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Dearest Young Friends,

When we hear the word “science,” we may think of something enormous, abstract and perhaps hard for us 
to learn and understand. But we don’t realize that science is something that exists in our everyday lives.

In the house, in the garden, in the field, in the river, in the sea, and in the countryside full of all sorts of 
things like rocks, water, sand, sea-water, wind and waves, and even changing weather from morning to 
night, a full moon to a hot sunny day. 

This second book of Alicia’s diary wants to show us how to learn science simply and easily. This means that 
each of us can become scientists of all sorts straight from our own curiosity and desire to know, our
motivation to learn and spirit of discovery, by means of diligent experimentation on what we see and sense.  

Alicia also wants you to be involved in your own process of learning science and mathematics, through 
anything you do with your families, friends and others who will help you attain important knowledge. 

Become a scientist for yourself and for the world by following your passion.  

Thank-you

Dulce de Jesus Soares, 
Minister of Education, Youth and Sport, 2018-2020.

Foreword
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Hello again!  In this book Big Sister Alicia is here again with more great stories of curiosity and discovery of 
the knowledge she searched for and found.  Alicia knows that she can learn many things every day, when 
she’s in school and also during vacation time.  She always learns because of her habit of asking many 
questions, making good observations and finding smart people.  She has good teachers in school, but she 
also learns many things from people that she meets each day in the shop, the clinic, the market and on her 
own street.  

Young friends, you can also learn like Alicia!   If you want to understand something, go learn about it! When 
you get new information, don’t just take it but try to grab it yourself, try it yourself and really find out for 
sure!

Gabriel

Note from the author
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Note from the illustrator
Good day my young friends! How are you doing? I’m happy to write another little note to you. I trust you’re 
all well. I’d love to hear you tell me a story about what you did and saw yesterday.  

Now we’ll watch as Alicia writes new stories in this new book. Here Alicia will tell us about how she visited 
her friend in Hera, a village near Dili. Alicia also goes to the beach with her buddies. She watches the ocean 
waves constantly moving. She also searches for crabs, shrimp and shells when the tide goes down. 

Alicia also goes on a trip to the mountains with her mom and dad. She sees big rocks in the mountains. She 
also walks by the river and sees the water flowing, and she plays with the sand and rocks in the river. There 
are so many rocks! There’s a lot more – you’ll see when you read the book. Thanks!

Wait! I also want to ask you something: today what did you have for breakfast? Yesterday did you read any 
books or not? Did you write a little story or draw a picture like I drew in this book? If not, try it out!  
Drawing and writing stories is wonderful, like you are making magic, because you can show things from 
your thoughts and dreams, make them into something real that you can touch, and this will make you feel 
like you’re eating a huge, unbelievably sweet fruit for breakfast!

Ok, that’s all for now; we’ll meet again next time!

Pele
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ROCKSROCKS
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Today my neighbors began building their new house. Trucks have been bringing in rocks for 
a long time. They have made two big piles: one pile of sand and small rocks from the river 
and one pile of large rocks. 
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This morning they set up a large screen and began flinging the sand and small rocks onto the 
screen.  

The sand slipped through the screen and the rocks tumbled down the front. This separated 
the sand from the small rocks. They mixed the sand with water and cement to make 
concrete.  
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I was playing on the piles with my friend Ika and we noticed the big rocks are very different 
from the small rocks that they had separated from the sand. I asked Ika 
why that was, and she asked her dad, Uncle Luis. 
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He picked up some of the small rocks and told us to look at them. 

“The sand and small rocks came from the river.  You see how they are all rounded?  That 
means they bounced around among many other rocks as they flowed down the river from 
the mountain.  

Every time there was a big rain, they banged against the other rocks and 
got pushed down a bit further. If they get to 

the mouth of the river, they will flow 
out into the ocean and settle to the 
bottom.” 
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He picked up a handful of sand: “The same is true for the sand. Actually, this river sand is 
made up of little pieces of the rocks.  

It’s the pieces that got chipped off when the rocks were banging together. Sand flows faster 
than the rocks, because the water can move it more easily. It will flow into the sea before 
these big rocks ever get washed that far.
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Uncle Luis continued: “Next time you’re at the beach, check out the sand there.  You’ll see 
that it’s quite different from this river sand.  

Beach sand is made from smashed up coral and the skeletons of tiny animals.  It’s not very 
good for making concrete. That’s a shame, because it would be easy to get a lot of it. 
Some people do use it, but they wash it first.”
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Ika pointed at the pile of big rocks.  “So why are the big rocks so different from these little 
rocks?”

Uncle Luis said, “Those rocks came straight from the mountain, not near the river.”
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“Mountain rocks are harder and not rounded, so 
they’re good for building the house’s foundation 

and the wall around the house.”  

He showed us how hard they are and how they have many sharp 
corners.  
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Uncle Luis sat down in the shade.  It was nearly noon and too hot to work 
anymore.  He told us a story:
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“When I was a kid in Ainaro, my neighbor made some money and bought some 
cement to build a concrete house. We all lived in traditional houses made from 
wood and bamboo. This was the first concrete house in our village.

I remember wanting a house like that too, but we didn’t have any 
money.” 
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“I was whining to my dad – your grandpa, Ika – because our house was so old.  He told me 
to be quiet and said we didn’t need cement to build a new house, and asked me if I was 
ready to help him.”

Uncle Luis was smiling now. “Well, I was already 12 
years old, and thought I was pretty strong, so I said 
‘Sure!’  

So my dad began working with me every 
afternoon to haul rocks with our cart and 
mix water with white earth to 
make mortar.  There was a lot 
of white earth 
near our house 
in Ainaro.”
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“It was hard work, but slowly our new house took shape.  We stacked the rocks very  
carefully for the walls, and then put the white earth in to fill the cracks, just like we use the 
cement now. 

We cut straight trees for 
the frame and the roof.  

In a couple of months we had a nice new house, and we didn’t 
have to spend any money at all!”
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Ika was watching with big eyes.  “Can you still do that now? Why don’t we make a house like 
that?”

Uncle Luis shook his head. “We sure could, but now I don’t have time, because I have to 
drive the taxi every day. I don’t know where to get white earth around here either. 

Now we live in the city and 
we’re lucky because we 
have some money.  But 
we don’t have any trees or 
rocks, so we have to buy 
the materials to make our 
house.”
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I was running my hands over all the small, smooth rocks that had be separated from the 
sand.  “Uncle, what will you do with the little rounded river rocks?”  

“Well, they are nice to walk on because they’re all rounded, so I thought we 
could put them in front of the veranda.  What do you think?”
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“I think we can just use them for hopscotch!”  I said.
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Tinker with Rocks!!

Find 3 or 4 kinds of rocks. They should be  
different, but more or less the same size. 

Try to scratch each one with the other ones.  
When you rub one on another one’s face, you 
can see if it received a scratch or not. 

Try to find the rock that will scratch all the 
other rocks and the rock that will receive 
scratches from all the others. 

Wash the rocks well and then dry them. 

Drip a bit of vinegar on each one and watch 
what happens: does it fizz or not?   
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What’s going on?    

Each rock has its own hardness. If one rock can scratch another rock, that means the one 
scratching is harder.  In Timor, the white rocks are often composed of a mineral called quartz 
that’s super hard.  Many rocks you can find in the rivers or by the ocean are softer than 
quartz, so you can use quartz to scratch them. 

Limestone is composed of a mineral called calcium carbonate. This mineral is a base, and 
it’s ready to react with vinegar, which is an acid.  This reaction creates bubbles that are 
made of carbon dioxide.  If you drip vinegar onto a rock and it fizzes with bubbles, there is a 
good chance that rock is limestone. Seashells also bubble when acid touches them, because 
they’re also made of calcium.  

22



INFECTIONINFECTION
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I was walking with Biin Zélia near her home in Hera last month and we came across a boy 
playing outside.  We went to say hi and found he had a huge, ugly sore on his toe.  

“What happened?” I asked him.  
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“I cut it on a tuna can last week, and now it got big and pussy!”  he replied.  

“Did you wash it out?” asked Biin Zélia

“Yes, I washed it in the canal,” 
he answered.  
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“You should probably put some medicine on it. What’s your name?” Biin Zélia asked.  

“I’m Tito,” he said. “But I don’t have any medicine.”  

“Is there a clinic 
nearby here?” my 
Biin Zélia asked Tito. 

“Yeah, just up the 
road a bit.” said Tito.   
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We left Tito and walked up the road a few more minutes until we came to a little clinic.     
We went inside and told the nurse the story.  

The nurse was surprised. “The canals around here are all polluted, so when Tito washed 
his foot, it probably made it worse!” 

27



“Here, take this back to Tito and help him put it on his sore.”  She handed us some  
betadine, and also some clean bandages to cover it up.  

“You tell him he should come see me!” the nurse said. “But if he doesn’t want to come, 
tell him how to 
take care of it.”  
She explained 
what he should 
do. 
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We walked back to Tito’s house and passed the canal on the way.  

“Look,” said Biin Zélia, pointing to several houses’ bathrooms right next to the canal. There 
was a lot of garbage on the sides of the canal and upstream was another village that was 
probably also dumping 
garbage in the canal.  It was 
really dirty.  
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When we got back to Tito’s house, we found him still sitting 
there holding his toe.

“That canal is so filthy!”  said Biin Zélia. “There must be so 
many microbes living in that water!  It’s no wonder your cut is 
infected!”  
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“What’s a microbe? What’s infected?”  asked Tito

Biin Zélia explained, “A microbe is a tiny living thing that you can see only with a   
microscope.  But some kinds of microbes can make us very sick!  Usually our skin keeps 
them out.  

When they get in a cut or a wound, they’ll make it ooze with pus, swell up and get worse. 
That’s an infection, and that’s what you’ve got!”
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“But the canal was running full of water that day because it had just rained!” Tito    
protested.

“That just means all 
the dirt was getting 
washed down from 
even farther away!  
Would you drink 
that water?”  
Biin asked him.
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“Of course not.” Tito shook his head.  

Biin Zélia said, “You’re very smart:  all those microbes would 
go into your belly and make you quite sick!  And you definitely 
shouldn’t put that dirty water on a cut. That cut leads   
directly to your blood, so the microbes can flow straight into 
your whole body!”
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Tito looked sad and sorry. Biin Zélia said, “Look, this is what the nurse told us you should do 
when you get a cut. There are four things:”

Wash it well with clean water, soapy water if you have soap. This will get many of the 
microbes out of the wound. 

Put betadine or alcohol on it, or some 
local plant that stops infection like 
du’ut biramaor kinur. These things will 
kill the microbes still 
left in the wound.  

1.

2.
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Cover it up with a clean cloth or bandage so that more microbes and dirt don’t get 
into it. Otherwise it will get infected again!

Finally, and most important: Check it every day and wash it again if it gets dirty. 

3.

4.

“This will be hard to do 
on your foot, but you 
have to try hard if you 
want it to get better!”
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“And she also invited you to go and see her if you can, so she can see how bad it is.  Does 
that make sense?” I asked him. 

“Sure, ok.”  said Tito.  

“Next time we come we want to see your foot all 
better, ok?”  said Biin Zélia.  
We left the betadine and 
bandages with him.
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Yesterday we went walking there again and we saw Tito. He was running around happily.  

“Hey, Tito, how are you?” we called to him. 

“Great, thanks!  You were right, when I kept the sore clean, 
it got better fast!” He showed us his sore toe, almost  
completely healed.  
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“I also wear flipflops now, to protect the skin on my little toes, so it can protect me 
from those nasty microbes! They may be small, but they sure caused me a lot of  
problems!”

38



Tinker with Infections!!

Put a bit of rice into two small cups or bottle 
bottoms.  You can also try this with bread, 
cassava, potato or meat.  

Add water to one cup and alcohol to the other cup.  You can 
use alcohol from the store or traditionally distilled alcohol. 
  
Put the two cups together in a place that’s nice and warm, 
but not under the sun because the sun can also kill some  
microbes.  

Wait a week or two and look at them every 
day.
 
When you’re done, don’t eat it! Throw it 
away.  
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What’s going on?    

Tiny bugs too small to see, called microbes, make food go bad just like they make 
infection on wounds. Food left outside always receives microbes from the air and from 
insects that touch it. Warm places make microbes grow faster, so food will go bad faster.  
If you put food in the refrigerator the microbes will grow slowly, so food will last longer.  

Most microbes can’t live in alcohol. Thus, usually food that is soaked in alcohol will last 
longer before it goes bad.  Because of that, scientists often put their experiments into 
alcohol, for example animal parts, insects or worms they’re going to use for research, so 
they won’t go bad quickly.  

When a person gets wounded, it’s quite important to prevent microbes from getting into 
the wound and causing an infection.  You can splash alcohol or betadine on the wound 
and kill the microbes, or you can wash it with clean water and soap.  
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KIOSK 
MATHEMATICS
KIOSK 
MATHEMATICS
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I heard my neighbors Ato and Atina arguing today. They have a small kiosk and sell normal 
everyday things. Every week they go buy stuff at a big shop in Audian, and then bring it 
back and sell it here to the families in our neighborhood.  

It’s nice, because you can get all the simple things you need, 
and you don’t have to go all the way to Audian. Also, Atina 
doesn’t have a job, so she can make some money with her 
little kiosk. 
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When I walked over, I heard they were arguing about money.  

“But the price of the soap has always been 25 cents!”  Ato said.
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“But now we can’t sell it at 25 cents or we won’t make any money!”  Atina 
said.

“What do you mean?  If we raise 
the price people won’t buy any.” 
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“No, they’ll have to buy it, because all the shops will have to raise their prices,” Atina 
replied.

“Why will they raise their prices 
if it means nobody will buy the 
soap?”
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Atina shook her head.  “Because the shops in Audian raised their prices!  Look, let me 
explain it again. 

It used to be we could get a box full of soap 
for $4.75.  There are 24 bars in each box, and 
we sold them for 25 cents each.  If you sell 24 
bars for 25 cents each, you get $6.00, right?”

46



Ato tapped the calculator and then looked up.  “Right, so what’s the problem? We can 
still do that, can’t we?”

Atina smiled.  “We could, but you can’t just think about that number. It’s called the 
‘gross income.’  To figure out how much money you made, you have to look at two 

other things:  how much it cost you to buy and 
how much your expenses are.”
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Atina took a piece of chalk and drew $6.00 on the wall.  “This is 
how much we can make if we sell them for 25 cents. But now 
the same box of soap costs $5.75.  
I just bought one yesterday.” 

She wrote $5.75 below the 
$6.00.  
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“What do you get when you subtract $5.75 from $6.00?”  Atina asked?

Ato did it on the calculator, but Atina did it faster in her head.  “25 cents!” they both said. 
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Atina held up one quarter, “That’s called the ‘profit.’  And that’s not much profit for  
selling all that soap.  It might take me a month to sell all those bars of soap, and in the 
end we’ll just get a quarter profit!  But actually we didn’t even make that much! What 
about our expenses?”
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Ato protested: “What are you talking about?  I built this kiosk next to our house from 
scrap materials, and we didn’t even paint it.  We don’t have any expenses!”  He stood 
there looking at her. 
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Atina stopped smiling and looked serious. “How do you think I got to the store in 
Audian yesterday?  Do you think I flapped my wings and flew over?  Do you think the 
taxi took me for free?  
I had to pay $6!  

And how do you 
think this light-
bulb is powered? 
By magic?  We pay 
electricity credits 
for that lightbulb so 
I can sell things at 
night.”
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Ato looked down.  “Oh, that’s right.  But we can pay for that from my salary!”

Atina shook her head: “No, dear, we don’t want to use your salary to support the kiosk!  
The kiosk is supposed to support us!  

Look, if we raise 
the price of the 
soap just 5 cents, 
so we’re selling 24 
bars of soap for 30 
cents each, how 
much money do we 
make?”
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Ato tapped the calculator again and gave the answer: “$7.20.  And if we subtract 
the $5.75, we get $1.45.”

Atina smiled again and nodded.  “Now that profit sounds better than a quarter, eh?  
It’s not enough to pay the taxi, but it’s a start.  

Everything I sell here has to make a 
profit.  If it doesn’t, then we’re not 

making money, we’re 
just playing ‘kiosk!’
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I spoke up: “I love to play kiosk!  Can I use some of your empty boxes to set up a kiosk at 
our house?”
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Ato laughed but Atina nodded seriously and said to me, “Sure, you can use them to 
keep the weeds down in your garden, then sell things that you grow!  That will keep 
your expenses low and profits 
high!”
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Tinker with Kiosk Mathematics!!

If you buy things in bulk, you’ll pay less for each one.  To get the price for each one, 
use the operation of division.  Get a pencil and figure these, following the example:

 

A. Toothpaste
One dozen = $9.36
9.36/12 = $0.78 each

B. Soap
24 = $4.80
4.80/24 = $____ each

C. Ramen
Box with 40 packets
= $6.40
6.40/40 = $____ each

E. Eggs
Carton with 30 eggs
= $5.50
5.50/30 = $____ each

D. Biscuit
Box with 48 packs  
= $16.80
16.80/48 = $____each

F. Flipflops
Box of 50 = $27.50
27.50/50 = $____ each
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Then, a kiosk has to sell them for a higher price to earn money.  Use the operation of subtraction 
and the results from the previous page to find out how much profit is made on each one sold:

If you are able to sell them all, you can find the total profit, using the operation of multiplication:

What’s going on? 
You have to use mathematics to count money and make a good plan for making profit!

 

 

A. Toothpaste:  Sell one for $1.00 
     1.00-0.78 = $0.22 

C. Ramen:  Sell one packet for $0.25
     0.25 - _____ = $_____

E. Eggs: Sell one for $0.25
    0.25 - _____ = $_____

B. Soap:   Sell one for $0.30
    0.30 - _____ = $_____

D. Biscuits:   Sell one pack for $0.75
     0.75 - _____ = $_____

F. Flip-flops: Sell one pair for $0.75
    0.75-  _____ = $_____

A. Toothpaste:  Get $0.22 profit for
each one, then 0.22 x 12 = $2.64

B. Soap:  Get $_____ profit for each
one, then ______ x 24 = $_____
                                                                                                                  

C. Ramen:  Get $_____  profit for each
packet, then______ x 40 = $_____
                                                                                    

D. Biscuits:  Get $_____  profit for each
pack, then ______ x 48 = $_____
                                                                                                                      

E. Eggs: Get $_____  profit for each
one, then ______ x 30 = $_____

F. Flipflops: Get $_____  profit for each
pair, then ______ x 50 = $_____
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MARKET FOODMARKET FOOD
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Today my tia Aurora took me to the Taibesi market in Dili.  It’s so huge!  There is stuff 
from all over Timor, and even from outside Timor.  

I found little nuts called ‘kiar’ and also fresh cloves.  There were baskets of all shapes 
and sizes, as well as hand-woven rope and straps for horses and cattle.  
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We were looking for potatoes.  We have noticed that a lot of potatoes that are sold in 
the market are imported: big bags of hard, clean potatoes that look a little old.  This is 
strange because we know there are plenty of potatoes grown in Maubisse and other 
places.  

“I don’t want these ugly imported potatoes.  Where 
are the local potatoes?”  Tia Aurora asked several 

of the sellers.
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One woman explained to her, “It is not potato season!  Wait two months and you can get 
local potatoes.”

“And when the local potatoes 
are here, will the price be the 
same?”  asked Tia Aurora.

“Yes, almost the same”   
answered the woman. 

“How can that be?” 
I was amazed. 
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Tia Aurora was also amazed.  She has a little restaurant and knows a lot about food and 
the history of food. 

“These foreign potatoes are 
grown hundreds of  
kilometers away from Timor, 
so you have to pay a big boat 
to bring them here, plus they 
get taxed when they come 
into the country, but still 
they’re the same price as the 
local ones.”

The woman said, “We just 
buy them and sell them for a 
little profit.  We don’t under-
stand the system.” 
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Tia Aurora thought about it some more. “I think these 
foreign potatoes were grown on a huge farm with people 
working for low wages and maybe with machines that do a 
lot of the work.  

So those farmers can make a lot of potatoes for a low cost, 
and then send them all over the world.”
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“If we can’t get the local potatoes, what should we get?” I asked. 

“Look!” said the woman, pointing at her little table.  “We have plenty of taro and 
cassava!  Those are all local and this is the season.  Right now it’s too rainy for the 
potatoes.”

Tia Aurora nodded.  “Ok, we’ll have some of them.” 

I asked, “Have these plants always grown in 
Timor-Leste?”

65



Tia Aurora shook her head as she paid the woman for the taro.  

“Actually, most food originated somewhere else. Cassava, for example, originated in the 
Americas. That means it was taken to Timor only a few hundred years ago, when people 
from Europe and Asia made contact with the American continents. The same is true for 
potatoes and corn.”

“Well my family has always grown cassava. My grandma said she always grew cassava 
too, more than rice!”  said the woman.  
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“How old are 
you?” I asked her.

“64 years!” she answered.

“So that means your grandma would have been over 100 years old this year if she 
was still alive.”  I thought about it.  “So these crops came here before she was born.”
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Tia Aurora said, “It’s hard to find the exact date that a certain crop came to a certain 
place, but when archeologists do research, they can sometimes dig in a garbage pit 
from thousands of years ago and find 
out what people were eating.”
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Tia Aurora smiled and asked the woman, “What do you think your ancestors were  
eating before all these foods came to Timor?”

The woman thought about it.  “Well, they definitely ate 
fish!  Those have always been here. And probably all 
the other wild animals: tree possum, civet cat, deer 
and wild birds.”  
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Then she turned to Tia Aurora, “What about domestic animals?  Do you think those 
have always been here?”

Tia Aurora shook her head again, “No, but they’ve been here a long time.  I read that 
pigs, chickens and dogs came to Timor around 3000 years ago.  They came with   
immigrant people travelling in small boats from China.  Our ancestors must have been 
very excited to get all those animals for the first time.”
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“But where did they come from before that?” I asked.

“Well, every domestic animal – dog, cat, pig, all of them – used to be wild, 
and over hundreds of years in certain places people tamed them so they 

would live together with humans.  We help them, and they help us.  
We feed them and then 
they feed us!”
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The old woman shook her head.  “I can’t imagine living without eating pork once in a 
while! How could you have a party?”  

Tia Aurora laughed.  “Actually, your ancestors probably ate  
other animals that we don’t have today, and other plants too, 
and those have disappeared!”
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“But the food plants we eat today were all developed 
by people in the past, right?”  I had read something about this 
too. 

“Yes, exactly!” said Tia Aurora.  “Early scientists among our an-
cestors developed all our common food plants today from wild 
ones that were smaller and not as tasty.”

73



“We can still improve our food today, right Tia Aurora?”  I said.

She agreed, “Absolutely!  
Keep growing local foods 
and replanting seeds from 
the best ones.  That’s how 
it works!  Now give me 
some cassava – I’m getting 
hungry!”
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Tinker with Market Food!!

Make a simple and interesting structure with old   
flip-flops, wood, bamboo or plastic. 

Put a plate or part of a plastic bottle under the structure 
and fill it with good soil. 

Plant a few seeds, for example mung beans or pinto 
beans that grow fast.  

Water it daily and wait for the plant to grow into the 
structure. 

Make the plants enter the structure and follow an   
interesting path inside it.  
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You can also include tubes or bamboo pieces and make plants 
enter one end and come out the other. 

 

What’s going on? 
 

Plants are not like animals, because they do not have muscles to move around.  But they 
do move and we can see them climb and crawl everyday every which way.  How can 
they move like that? 

Plants move by the process of growing.  Plants are composed of cells, which are tiny 
pieces. Cells can divide in two in order to make more and more.  In this way they make 
plants grow bigger.  Cells also depend on many factors such as light, water, air and a 
space to grow.  When a plant grows more on one side of its stem, it will bend in a new 
direction.  This is the way they move and change the path they’re climbing.  
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WAVES AND TIDESWAVES AND TIDES
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I went to the beach with my friend Acede on Sunday.  We played in the waves that were 
crashing against the sand.  They were so big they could knock us over!  

Acede’s big sister Alu was studying physics at university.  She 
said ocean waves are just like all kinds of 
waves: they carry energy.  When they hit 

us, they give that energy to us.  
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“But what causes the waves, Big Sister?  What gives them the energy?” I asked.

Alu explained: “Waves are caused by wind.  When the wind 
blows across water, it pushes the water up into waves.  Bigger 
waves mean stronger wind.”  

79



“But Biin, it is not windy at all today!”  I pointed to a tree’s limbs on the beach, which 
were not moving at all.  

Alu laughed.  “It 
doesn’t have to be 
windy here!  Those 
waves started a long 
way from here!  If you 
get in a boat and head 
straight north from 
Dili, past Atauro and Wetar, 
you get to the Banda Sea 
and eventually to Sulawesi 
in Indonesia!  If there are high winds   
anywhere up there, it makes waves 
and the waves may keep going for 
hundreds of kilometers.”
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“What if it’s windy here?  Do we also get big waves?”

“Yes, but they will look different.”  Alu showed us that the big waves we were playing 
in were coming one by one, but the water between the waves was calm.  

“If it was windy here, there would be many little bumpy waves between the bigger 
ones, and the big ones would not be so organized.”  
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Alu showed us how to sit in the water near the sand and let the smaller waves move us.  
You could feel them moving your body up and forward, then down and back.  

She explained, “The waves actually make the water go up and down and also forward and 
backward, so it’s moving in little circles.  In physics, we call them circular waves.”
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We played a bit more and then we got 
out and sat under a tree for a while.  It 
was late afternoon, nearly time to go 
home.  All of a sudden, we saw a long 
dark form appear out in the water, and then disappear again. 

“It’s a crocodile!” Asede and I cried.
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Alu started laughing.  “That’s not a croc!  It’s a rock!”

Sure enough, we watched and 
watched, and the ‘croc’ did not move.  
Soon it became clear that it was just a rock sticking up out of the waves.  We also no-
ticed many other rocks sticking up. 
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Acede asked, “Big Sister, why is the ocean going dry!?  Is it because the waves are going 
away?”

Alu explained again, “The ocean level going up 
and down is called the ‘tide.’  It is completely 
different from the waves.  The waves are caused 

by the wind, but the tide is caused by the sun and 
the moon pulling on all the water in the ocean.”
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“That sounds pretty 
strange,” said Acede.  
“Why would the sun 
and moon pull on the        
water?”

“Well,” said Alu, “Actually 
the sun and moon and earth 
are all pulling on each other, and 
they pull on everything else, too.  It’s called the force of “gravity.”  That’s why we’re sitting 
here on earth and not flying off into space:  the earth is pulling on us.”
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Alu continued, “When the sun and moon are overhead, they pull the    
water here and the tide rises. When they are overhead somewhere 
else, they pull the water there and the tide here falls. Here in Timor 
the tide goes up and down twice every day.”
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“So it’s always the same?” I asked.

“No,” said Alu, “It depends 
on the where the moon and 

sun are. Sometimes the ocean 
level goes up and down only a little.  Twice a month, when there is 
a full moon and when there is a new moon, it goes up and down a lot 
because the sun and moon are in a line.”
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“Look!” cried Acede, pointing to the east.  A giant yellow full moon was rising in the east 
from behind the mountains.  In the west the sun was setting.  

“Ahhh,” said Alu.  “Today is almost 
a full moon, and it is not over-
head yet, so this will be a very 
low tide.  Then, in 6 hours or so, 

at midnight, the tide will rise to a 
very high level.”
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We sat and watched, and after a while the water 
had gone down far enough for us to walk way 
out into the ocean. Many other people joined 
us looking for little animals hiding in the holes 
in the coral and rocks.   
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Tinker with Waves!!

Tie many rubber bands together and two 
friends hold each side of them.  

One holds on tight and the other wiggles 
it up and down slowly.  Follow the rubber 
bands’ motion until a wave is formed.  

After you make one, try to wiggle faster and 
make two.  You don’t have to move your 
hand very far up and down, just quickly. 
 
Wiggle even faster until you make three or 
four.  

Grab the rubber band in a spot near one 
end and raise it up a bit.

 

 

 

 

 

second

first

fourth

third
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Let it go and watch the wave move.  

You can also jump the rubber band like a rope!

 

 

What’s going on?

A wave with peaks and troughs that don’t 
move is called a standing wave. The first one 
shown above is actually half a wave, because 
it has either one peak or one trough, never 
two. The second one shown is one complete 
wave because it always has one peak and one 
trough. The third one has 1 ½ waves and the fourth 
one has two complete waves.

Other waves always move. When you pluck the  
rubber band like the foto shown here, you can watch 
the wave run to the end and then bounce back. This is an example of wave reflection.
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