Welcome back, and welcome to new participants!
In this Module we’re going to continue to explore the science around WATER! Today’s
session explores Oceans!
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What do we know about oceans?
Ask students if they have visited a beach – have they seen the ocean? Have they swum
in it?
Encourage students to share what they already know!
Ask students what words they think of when they think about the ocean?
Perhaps: wet, swim, surf, deep, sea, marine?
Did you know: 97% of all the water we have on Earth is held in the oceans.
Oceans have many important roles, including moderating the earth’s temperature, and
providing a habitat for a huge diversity of animals.
In this module, we will explore and learn some cool scientific water properties
noticeable in oceans, and we will perform some fun experiments! We’ll also have a go at
making a submarine!
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Intro Game: Fact or Fiction
Invite students to guess which of the three “facts” about oceans has been made up!
‘Facts’….
1. For every species of marine life we know of, at least another three are yet to be
discovered
2. Water takes around 1000 years to travel all the way around the entire planet
3. One quarter of all the oxygen we breathe is produced in the ocean
Number 3 is false – Half of all the oxygen we breathe is actually produced in the ocean!
Fact source: http://www.abc.net.au/science/articles/2014/06/04/4018335.htm

3

Ask students if they have heard the names of any of the worlds oceans, or seas?
Seas and oceans are both large bodies of salt-water, but they are not quite the same.
Seas are smaller than oceans, and are usually located where the land and ocean meet.
So, a sea is a smaller part of an ocean, usually partially enclosed by land.
Australia is an island continent, which means we are surrounded by water on all sides.
Every state (excluding Northern Territory and the ACT) is surrounded by Ocean waters.
The oceans on each side of Australia have different names and properties.
…………………………………………
Extension:
To the South but not bordered on the Australian coast is the Southern Ocean, to the
West is the Indian Ocean and to the East is the Pacific Ocean.
The coast of Australia is also bordered by several seas. The seas of Australia include the
Arafura sea which lies between northern Australia, Papua New Guinea and Timor while
the Coral sea lies between the north east coast of Australia, Papua New Guinea and the
Solomon Islands. The Tasman sea lies off the south east coast of Australia, between
Australia and New Zealand.
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There are 5 ocean regions across the world!
1. The Pacific Ocean, is the largest ocean on earth. This ocean is between the East
Coast of Australia and the West Coast of America.
2. The Atlantic Ocean, is the second largest ocean on earth. This ocean is separates
America from Europe and Africa.
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3. The Indian Ocean is the third largest ocean on earth. It washes upon southern Asia
and separates Africa and Australia.
4. The Arctic Ocean is the fourth largest ocean on earth. It covers much of the arctic,
including the North Pole!
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5. The Southern Ocean is the smallest ocean. It surrounds Antarctica. It is a very cold
ocean, and contains frozen sea ice.
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Before performing the experiment, reinforce the Scientific Method by discussing
with the students a hypothesis about what might happen. Then assist students to
perform the experiment to confirm or disprove the hypothesis. Discuss what was
observed (the results), and explore student ideas on why this may have
happened.
This experiment further explores water density differences between salt and
fresh water.
Refer to RISK ASSESSMENT for Module 2 before conducting experiment.
Refer to Experiment notes (E2.3.4 in Coordinator Notes for Module 2.3)
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All of the water in the 5 ocean regions on earth are connected!
The water in our oceans is constantly moving. On the surface, we see water moving in
the form of waves. Below the surface, we call underwater movement currents. We call
currents that are generated by the gravitational pull of the moon and the sun on earth,
“tides”.
Students may have heard of or seen low tides and high tides. In most coastal places,
there are two high tides and two low tides per day.
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Currents play an important and key role in our ocean. They are streams of sea water
which circulate the oceans around the planet. Currents transport water, nutrients, heat,
sand, oxygen and living marine creatures around the world.
Some currents are short-lived, while others can take years to complete their circuit
through the ocean. There are surface currents which circulate in the thin upper layer of
the ocean and deep currents which sweep along the ocean floor.
Currents can be created by a number of factors, including:
- Wind (surface currents)
- Changes in how salty the water is (salinity)
- Changes in water temperature
- The Gravitational pull of the Moon and the Sun
Small, short-term local currents can cause dangerous conditions for swimmers and
surfers at beaches. A rip current is a strong flow of water running from the shore to the
open ocean.
The major ocean currents form a global conveyer belt, which transports water of
different temperatures through many different regions of the world. This affects air
temperature and weather patterns across the world.
………………………………………….
Extension:
Near Australia, there are 4 important currents that play significant roles in shaping our
marine environmental conditions and our climate (weather).
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1. The Antarctic Circumpolar Current: Connects the Atlantic, Pacific and Indian Oceans.
It’s flow is equal to 150 times the combined flow of all the worlds rivers!
2. The Leeuwin Current: It is the longest coastal current in the world, extending around
5000 kilometres. It forms near Australia’s West Coast.
3. The Indonesian Throughflow: Is a system of currents, carrying water from the Pacific
Ocean through the deep passages of the Indonesian Archipelago. This is the only
place in the world where warm waters flow from one ocean to another.
4. The East Australian Current: Flows along the east coast of Australia from near
Queensland’s Fraser Island to Tasmania. The ‘EAC’ is an important feature of the
Tasman sea between Australia and New Zealand. (It was also mentioned in the movie
‘Finding Nemo’.)
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Before performing the experiment, reinforce the Scientific Method by discussing
with the students a hypothesis about what might happen. Then assist students to
perform the experiment to confirm or disprove the hypothesis. Discuss what was
observed (the results), and explore student ideas on why this may have
happened.
This experiment explores water density differences between warm and cold
water.
Refer to RISK ASSESSMENT for Module 2 before conducting experiment.
Refer to Experiment notes (E2.3.1 in Coordinator Notes for Module 2.3)
Expected result:
Part A: The cold (blue) water sunk and mixed into the warm (red) water, because
the cold water has a higher density than the warm water.
Part B: The warm water (red) stayed above the cold (blue) water, because it has a
lower density.
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As we explored in Module 2.1, all objects contain matter, or “molecules”.
Density is a measure of how tightly packed together matter is inside a substance.
Cold water and warm water have different densities.
When you heat up water, the water molecules start moving around faster and faster.
They bounce off each other and move farther apart. Because there's more space
between the molecules, a volume of hot water has fewer molecules in it and weighs a
little bit less than the same volume of cold water. So hot water is less dense than cold
water.
This difference in density means that warm water always “floats” above cold water, and
cold water will always “sink” into warmer water. We observed this in our ‘Water Density’
experiment.
In our oceans, this sinking and floating process creates currents in the ocean that push
water all around the planet.
………………………………………………………………………………………….
Density Example:
All objects have a mass, a measure of how much matter they contain. Size is not an
indicator of mass. Lead is one of the densest metals on earth. A very small ball of lead
(e.g. a fishing sinker) is very heavy. We say it has a very high density. The same sized ball
of polystyrene, is very light, as polystyrene has a very low density.
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Before performing the experiment, reinforce the Scientific Method by discussing
with the students a hypothesis about what might happen. Then assist students to
perform the experiment to confirm or disprove the hypothesis. Discuss what was
observed (the results), and explore student ideas on why this may have
happened.
This experiment explores water density differences between salt and fresh water.
Refer to RISK ASSESSMENT for Module 2 before conducting experiment.
Refer to Experiment notes (E2.3.2 in Coordinator Notes for Module 2.3)
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Density is a measure of how tightly packed together matter is inside a substance.
Salt water and fresh water have different densities.
Fresh water only contains water molecules! Salt water contains a mixture of both water
molecules and salt.
The salt adds more matter to the water, increasing it’s density, and making it heavier
than fresh water.
In our oceans, saltier water sinks to the bottom, and fresher water floats to the top. This
sinking and floating process creates currents in the ocean that push water all around the
planet.
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The ocean is a dynamic part of the earth which humans have developed many different
uses for. One major use is transportation of goods, and people.
Billions of tonnes of goods are transported in container ships across the oceans.
Cruise ships are a popular holiday option for many people. The ships are becoming
bigger and more grand as technology and popularity increases.
Many different defence vessels from a huge number of countries patrol the world’s
oceans.
The marine ecosystem provides a great deal of food for the human race, and fishing
boats provide food and employment across the world.
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Discussion time!
Ask students why they think ships can float in the ocean?
What other objects do we know can float in the ocean?
What objects do we know will sink in the ocean?
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The science behind floating was first studied by an ancient Greek scientist named
Archimedes. He observed that when an object is placed in water, it pushes enough
water out of the way to make room for itself. This is called ‘displacement’.
When an object enters the water, two forces act on it.
There is a downward force (gravity) that is determined by the objects weight.
There’s also an upward force called buoyancy, that’s determined by the weight of the
water displaced (or pushed aside) by the object.
Which force is greater determines whether an object sinks or floats!
If the buoyant (“up”) force is bigger than the gravitational (“down”) force, the object will
float.
So in other words, an object will float, if it weighs less than the amount of water it
displaces (pushes aside).
In the image on the slide, the object labelled “float” weigh’s the same as the buoyant
force acting on it, so the object floats. The object labelled “sink” weighs more than the
buoyant force acting on it, so the object sinks.
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Before performing the experiment, reinforce the Scientific Method by discussing
with the students a hypothesis about what might happen. Then assist students to
perform the experiment to confirm or disprove the hypothesis. Discuss what was
observed (the results), and explore student ideas on why this may have
happened.
This experiment explores Archimedes’ Principle.
Refer to RISK ASSESSMENT for Module 2 before conducting experiment.
Refer to Experiment notes (E2.3.3 in Coordinator Notes for Module 2.3)
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Archimedes is an ancient Greek scientist, who observed that when an object is placed in
water, it pushes enough water out of the way to make room for itself. This is called
‘displacement’.
Archimedes Principle: Tells us that when an object enters the water, two forces act on it,
a downward force (gravity) that is determined by the objects weight, and the upward
force called buoyancy, determined by the weight of the water displaced (or pushed
aside) by the object. Whichever force is greater, determines whether an object sinks or
floats!
This is why a marble will sink. The marble is heavy, but it is also very dense and small in
size. It only displaces a little bit of water. It sinks because it’s weight is greater than the
weight of the small amount of water it displaces.
However, a big ship can float, even though it weighs a lot, because it displaces a huge
amount of water (that weighs even more than the ship!). Ship shapes are carefully
designed so that they will displace enough water to float easily. By having a hull, or base,
that has a large surface area, a big amount of water can be easily displaced. Curved hulls
create even more area, and greater buoyancy.
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Submarines are a very interesting marine invention – they are underwater ships!
Submarines can travel and remain underwater for months at a time.
This is because they are specially designed using the science of Archimedes’
Principle and density, to be able to alter their buoyancy. They can sink and float.
The defence forces of many countries use submarines to patrol and monitor their
territory.
Submarines are also used for underwater exploration, and rescue.
If time permits: Interesting online tour of an Australian Defence submarine
http://www.defencejobs.gov.au/navy/submariners/#virtualTour.aspx
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To alter their buoyancy submarines use ‘ballast’ tanks.
Ballast is any substance that is used in ships (or hot-air balloons) to make them heavier
and more stable. Ballast can be water, sand, metal or other material.
To dive, submarines open their ballast tanks to allow them to fill with water. This makes
the submarine more dense than the surrounding water, and less buoyant, so they can
sink.
To stay at a particular depth under water, submarines need have the correct balance of
air and water in their ballast tanks. Otherwise, they would continue to sink, or, float
higher within the water than planned!
A submarine is usually in the shape of a long cylinder. To move (or propel) the
submarine, a propeller is attached at the end of the long cylindrical hull. Rudders are
also attached for steering. Submarines often have ‘periscopes’, an observation device
that allows the people on board to see what is above and around them, without
climbing out of the submarine.
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Refer to Risk Assessment for Module 2.
Refer to coordinators notes for Challenge C2.3.
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Materials could include:
• plastic bottles
• rubber bands
• paper clips
• marbles
• Straws
• Plastic tubing
• paddle pop sticks
• Balloons
• baking powder
• Scissors
• Water proof tape
• Styrofoam / polystyrene bubble wrap
• modelling clay
• Cutlery (ballast)
• Cotton balls (for testing internal dryness!)
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Short video by fun kids live, showing a demonstration of an air submarine.
https://youtu.be/aNF25kuYwaY
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Once launched, the submarine will start to sink as water floods through the holes along
the bottom.
Keep the end of the plastic tube above the waterline at all times.
Blow through the tube to fill the submarine with air. It will start to rise as the water gets
blown out.
With practice you will be able to make the submarine float at any depth you wish.
Materials: Empty plastic bottle, plastic tubing, heavy coins (8 – 10), water proof tape,
modelling clay, a bendy straw, scissors / knife to make holes.
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Once launched, the submarine will start to sink as water floods through the holes along
the bottom.
Keep the end of the plastic tube above the waterline at all times.
Blow through the tube to fill the submarine with air. It will start to rise as the water gets
blown out.
With practice you will be able to make the submarine float at any depth you wish.
Materials: Empty 2 litre plastic bottle, balloon, 1 metre of plastic tubing, heavy cutlery
(3 – 4 butter knives), scissors / knife to make holes.
Notes: Holes should be roughly 3 to 4 cm in diameter. The tube and balloon may need to
be taped together. They need to fit snugly. Place the butter knives in through the holes
in the sides if possible. Insert the end of the tubing with the balloon into the mouth of
the bottle and position the balloon in the middle of the bottle. Blow into the free end of
the tubing to see the submarine sink and float.
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Poke four holes along one side of the water bottle using a knife or scissors. Each
hole should be about the width of a birthday candle (half a centimetre). This will
be the bottom of your submarine.
Pour a tablespoon of baking powder into the bottle so that it settles over the
holes / bottom of the bottle.
Add five marbles to the bottle. This will help add weight to the bottle and keep it
from rolling over on top of the water. Put the cap on and tighten it.
Place the bottle (hole side) bottom-side down into a tub filled with water. Water
will fill the bottle through the holes in the bottom, causing it to sink. When the
baking powder reacts with the water inside the bottle, it will release carbon
dioxide gas. This will create bubbles, and cause the bottle to rise back to the
surface of the water. This process can happen several times before the baking
powder is completely dissolved.
Experiment with the amount of baking powder and the number of marbles in the
bottle!
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