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@ Comic
Mey the archaeologist

Feature article
Why matter matters

Meet the expert

Yos Phanny — Material
engineer, Head of Research
for 'Materials Science and
Structure' at ITC University

Budding scientist
Get an explosive chemical
reaction!

It's all Fun & Games!

Geek zone
Use programming to create art!

British Embassy
News

660 6 0606006

STEM EDUCATION

4" CSEF fair coming
this month!

Cambodia’s Science and Engineering Fair
(CSEF) will be held at the Olympic Stadium
from March 1st to March 3rd 2018. This
event is a great opportunity to learn more
about STEM, find out about scholarships, try
out exciting science experiments, and have
fun! Look out for the Little Scientists team at
the British Embassy booth!

Entrance is free.

Find out more on
www.facebook.com/
STEMCambodiaNGO L
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Endangered turtle gets lost and crosses the

Atlantic Ocean

Avery rare baby sea turtle, called the Kemp’s Ridley turtle, somehow managed
to swim 8,000 km across the Atlantic Ocean! This species of turtle usually

lives in the warm waters near the coast of Mexico, but it was found on a beach in Cornwall, in the United Kingdom.

A conservation student found it very weak, freezing, and exhausted, and brought it to an aquarium. Experts in the

aquarium believe that this baby turtle must have got lost.
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Plastic\waste

injthelArctic;

The Artic Ocean of

Norway once had a

reputation as one of the

cleanest seas on Earth. But

recent studies show that the

ice is full of small pieces of plastic.

These seem to come from fishermen mostly, who discard
their fishing equipment into the sea. Up to 234 plastic
particles have been found concentrated into just one
litre of melted Arctic sea ice. That is much higher than in
the open ocean! Scientists are worried about the impact
on Arctic wildlife if the particles are released as sea ice
continues to melt. Indeed, some of the sea birds that
were studied had more than 200 pieces of plastic in their
stomachs.
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Did the chameleon
shrink?

This unusual chameleon is called a
two-horned mountain chameleon.
Babies of this species of chameleon
are so tiny that they fit on the end of

a finger! They can only be found in

the mountains of Cameroon, and are
suffering due to international pet trade
and loss of habitat.
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Panha: Where is everybody?

Sophea: | guess a Lot of our classmates
have taken an extended Leave for Chinese
new year.
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Mey: Yes, my whole family went to
Siem Reap for a few days to meet some of
our relatives. There were almost 40 of us!
Panha: wWow, what a party!
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Mey: t was listening to tour
guides who take tourists around
the temples. Did you know that
new ancient cities were just
discovered recently?

Q

quafinmpaimsdeicne §oa ool

Panha: Gee, lw:,sh t had Chinese
velatives. ( need extra holidays!
Sophea: Oh look, Mey is back!
Hi Mey!
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Mey: well that wasw't the most
amazing part...

ranha: what was Lt thew... the
spicy pork sausages?
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Sophea: New? Or anclent?

Me): Anclent! Scientists used Laser
technology to see through vegetation
and layers of Earth and they saw that
undernenth there were entire cities! Some
as big as Phnom Penh!

Meuj: Hi Sophea, hi Panhal
Sophea: Have You been away?

Agn._ Bimane ugig)

Mej: No silly... Angkor Wat!
Panho: Oh right...
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Panha: Lm, (have wo tdea what
You ave talking about Mey...
Teacher: Mey! That'’s very
interesting...
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Teacher: [ think we might have another

Mey: 'rheg are... at There Ls a Lot of work for canbodian archaeologists since

future sclentist here... least archaeologists Laser technology revealed the presence of cities undemeath
Sophea: 1 didnt kinow scientists were | the ground. ( am involved in analysing those areas to
interested in ancient history... I Learn more about owr history and why one of largest

enplres tn the world declined.

[ can see myself digging in a field. There are all
kinds of tools Like shovels, picks, smaller digging
spades, and brushes. | have to be careful not to damage
any artefacts.

Now [ can see myself in a lab. Our work is to analyse
everything that we collect or discover. \We use scientific
equipment such as a spectrometer, which analyses the age
andl composition of the stone.
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The data we fund is Like clues in
a mystery. My job is to piece the
information together and thew publish  career.

Teacher: Sounds funl You
have to be curious for this

Teacher: wWhere are You going?
Meyj: 'm getting my shovel.
Let’s start digging!

my findings, to contribute to the Mey: L am! And ( Love to work
knowledge of our country’s history. both tndoors and outdoors!
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What is stuff made of?

n scientific terms, “stuff”, such as your
wooden desk, planet Mars, Angkor Wat,
the airyou breathe... even yourself, is
called matter. Matter is anything that
takes up space and has weight, whether
itis solid like a football, liquid like a soda drink,
orinvisible gas like helium in a balloon. Although

it can take an infinite number of forms, all matter

is made of atoms. Atoms are extremely tiny balls,
the smallest building block for everything in our
universe. These tiny balls are so small that a

human hairis about a million times thicker! It is
now possible to see atoms with a very powerful
microscope, but when John Dalton discovered

them in the early 1800s, he used experiments and
complex calculations to determine that they existed.
By studying these tiny invisible units, and by
observing how they react to different conditions and
combinations, scientists can understand how things
work and even create completely new stuff. »»
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m@ Airis made up of a mixture of different
gases, mostly nitrogen and oxygen.
Some of the gases in the air are made

of individual atoms, such as helium. But
most atoms don’t like sitting around on their

_-:?* ,%*,;_*..3 [ : e own. They like to join together in groups to form

am] @]3]5@1{!—3 -i:f‘* iﬂ‘ E‘H*'.ﬁ# i‘!‘* \ = = | . molecules. For example, the oxygen atoms in the air
Everything on Earth and in the Universe that takes f"‘ i?.* R RR Y itz ieal oot i silniey 7 e, Wil (st
up space and has weight is matter, and is made St t 4+ = e the chemical formula for oxygen is O2.
of tiny atoms. But not all atoms are the same. So ;-&;* .'il'.-*u.iu‘: . . .
far scientists have discovered 118 different types RS @mm 8j ﬂijgfm Suti sl liin g
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Stuff that is made purely from one kind of atom is ’-"?" » E+ e tﬁ?ﬂﬁﬁfﬁgtﬁﬁiﬁ ﬂ.UET"] ﬁ:fﬁm pEmn [lfj S
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Atoms can be close or far from each other. In the case of the
iron bike, the atoms are tightly packed together. Since they're stuck
in place, the element has its own shape: it is therefore an element
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in a solid state. But the state of matter can change when certain HNSIE It ESAS ijU:ﬂ{j
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conditions change, such as heat or pressure. For example, water can neotassd 0.4

be in a liquid state, but also a solid when it freezes (ice) and even a
gas when it is heated (water vapour). In the case of iron though, one
would have to heat it to more than 1500°C to get it to change to a
liquid state!
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When elements come into contact with other elements, a chemical reaction can occur. When that happens, the atoms of each element
interact with each other and bond together to form a new molecule. This new combination of atoms of different elements is called a
compound and it behaves nothing like the separate elements did before they bonded together. A compound is when a number of elements
chemically combine to create a new substance in a process called a chemical reaction. For example, iron turns to rust if it sits outside for too long.
Rust is a chemical reaction that happens when iron (Fe) comes into contact with oxygen (02) and water (H20) present in air moisture. The chemical
name for rust is iron oxide, and its formula is Fe203. When chemical reactions happen, atoms don’t appear or disappear, they just combine in different
ways.
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Feature

Material magic
liISHSHI:

Material scientists are scientists who design

new materials. They study and analyse the
chemical properties of matter, such as metals,

fibres, or man-made materials such as plastics. They
look at how materials react when combined with other
elements or molecules, or when they put them through
different conditions, such as heat or pressure. Through
these experiments, they can find useful applications for

the materials or even invent entirely new ones with specific

properties! 4+
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Ninhydrin solution.
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Savellives!

Imagine making an extremely light
material that is strong enough to
stop a bullet! That's exactly what
Stephanie Kwolek did when she
made the substance 'Kevlar'. This
large molecule is made up of four
different types of atoms bonded

togetherin a very particular way. The
material has already saved thousands
of lives as it is used in bulletproof vests and
safety helmets. It is also used to make cars, trains,
planes, bridges, and has up to 200 other uses!
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% Forensic scientists, experts who use scientific methods and
techniques to solve criminal cases, use a chemical called
Ninhydrin to reveal fingerprints at crime scenes. One of the

properties of Ninhydrin is that it reacts with amino acids found in the natural oils of our skin to produce a purple

product. The amino acids left behind in the culprit’s fingerprint will appear purple once the area is sprayed with a
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By studying the composition of fossils

- orancient artefacts, scientists can
- figure out how old they are using a
technique called carbon dating. Every living thing contains carbon
atoms and these atoms can exist in slightly different forms called
isotopes. One particular isotope of carbon is radioactive which means
it decays over time and gradually disappears. Scientists know how fast
this decay happens, so they can work out how old the object is. This
works for objects up to 60,000 years old!
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Chemists have observed that the element

titanium is lightweight, extremely strong, and can

withstand extreme temperatures. Because of these

properties, engineers decided to use titanium in
spacecrafts and airplanes, where temperature resistance is important.
They also observed it is a biocompatible material, which means it does
notimpact the human body. As a result, biomedical engineers use it in
the human body to replace hip joints or for tooth implants!
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MeetTic
" Expert

Yos Phanny - tij s t §,
Material engineer, Head of Research,
Materials Science at ITC University
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Yos Phanny: | am doing research on natural rubber
called "polyisoprene"”. Natural rubber is composed
of many molecules with minor impurities and
water. In liquid form it is called latex, which is the
main component of gloves and mattresses. | am
now converting natural rubber latex into foaming
applications for pillows and mattresses. | am also
working on plastic waste recycling.
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Yos Phanny: This field is very important for our daily
lives. We can produce many types of products such
as tires, plastic bags, bottles, and so on. But | chose
this field because | hope to protect our environment
by finding ways to recycle the plastic waste we are
producing everyday. | also want to help Cambodia
manufacture products using the natural rubber we
produce in our country, rather than exporting raw
rubber and importing rubber products.
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Interview by: Anais Pagés-Peeters Picture provided



Get an explosive chemical
reaction! 5|USAYABIHUMNGESMS!

e’ve already learnt that chemical reactions happen when different
chemicals come together and change into new substances.
Sometimes the reactions happen very fast and are impressive to watch.

Make sure you try this one outside or in an area that is easy to clean up!

v me g siiwe phngas

al

Srfargisineani

AR M J6E AYIF M ama Gt ie]a
gsmruiudAyAargundngs I wgiMwo sHignn
sysysanAjgnisigna uisiaighisuinwmal
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@, Pourabout a halfa cup
of vinegar into the plastic
bag. Twist the bag and secure
the top with a clothes peg.

@R In the bag, above the
clothespin, add 2 tablespoons
of baking soda. Tie the very top
of the bag with a knot.

@B Take off the clothespin to let
the two substances mix. Shake the
bag and leave it on the floor. Step
back and watch the reaction!
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that happen?

When baking soda (chemical name:
sodium bicarbonate) is mixed with
vinegar (chemical name: acetic
acid), it causes a chemical reaction
that creates carbon dioxide and

a mixture of water, sodium and
acetate ions. Chemists would write
the chemical reaction like this:
NaHCO3 + HC2H302 -+ CO2 + H20
+NaC2H302. The newly created
molecules of carbon dioxide gas
take up a lot of space so the bag
expands and bursts!
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If You didn’t get an explosion, try it again and add Y warm water with the vinegar. You can also try putting in more
: baking soda or using a smaller plastic bag.
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Text and photos: Anais Pagés-Peeters

Srey Nich loaded up 15
jackfruits in the 3 baskets
on her mum’s motorbike. Each
basket has a different number
of fruits inside, and can hold a
maximum of 6 fruits. © How
many jackfruits are there in
each basket?
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Solve this puzzlel
Iﬁ]:LﬁJ]UJi[U_]hl‘UJﬁLu‘IQ]IS:!

Fill the remaining boxes. Each row,
column, and diagonal section should
either add up to the magic number or
multiply to the magic product.

Umm{__ﬁi—iﬁ[uﬂj[S‘lQ[Si"l
QIIEA Ginut SifliflﬂSEl Si—jtﬁf]
[ﬂﬂjﬁnﬁﬂjml‘&"lSﬁ[ﬁj[ﬂJ’Z
Ii’QHS Ulﬂﬂjnnﬂm[
ﬂJ’?ﬁﬂJ’[f@HS"l

Magic number: 90 Magic product:-216

IU2LiISHgs 90 USHISYgS 216

gindureg

True
or False’?!

There is more time
separating the stegosaurus
and the T- Rex than the

T- Rex and humans today.

True! The stegosaurus had already been

extinct for approximately 80-9o million
years before the appearance of the T-Rex!
The T-Rex, which became extinct 65

million years ago, is therefore much closer

in time to us.

ll.U'lﬂl'I.lll]tlLﬁl:lﬁJﬁ
lrUU]nJlUnJ ( stegosaurus )
lS]LnUn.lﬁ ﬁllﬁﬁ.l(T-Rex)
I:I]Sll.U.IHl'l.llltiuli‘l[quHn.lg
BliAR (T-Rex)

ISTug LG

fia!l (AYEIE 1Y ﬁji[iﬁj(stegosau
rus) &Sﬁnnmrfrm;mwﬁjrmm
G0 ;mSOnﬂsmﬁs I UMIIIG
mmmmmamn B 1T 80(T-Rex)!
nyag mfnﬁj(T Rex) M Sy ()1
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KidsCity

Win a free pass to
Kids City to visit the
Scijence Gallery!

{ If You think you know W] :
{ my name, send your e— ¢

i answer to
contact@littiescientists-mad.com with
! Your name and address. The first 5

! people to send in the right answer

i will receive a Kids City Pass!

lUUSﬁﬁﬁlUSrm[Ulnm 2 rUHIEEIHLIJIUnJUSI:Iﬁm
HlH[l.I contact@llttlesmentlsts mag. com‘l oy
lul[lm. SiiH]nJ[IJg]SIUnJUS‘] Hnlu[lJlulUUES]n

ulll_ﬁSﬂsngSnJl!Lﬁqm n ﬁj'u (Kids City)»"1
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ANSWER FROM THE LAST
MONTH'S ISSUE

* A Lesser-mouse
deer!

Well done, Leyla Shorthouse, age
13 from Battambang! You were the
first one to get the correct answer!

Fun faets: Itis the smallest hoofed
mammal alive today! They are not mice nor
deer, but have their own “Tragulidae” family.
Due to their small size and lack of natural
defences, they are very shy.
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Useprogramming to create art!
[ndTatE U a X

rogramming might seem like it’s all about maths,

but it has more in common with art than you
think! A computer is a powerful tool, and it is useful for
more than just moving numbers around. In fact, many
famous artists and musicians use computers to create
their pictures and songs. In today’s lesson, you will
use programming to create some art of your own! 4

o4

Now, click on the
“Control” section
of your toolbox. Grab
the blue “loop” code block and drag it over, then
click the “seconds” button and change the setting
to “frames”. Your code should look like this now.

neajmmm «Control» :sLﬁmjatjnmnmm

S MUWAIEHE oop» NANIG)T UL
thﬁmm&in Umﬁﬁn uBinn «Seconds»

157 tijiﬁ’“linﬂﬂntg‘li:’ﬂ Frames» HONEERR
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nhl;‘LﬂnfG(j‘lmhﬁﬁj msﬁmsmnnn rRcia sin
fU RUJ: :Lﬁsmhgmm};s 7! nﬂJQinE’ﬂZUnmﬂ
UEISAEINZIN :m‘tﬁi}itmm’smﬁmﬁsmﬁ
Hniﬁ’ﬂﬁjgi[ﬂJ’ZUH‘ng‘l 2189 Muha o

Ls\mmpm;Lﬁs:mnmsmnmmﬁnm
HUGGIB|RIVAROAIET rmnhtﬁtﬂsmt3°
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Click the start 02

button under the

.:‘\
;-

“Street Artist” title. D 3
You should see a : To start coding, click on the “Draw” section ,
4 bl,a_Ck screen g on the left. You should see a list of green actions 7
dliislee e e pop up. We will start by adding a background - <

sections. The section on the left
is our toolbox. It holds all the actions that we
can line up to create a computer program. This
program is built in the middle section. The section
on the right is where we can see our program’s
output.

colour to our drawing. Select the “Draw:
background colour” code block and drag it over
into the blue slot in your program. Then, click the
little bubble on the right side of the code block,
and choose a dark colour from the colour picker.

If Yyour program iS correct you Should see a lot of dots start
to appear in the “canvas” section on the right. Now you’re ready to move

[uﬁjmﬁlﬁﬁﬁji[ﬁji ﬁjHUU[ﬁn «DraW»

M ] <Street Artist-4 8 mm 15 Ut
mmamnmﬂmmmﬁ:mmumm
fgnsienigaAmpHusUAINNIUS
i he s ungma Gt
HGHJ m&gmh nyilifngdi aylh
Isspimsurnigiaistigh ANMsT g
[8181{‘11ﬁﬂnmﬁf§ﬁ[uMIWﬁmU[HMEwm
UGN UTU RS AT LT ]

@

mnmmmgj&ﬂ :mhshmmmmmmmsa
mmtﬁmmmma.jnssmmwm
ﬁjHGU[ﬂjﬁﬁ« Draw: background colour»
mmﬁmﬁmwﬁﬁnﬁmmmtzjimﬁjﬁm
ugIUEn guignyuisianafisHuH
tmmmﬁmsmnmmmmnmaﬁnmmifu
Nk

on to the next challenge, so click the next button at the top of the page,
Keep following the directions to see the changes you can make to your
programme,

(ASWARIVRIYSIR YspIiannndigo i aESIUGIgfEsial NijjuAll<canvas»
ISiB]i‘inﬁ”l agjise Ysin umnrumu,]ugﬁ;ﬁﬁ. JSIUS]U §losr¥aelaii«<Next, 1siign
2SS fuugEmuAionsidgEuAIRAiEuSMoFIsimsqAgRIvAIYS
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Text: Jonathan Cox
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STEM BUS Eg 7ty
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The British Embassy in Cambodia funds the

“STEM bus”, a bus full of exciting science My name is Tam
games and experiments that goes around Kreywmash. ( am g student iin, grade
the country teaching Cambodian children 12 at silavedi Keat Chpn, High
about STEM. Check out the map to see School in Kratié Provimee. ( hag

where the STEM bus will be going next! never seen the STEM Bus bcf T
ore!

rca’ug loved the salt vaimbow
actw)itg, as it taught me abouct
olems’ucg.  likeol trying things in all
the different booths angl watching
the videos. tt hag tnspirved me to
choose a science career. tt wiy| make
me str?wg. (Llove the STEM bus and
7 eveything it has taught e,
soeeeeeoeod
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1. STEM Festival CSEF 2018 3. Preah Sihanouk
in Phnom Penh - QI Insmuung
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