rewarding carcers in
the woild. Oppcrtunities for young engineers
are plentiful and. cs we move towards greater
technelogy advancerments, their services will
definitely be needed to integrate technology
and applications. To earn the rewards of being
an engineer, however, one must put in place
sarme essential ecarly building blocks, starting
with schcol.

fundarnental core

There should be o focus on action that
will lift foundation skills in STEM learning areas,
develocprnent of mathermatical, scientific and
technclogical literacy as well as the promotion
of the developrment of 21st Century skills in
problern solving. critical anclysis and creative
thinking. The importance of focusing on
STEM in the early years should be given due
recognition and this fecus must be maintained
throughcut the schoal years.

Taking engineering as @ core element, a
good start would be to infreduce a subject
fitled *Engineering Science” for example. Thisis
where engineering can be taught via Problem
Based learning (PBL}. starting with critical
andlysis of root causes, leading fo research
on solutions and finally, coming up with the
best rnethods for sclution implernentation. The
present secondary school systern may not be
recady for such an inticduction, which is why
we need to derive the content and way the
subject can be rolled out.

At school level, the most fundarnental
questicns are what “engineering” means,
how it differs frorn fechnology and how it
relates to Science and Matheratics curicula.
Resecrchers have corme to severcl important

conclusions, cne of which is that the dominant
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STEM subjects, such as Science and Mathematics, are usually taught in
“silos”, That is, as separate, independent subjects. Engineering may provide
a catalyst for infegrating STEM education and making it more relevant to
everyday experiences for students (2). This experience can only come from
practical work.

Table 1. STEM’s Engineering Integration

Science Engineering
Integration | Integration
Topic Field

Catching the Wind: Wind and

Subject Matter Technology

Applied

Title

Designing Windmills Weather Mechanical AR liSS
Water, Water
Everywhere: i Chemical/ Pumping &
Designing Water Environmental  Hiltration Systems
Filfers
sounds like
Fun: Lls.’renlng. & Sound Aealhe] Analogue/Digital
Analysing Animal Analysers
sounds
Roll & Roll: Building block/
Designing the o Civil & Models/Steel
most challenging Structural Pipes/Bending
rollercoaster Machines
E)ZesiBi?r:OfHBc;Jr?cj: PRSP E | | sarieuliuial s abdet
il Plants 3 festing Kits/CBRs
Pollinators
An Alarming ldea: CI.I'CLIIT Boords,.
Y o | Wires, Electronic

Designing Alarm Electricity Electrical

e Components,
Circuifs .

Arduino
Marvellous Simble AC or DC Moftors
Machines: Making p Industrial - Stepper/
. Machines .

Work Easier Induction

n JURUTERA June 2016



E MTINY
| % - H Electeic

There is a difference between Technical and Vocational Education
and Training (TVET) and SIEM. Vocationdl learning is funed towdards
producing future hands-on technicdl experts while STEM is inclined towards
creatrors and innovators. The engineering science model will work if it is
embedded with content covering the basic elements of engineering.

A sample is s
STEM is Al

nown in Table 1.

about integration and, if well-coordinated, it can be fun. Now

with engineering as a core element tThat ensures practice as shown in Table

1, the fun wi

| come in touc

iNnnovating while faking up ¢

These activities are what learning should be aboutf. Learning will be
further enhanced if the activities are done das a feam, with The exchange of
ideqas and debates on how best fo do tackle problems. This learning method
leads to the frue development of engineers from a very young age.

One possible method is -
(as part of their communi

ning, creating, forming, assembling, festing and

nallenges.

‘0 enlist the aid of university engineering students
vy service or internship) to parficipate in these

teaching deliveries at secondary school level. This will be a win-win situation,
one that allows ex-students of a particular school to spread the awdadreness of
STEM and Engineering in their own communities. W

Photos are courtesy of Asia Pacific University of Technology & Innovation (APU)
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