Carbon Capture
Investigate how carbon dioxide can be
captured and stored underground.

share your results on social media #edscifest

What’s happening?

You will need:

When vinegar and bicarbonate of soda mix together,

•

Empty 1.25-1.5 litre soft drink bottle

a chemical reaction happens and one of the things

•

Vinegar

made in this reaction is carbon dioxide gas (CO2).

•

Bicarbonate of soda

In this experiment the carbon dioxide gas quickly

•

Balloon

inflates the balloon and is ‘captured’ rather than being

•

Small funnel or homemade cardboard cone

2

1

3

What to do:
1.

Fill the bottle 1/3 full with vinegar.

2.

Using the funnel, fill the balloon 2/3 full with

bad for the environment.
Carbon capture and storage is a way to trap
carbon dioxide rather than letting it escape into the

bicarbonate first so they don’t get stuck. You

atmosphere. The basic idea behind carbon capture

can gently shake or flick the funnel to help the

and storage is similar to how this experiment captures

bicarbonate into the balloon.

the gas in a balloon, but in reality this process is a lot

While pinching the neck of the balloon to ensure

more complicated. One idea scientists are looking at is

no bicarbonate is spilt into the bottle, carefully

storing carbon dioxide deep underground.

stretch the balloon over the mouth of the bottle.
4.

Hold the balloon upright and shake the

Imagine your bottle is a power station making carbon

bicarbonate into the bottle – the balloon should
start blowing up quickly.
5.

Observe what is happening in the bottle.

dioxide, and your balloon is a place to safely trap

4

Discussion Ideas:
•

•

gas is burned, carbon dioxide gas is also released. If
too much of this gas escapes into the atmosphere it is

bicarbonate of soda. Break up any lumps of

3.

released into the air. In power stations where coal or

4a

5

the carbon dioxide. In real life, this balloon would be
replaced with a large underground reservoir – a huge
hole deep in the Earth left after oil or gas has been
extracted.

Although carbon capture is a good way to
reduce the carbon dioxide emissions going into

To make the storage of carbon dioxide underground

the atmosphere, how else could we solve this

more efficient, it is turned into a liquid so it takes up

problem and reduce carbon dioxide emissions?

less room. Pipes connect the power station to the

What might go wrong with the idea of carbon

underground storage and the liquid carbon dioxide

capture? (hint: what if the balloon started to leak?)

can be pumped directly in the reservoir. However, this
takes a lot of energy and scientists are researching
how to make the process more efficient.

Further information on climate change: http://www.epa.gov/climatestudents/basics/index.html

Create a Coral Reef Creature
Discover how animals can adapt to suit the
environment they live in.

share your results on social media #edscifest

What’s happening?

You will need:

Animals living in specific habitats, such as a coral reef,

•

Pencils/pens

have special adaptations that help them survive in

•

Drawing paper

these environments. These adaptations can help them

•

Crayons/markers/colored pencils

to find shelter, like the clownfish or anemonefish which

•

Writing paper

is immune to the sting of the anemone that it lives
inside, or to catch food, such as coral which has tiny

What to do:
1.

stingers in its tentacles to capture prey as it floats past.

Start by thinking of as many different ways that
different animals obtain food as you can and write
them down. (Hint: You may want to break this

1

2

sea”. They are the most biologically diverse marine
ecosystem on Earth and one of the planet’s most fragile

down into ideas for herbivores, omnivores and

environments. Many different animals call coral reefs

carnivores.)
2.

Coral reefs have been called the “rainforests of the

home and we are still finding new creatures living on

Then write down all the different methods that

coral reefs every year.

animals have for defending themselves. For
example, camouflage, poison, teeth, “smoke
screens,” etc.
3.

Now use your imagination to create your own
coral reef creature, incorporating characteristics
that you have thought of.

4.

Draw a picture of your invented creature. The
picture can include a scene showing the creature
in its habitat, defending itself, or obtaining food.
Don’t forget to name your newly created creature.

3

4

Discussion ideas:
•

Why do creatures living in a habitat have different
ways of hiding or getting food?

•

Why do you think the coral reef habitat is

Exploring coral reefs: http://www.coralfilm.com/CRAEducatorGuide.pdf 		
Further information on coral reefs: http://kids.nceas.ucsb.edu/biomes/coralreef.html

SUPPORTED BY

important and why do we need to protect it?

Create Your Own Code
share your results on social media #edscifest

Use a simple pigpen cipher to crack secret messages.

You will need:
•

Pen and paper

•

The following code :

In this code, each letter is substituted with the symbol it is beside – for example:

Discussion Ideas:

What’s happening?

•

Try creating your own cipher using the above

The pigpen cipher is an early example of simple

model. You can mix the letters up or change the

enciphering. Each letter is substituted with a symbol

shapes to create your own unique version.

according to a key such as the one above. Enciphered

How easy or difficult it is to crack a cipher?

text can only be deciphered by someone with the key,

Can you crack a friend’s cipher without any

allowing the message to remain secure.

•

instructions?
Over the years enciphering and encryption has needed
to become far more complex to make sure that
information can remain secure, this is especially the

What to do:
1.

Use the above code to decipher the following message:

case in the digital age with the advent of computers.
Information sent across the internet often involves
complex mathematics which is much harder to break
than simple substitution ciphers like pigpen.

2.

Write down the deciphered message.

3.

Now, try to encipher your name using the above code.

4.

Get a friend to learn the code too. Write messages to each other and see if you can each decode them.

Online games to help you understand cyber threats: http://www.carnegiecyberacademy.com/missions.html

Dancing Sultanas
Create a chemical reaction and have
bubbling fun.

share your results on social media #edscifest

What’s happening?

You will need:

There are two things happening in this activity. Firstly,

•

Clear plastic cup

bubbles are being produced by the vinegar mixing

•

Tap water

with bicarbonate of soda. When these two chemicals

•

Some sultanas

are combined it causes a chemical reaction which

•

Tablespoon

produces a gas called carbon dioxide. You can see this

•

Bicarbonate of soda

gas as bubbles that fizz up in the liquid.

•

White vinegar

What to do:
1.

1

2

water around them. When the vinegar was added
and the gas bubbles were produced, some of them

Stir in two big spoonfuls of bicarbonate of soda

stuck to the outside of the sultanas. Because carbon

until it’s dissolved.
3.

Drop a few sultanas into the cup.

4.

Pour two or three big spoonfuls of vinegar into the

added the sultanas into the cup they sank to the
bottom of the cup because they are denser than the

Fill the plastic cup three-quarters full with warm
tap water.

2.

Secondly, the sultanas are moving. When you first

dioxide gas is less dense than water, these bubbles
floated up to the surface bringing the sultanas up with
them. When they get to the top, the bubbles burst

cup. Watch what happens to the sultanas.

and, without the less dense carbon dioxide gas, the
sultanas sink back down again.

3

4

supported by

Further information on density: http://www.imcpl.org/kids/blog/?p=9042
Further information on chemical reactions: http://www.bbc.co.uk/bitesize/standard/chemistry/elementsandreactions/chemical_reactions/revision/1/

Expanding Gummy Bears
Learn about the wonder of molecules as
you watch your gummy bear grow and
shrink.

share your results on social media #edscifest

Discussion ideas:
•

You will need:

Are the results different to or the same as what
you thought would happen?

•

What do you think would have happened to the

•

Plastic cup

•

Sieve

bears if, after the last day, they were again placed

•

Gummy bear

in tap water?

•

Saturated salt solution (keep adding and mixing
salt into 1 litre of water until it will no longer
dissolve)

•

Tap water

•

Ruler

1

2

3

Gummy bears are made up of gelatine and sugar.
Gelatine is a polymer - a long chained molecule
made up of smaller repeating structures. This type of
molecule forms large three-dimensional substances

What to do:
1.

What’s happening?

that give structure to jellies and jams. This experiment

Measure your bear (in mm) from top to bottom

explores the movement of water in and out of a

(length), from side to side (width) and from front to

polymer structure.

back (depth). Record the measurements in a table.
2.

Place the bear in a cup and cover with tap water.

3.

Place the cup in a safe place away from direct

4.

5.
6.

4

because the gelatine polymers contain very few water

The next day, gently pour the water through the

molecules so absorb some of the surrounding water

sieve into a sink. Catch the bear and very carefully

to obtain equilibrium (or balance) with the surrounding

tip it onto a piece of paper towel. BE CAREFUL not

liquid. This absorption of water molecules into the

to break the bear as it will be very fragile.

polymers increases their size and expands the

While on the paper, measure the length, width,

gummy bear. When the bears are placed into the salt

and depth and record the values.

solution, there are more water molecules inside the

Gently place the bear back into the cup and cover

6

safe place overnight.

7

8

gummy bear than in the surrounding liquid so water
is released by the polymers in the gummy bear and it
shrinks in size.

The next day measure the dimensions of the bear
again and record.

8.

absorb some of the surrounding water. This happens

sunlight and leave overnight.

with the saturated salt solution. Again, leave in a
7.

When the bears are placed in the cup of water they

5

Calculate the volumes of the bear at the different
points of the experiment by multiplying its width by
its length by its depth to give you a value in mm3.

Further information on polymers: http://www.pslc.ws/macrog/kidsmac/wiap.htm

supported by

Have Your DNA and Eat it Too!
Discover what DNA is and why it is so
important as you build your own DNA
sequence.

share your results on social media #edscifest
6.

Place a corresponding marshmallow on the other
end of each toothpick – pair A bases with T and C

You will need:
•

2 pieces of twisted liquorice candy (like a Twizzler)

•

12 toothpicks

•

9 pink, yellow, green and orange marshmallows

•

5 paperclips

•

Masking Tape

Marshmallow Bases key
Adenine (A) = Green
Thymine (T) = Pink
Cytosine (C) = Yellow

bases with G.
7.

at the opposite end of each toothpick so your
model looks like a ladder.

1
DNA 1:
TACGTATGAAAC
DNA 2:
TGGTTTAGAATT

2

8.

3

You are going to build a DNA sequence. The

Carefully twist your DNA molecule so that it looks
like a double helix.

9.

Make flags to label the parts of your DNA out of paper
clips and tape. Label one of each of the following:
Adenine, Thymine, Cytosine, Guanine, and Backbone.

What’s happening?
DNA (deoxyribonucleic acid) is a complex chemical

Guanine (G) = Orange

What to do:

Attach the other piece of liquorice as the backbone

which carries your genetic information. It is found in
chromosomes that are stored in the nucleus of most cells.

4

5

6

Chromosomes are inherited from your parents and they
help to determine your physical characteristics such as the
colour of your eyes, the colour of your hair and your height

liquorice will form the backbone of your DNA and the
marshmallows will form the chemical bases.
1.

2.

Choose a DNA sequence:

When it is isolated from a cell and stretched out, DNA

either DNA 1: T A C G T A T G A A A C or

looks like a twisted ladder. This shape is called a

DNA 2: T G G T T T A G A A T T

double helix. The sides of the DNA ladder are called

Referring to the Marshmallow Bases key above,

the backbone and the steps (also called rungs) of the

pick a marshmallow that corresponds to the first

ladder are pairs of small chemicals called bases. There

base in your DNA sequence. Place it on the end of

are four types of chemical bases in DNA: Adenine (A),

a toothpick so that the point of the toothpick goes
all the way through.
3.

7

8

9

Cytosine (C), Guanine (G), and Thymine (T). They form

Ade

nine

Take a piece of liquorice and anchor this toothpick

Backb

one

pairs in very specific ways: Adenine always pairs with
Thymine and Cytosine always pairs with Guanine.

into the top of the liquorice backbone.
4.

With a pen and masking tape, label your liquorice
which sequence you used. Put the label at the top
of the sequence.

e
Thymin

backbone “DNA- 1” or “DNA-2” depending on

sections contain bases in a specific order. The order of

Cytosine

Further information on DNA: http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel_pre_2011/genes/dnarev1.shtml
Further information about genes: http://kidshealth.org/kid/talk/qa/what_is_gene.html

e
Guanin

the correct colour to represent the correct base.
5.

DNA can be divided up into sections called genes. These

Repeat for every base in your DNA sequence using

the bases will produce a particular protein that controls
specific cell functions. Each gene is a unit of inheritance
and each chromosome will contain several thousand
genes.

Make a Thaumatrope
Discover the truth behind some amazing optical

share your results on social media #edscifest

illusions by making your own thaumatrope.

What’s happening?

You will need:
•

A thaumatrope is a small disc with an image is drawn

Templates (see example or make your own)

on each side. When the disc is spun quickly, the two

photocopied or glued onto card

images appear to become superimposed. The faster

•

String or elastic bands

the disc rotates, the clearer the illusion.

•

Scissors

•

Hole punch or sharp pencil

•

Glue

•

Pencils, crayons or felt pens

1

2

Although the thaumatrope does not produce animated
scenes, it relies on the same ‘persistence of vision’
principle that other optical toys use to create illusions
of motion. Persistence of vision is the eye’s ability to

What to do:
1.

Cut out the two circles from your chosen template.

2.

Using a hole punch or sharp pencil, punch holes

retain an image for roughly 1/20th of a second after the
object is gone. In this case, the eye continues to see the
two images on either side of the thaumatrope shortly
after each has disappeared. As the thaumatrope spins,

through the small circles marked on the pattern.
3.

the series of quick flashes is interpreted by the brain as

With the pictures facing out, glue the two sides

one continuous image.

of the patterns together, matching the holes up.
Attach a short length of string through each hole.
4.

Hold the strings between your fingers and twist
them to wind up the toy. Let it unwind quickly and
watch the two pictures merge into one.

Try making your own designs!

3

Discussion Ideas:
•

What happens if you spin the thaumatrope too
slowly or too quickly?

•

Can you think of any other examples where
images are changed quickly to produce a single
image or a moving image?

Further information on the persistence of vision: http://www.foundationsmag.com/persistence_of_vision.html

4

Templates
share your results on social media #edscifest

Making Bubble ‘Cubes’
Discover the shapes that bubbles form and how they

share your results on social media #edscifest

fit together.

You will need:

What’s happening?

Bubble mixture: commercial bubble liquid or

The bubble mix described works well for small

washing up liquid mixed with water (1:5 ratio)

bubbles. If you would like to create larger bubbles with

very thin skin of material (the bubble mix). The liquid

•

A bowl

large bubble wands, add some glycerol to the mix as

skin of a bubble is stretchy, and no matter how small

•

Flat topped table

this will reduce the rate of evaporation allowing larger

the surface of a bubble becomes its surface remains

•

Plastic drinking straws

bubbles to be formed. You will need the following

stretchy. When you blow a bubble, tension in its skin

•

Plastic table cloth cover (if you need to protect the

quantities of materials for this mix:

tries to shrink it into a shape with the smallest possible

•

5 Litres of warm water

surface area for the volume of air it contains. If there

•

900ml of washing up liquid

are no other forces affecting the bubble this shape will

•

600ml glycerol

always be a sphere.

•

1

surface of the table)

What to do:
1.

Add the warm water to the glycerol and mix

Wet the table surface with a small amount of
bubble mixture – just enough so that it is wet, not
so much that it forms a puddle.

2.

Dip a straw into the bubble mixture.

3.

Gently blow through the straw to create a bubble
on the wet surface. It will assume a dome shape

thoroughly. Then add the washing up liquid and stir

When two bubbles meet, they will move about until

gently.

they can settle into a shape with the smallest possible
surface area. Within this new shape, the bubbles will
share a common wall. If the bubbles are equal in size

2

3

4

(this is called a hemisphere).
4.

neighbouring bubbles at an angle of 120 degrees.
Even when there are lots of bubbles present. Only a
maximum of three bubbles will actually touch each

What shape do the new bubbles make? Look at the

other and they will each adjust their shape until they

way they are joined together.
Wet the outside of the straw with bubble mix and
touch it against the table top where three of the

5

6

settle in a formation where they all meet at this angle.
This 120 degree rule always holds, even with very
foams. When we created a “cube” in the experiment

bubbles because it’s covered in bubble mix) and

above, it wasn’t a cube formed of 90 degree angles

blow gently to create another bubble.

which was created but rather a cube with 120 degree
angles at each corner – this is sometimes referred to

What shape is the new bubble?

as a spherical cube.

If you can, carefully blow another bubble on top of the
bubble you have just made. What shape is it now?

What other shapes can you make using multiple bubbles?

7

complex bubble structures like those which appear in

four bubbles meet (the straw won’t break the

7.

the smaller bubble (which will have a higher internal

Regardless of their size, bubbles will always meet

Blow a third bubble on one side of this pair and
fourth bubble on the other side.

6.

this wall will be flat but if the bubbles are different sizes,
pressure) will bulge into the larger bubble.

Blow a second bubble next to the initial bubble so
they create an attached pair of bubbles.

5.

A bubble consists of a volume of air surrounded by

More information on the science of soap bubbles: http://www.exploratorium.edu/ronh/bubbles/

Measure your Digestive System
Find out how your digestive system measures up.

share your results on social media #edscifest

You will need:
•

Roll of till receipt (i.e. from a cash register or

Discussion Ideas:

adding machine)

•

•

Metre stick

•

Ruler or measuring tape (string can also be useful)

•

Scissors

•

Pencil and/or colouring pencils

each section in, or draw the sections on the tape.
•

3

2

4

5

Measurement table
2.

What’s happening?
Considering the length and size of our bodies, the

Oesophagus

digestive track is surprisingly long and, as a result, the

x4

Stomach
stretched out hand

5.

that of friends and family.

Measure from corner of mouth to nearest earlobe

organs used in digestion are packed very effectively so
that they all fit inside us. For example the intestines are
so long that to fit them inside the body they are folded

Measure from tip of thumb to tip of little finger of a
4.

Compare the length of your digestive track with

Mouth

Measure from bottom of chin to bottom of sternum
3.

Write a narrative of what happens to a piece of
food as it works its way from plate to toilet bowl.

•

1
1.

Label your digestive tract with your name, colour

Intestine (small)

1

2

3

over multiple times.

Measure height and multiply by 4

Our digestive system helps to break down the food we

Intestine (large)

eat into small enough pieces for our body to absorb it

Measure height

for energy. When we eat food it travels from our mouth,
down our oesophagus and into the stomach. After the

What to do:
1.

stomach it moves into the small intestine and then into
the large intestine, before any waste leaves the body

With a partner and the table above for help,

as poo.

measure and record the length of each stage of
each other’s digestive system.
2.

Take a length of till receipt which is approximately

4

5

6 times your height.
3.

6

Starting at one end, measure and mark out the
length of each section of your digestive system in
order.

4.

Once finished cut the paper at the end of the large
intestine and stick it down on the floor.

5.

Label each section.

6.

Add up the lengths of each section to find out the
total length of your digestive tract.

supported by

Short children’s videos on how the body works: http://kidshealth.org/kid/htbw/

Ocean Acidification
Discover how adding carbon dioxide to water can alter

share your results on social media #edscifest

its pH level.

What’s happening?

You will need:

When you blow into the liquid it changes from the

•

Two transparent cups / glasses

original blue colour to a green, then possibly to a pale

•

Drinking straw

yellow colour. Bromothymol blue is a pH indicator

•

pH indicator such as bromothymol blue (available

which means it changes colour depending on how

at pet and aquarium stores, or lab suppliers)

acidic or alkali the liquid is. The colour the indicator has

•

Tap water

1

2

What to do:
1.

Half fill each cup with tap water.

2.

Add 4 drops of bromothymol blue to each cup.

carbon dioxide. By blowing into the water you are
adding carbon dioxide (CO2). As some of the carbon
dioxide dissolves into the water, it makes it slightly

Insert a drinking straw into one of the cups and

acidic.

gently blow bubbles into the water for several
minutes. Be careful not to blow too hard as the

A similar thing happens to our oceans. As we add

water might splash into your eyes, or to suck the

more carbon dioxide to the air, mainly from burning

water up.

coal and other fossil fuels, some of it dissolves into the

Please note: Bromothymol blue may be harmful if

oceans. The oceans already absorb carbon dioxide

swallowed! If ingested wash mouth out with water

naturally, but as we add more to the air more will

and seek medical aid.

dissolve into the oceans. This makes the oceans slightly

After a short time, less than a minute, the water
will change colour.
4.

Compare the colour of the bubbled water with the

neutral pH to an acidic pH.
With every breath, we take in oxygen and exhale

The water will appear a pale blue colour.
3.

changed shows that the water has changed from a

3

colour of the water in the other cup.

4

more acidic. This can be bad for animals like shellfish
and corals, as the acidic water can damage their shells
and skeletons.

Discussion Ideas:
•

Does how fast the water changes colour depend
on how fast you blow in carbon dioxide? You may
like to test this.
Think about the answer to the question above;
what does this mean when we think about carbon
dioxide emissions and our oceans?

More information on pH: http://www.bbc.co.uk/bitesize/ks3/science/chemical_material_behaviour/acids_bases_metals/revision/4/
Further information on climate change: http://www.epa.gov/climatestudents/basics/index.html

SUPPORTED BY

•

Peripheral Vision
Investigate how things look different when you see

share your results on social media #edscifest

them through the corner of your eye.

9.

You will need:
•

Posterboard or cardboard, 30 x 60 cm

•

1 piece of string about 60 cm long

•

Pushpin

•

Pencil

•

Scissors

•

Glue

•

Different coloured pens

•

Small plastic cup

•

8 x 13 cm file cards

•

Partner

against the curved side of the base, as far from
the push pin as possible. Keep your eyes on the
push pin while your partner slowly moves the
coloured shape around the outside edge until you
can see it.
10. Have your partner keep moving the coloured

1

shape toward the push pin. Note the angle at
which you first detect colour. Then note the angle
at which you first discern the shape itself.

2

3

4

eye, is packed with light-receiving cells called rods and

make an improvised compass. Draw a half-circle
with a 30cm radius.
3.

cones. Only the cones are sensitive to colour. These

Tie the pencil to one end of the string, and wrap
the other end of the string around the pushpin to

cells are clustered mainly in the central region of the

5/6

7

8

corner of your eye.

Cut both of these semi-circles out. The small circle

Rods are more evenly spread across the retina, but

Stick the pushpin in at the outer edge of the large

they also become less densely packed toward the

half-circle, directly across from the nose hole.
6.

Use glue to attach the plastic cup to the bottom of
the posterboard. The cup will serve as a handle.

7.

outer regions of the retina. Because there are fewer

9

10

11

Use the marking pens to draw simple shapes
(such as rectangles, squares, and triangles) each

rods, you have a limited ability to identify the shape of
objects at the periphery of your vision.
In the centre of your field of vision, there is a region

in a different colour on the file cards. This will allow

called the fovea where the cones are packed tightly

you to reveal only one shape at a time.
8.

your eye, its image focuses on the periphery of your
distinguish the colour of something you see out of the

should be just big enough for your nose.
5.

retina. When you see something out of the corner of
retina, where there are fewer cones so you can’t

Shorten the string and draw another, smaller halfcircle, about 1 cm in radius.

4.

repeat the experiment.

Your retina, the light-sensitive lining at the back of your

Stick the pushpin into the posterboard halfway
along the long edge.

2.

11. Have your partner expose a different shape and

What was happening?

What to do:
1.

Have your partner hold a file card so that it is

together. This region, which is surprisingly small, gives

Using the cup as a handle, hold the base up to

you the sharpest view of an object. The fraction of your

your face and put your nose in the centre hole.

eye covered by the fovea is about the same as the
Explanation of the human eye, rods and cones and the retina: http://scienceaid.co.uk/biology/humans/eye.html
Activities and demonstrations about perception: http://www.exploratorium.edu/snacks/iconperception.html

fraction of the night sky covered by the moon.

Pinhole Camera

7.

Go outside on a sunny day. Close one eye and
hold the open end of the tube up to your other

Make your own pinhole camera to discover how light

eye. To make the inside of the tube as dark as

travels.

possible you can cup your hand around the
opening.

You will need:
•

Empty crisps tube (Pringles or similar) with lid

•

Marker pen

•

Ruler

•

Utility knife or scissors

•

Thumbtack or pushpin

•

Masking tape

•

Aluminium foil

•

Bright sunny day

•

Adult to help

8.

9.

1

Look around you through the tube. The lid makes

What was happening?

a screen that shows you upside-down colour

Light travels in straight lines. If an object blocks its path

pictures.

it will either be reflected back or absorbed into the

Hold your hand below the tube and move it very

object, this is why we get shadows. In order for us to be

slowly upward. Your hand is moving up, but you’ll

able to see an object, light must reflect off it and enter

see its shadow move down the screen!

our eyes.

2

3

2.

lines but it can come from lots of different angles. Light
that is coming from directly ahead of the hole will carry
on in a straight line and hit the screen directly behind
the hole. Light that has travelled to the hole at an angle

With the marker pen, draw a line all the way

from the far right will pass through the hole and carry

around the base of the crisps tube, about 5cm up

on in a straight line to hit the screen on the far left, and

from the bottom.

light coming from the far left hits the screen on the far

With the help of an adult, cut along this line so the
tube is in two pieces.

3.

In a pinhole camera, light enters through a small hole.
All the light that enters the camera travels in straight

What to do:
1.
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4

5

The shorter bottom piece has a metal end. With

6

right. The same applies for all incoming light; it lands
on the screen on the opposite side to where it came
from.

the help of an adult, use the thumbtack to make a
4.

5.

hole in the centre of the metal.

When you hold your pinhole camera up, an image of

Take the lid of the tube and place it onto the open

the world in front of the hole is produced on the screen.

end of the shorter piece of tubing. N.B. If your lid

This image is upside-down and back-to-front because

is clear, you may need to apply a piece of wax

of the way the light has travelled in. The fact that the

paper or white tissue paper to make it translucent.

pinhole camera gives a clear image is very good

Place the longer piece of tube back on top of
the shorter piece so that the lid is sandwiched

6.

7

8/9

evidence for the fact that light travels in straight lines.

between the two pieces and secure the pieces

A bigger pinhole will allow more light to get in and

together with tape.

so the image produced on the screen will become

Measure out approximately 30cm of aluminium

brighter. However, if the hole is too big light from one

foil and tape the short end down the length of the

point on the object can reach more than one point on

tube. Wrap the foil all the way around the tube

the screen making the image blurry.

twice and tape the loose edge of the foil closed.
If you have extra foil at the top, just tuck it neatly
inside the tube.
More information on light: http://www.bbc.co.uk/bitesize/ks2/science/physical_processes/light/read/1/

Storm in a Saucer
Discover what milk is made of and how
its structure changes when mixed with
washing up liquid.
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What’s happening?

You will need:

Milk is mostly made up of water with small amounts

• Saucer or small plastic plate

of proteins and fat. Water and fat (or oils) don’t usually

• Whole milk (full fat milk)

mix together but the proteins in milk enable the fat and

• Three colours of food colouring

water to blend together into an emulsion (a mixture

• Washing up liquid

of liquids which are usually unblendable). Adding

• Cotton wool bud or toothpick

What to do:
1.

2.

3.

washing up liquid to the milk breaks bonds in the

1

2

chemical structure of the emulsion causing the fats
and proteins to move around. This movement creates

Pour some milk onto the saucer/plate until the

currents in the milk which we can see thanks to the

surface is covered (0.5cm – 1cm deep).

food colouring. This is most noticeable in milk with a

Carefully add one drop of each type of food

high fat content – in milk with a lower fat content, less

colouring into the milk near the centre of the plate

disruption is caused by the washing up liquid and

– they should be close together but not touching.

therefore smaller currents and disruption to the food

Dip the cotton wool bud/toothpick into the

dye.

washing up liquid and place this end into the
centre of the milk dish but not touching the food

The addition of the washing up liquid also causes

colouring. Hold it here (do not stir) for at least 15

changes to the milk’s surface tension. At the surface

seconds.

of all liquids the molecules pull together more tightly

4.

Observe what happens.

than the molecules in the body of the liquid. In this

5.

Repeat steps 3 and 4 but in a different part of the

experiment the washing up liquid lowers the surface

dish.

Discussion ideas:
Try the experiment with other kinds of milk (powered,
skimmed, low fat, soya) and see if you get different
results. Why do you think the results were different?

3

4

tension of the milk by pushing apart the molecules
at the surface. The result is a big swirling pattern that
spreads out from the middle of the detergent drop.

Taste Detectives
Discover how we taste different flavours in our food.

share your results on social media #edscifest

You will need:
•

Clear plastic cups

•

Cotton buds

•

Sugar

•

Unsweetened cocoa

•

Salt

•

Concentrated lemon juice

What to do:
1.

2.

3.

Put each substance into a different cup. Mix the

What’s happening?
Our sense of taste helps us enjoy food, protects us
from unsafe foods and helps our bodies maintain a
consistent chemical balance. Liking sugar and salt for
example, satisfies our need for carbohydrates and
minerals, while sour foods like oranges and lemons
provide us with essential vitamins.

5.

Our mouths contain around 10,000 taste buds which

non-liquids with some water so that they all have

detect five main tastes: sour, sweet, bitter, salty and

the same consistency.

umami (savoury). Each of our taste buds contains

Draw an outline of a tongue on a piece of paper.

special receptors which check out the chemicals in

Perhaps you can look at a friend’s tongue to get

food. When these receptors are stimulated they send

the right shape. This will be your tongue ‘map’.

messages to our brain. Each receptor responds best to

Dip a cotton bud into one of the liquids, stick your

one of the five basic tastes.

tongue out and rub the cotton bud all over your
4.

2

1

c oc oa

tongue.

Exploring the way we taste food can help us to enjoy

Make a note on your ‘map’ where you could taste

what we eat more. By thinking about what we eat and

the liquid. For example, at the front, back or sides.

being curious and adventurous in trying new foods we

Rinse your mouth out with water and repeat for

can begin to take responsibility for our own healthy

the remaining liquids.

lifestyle choices.

Have friends and family try – do they taste things in the
same place as you?

3

4

5
bitter
Sour
Salt

Sweet

Water Xylophone
Discover how vibrations create sound when you strike
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up a tune on your own water xylophone.

What’s happening?

You will need:

Sound is a vibration that moves through materials in

•

Eight identical glass bottles

the form of a wave. As an object vibrates, it bumps into

•

A measuring cup

neighbouring air molecules, causing them to vibrate.

•

Water

These molecules then bump into their neighbouring

•

Metal spoon

molecules as the vibration passes on from molecule
to molecule, moving through the air. Eventually it

What to do:
1.

Add 30 ml of water to the first bottle.

2.

Add water to the next six bottles, increasing the
amount of water you add to each bottle by 30 ml
so that they all contain a different amount of water

reaches and enters your ears, causing your ear drums
to vibrate. This vibration is converted into an electrical
signal which your brain interprets as sound.

1

but leave the last bottle empty.
3.

higher rate of vibrations producing a higher pitch. The

Using your spoon, tap each bottle gently to see

bottles with more water in them made a lower pitched
sound. This was because the glass was vibrating less
quickly in these than in the bottles with less water in

Discussion Ideas:
•

them.

Can you play a simple tune using your water
bottle xylophones together?

When you blow over the top of the bottle, a sound is

Try and “tune” your water bottle xylophone by

produced by the air inside the bottle vibrating. As the

adding or taking water away from each bottle.

amount of water in the bottle changes, the size of the

Can you play a musical scale?
•

bottles as this caused the glass to vibrate. The rate
every second) determines the pitch of the sound, with a

what sound is produced.

•

In this experiment sound was created by striking the
of the vibration (how many vibrations are happening

Line up all the bottles up in order from emptiest to
fullest.

4.

2

Is there another way you produce a sound with
the water bottles without hitting them? Hint: how is

3/4

column of air inside the bottle changes. This alters the
rate at which the air vibrates and consequently the
pitch of the sound.

a flute played? How does the sound differ to when
the bottle is tapped?

A xylophone uses the same principle as hitting the
bottles to make music. This type of instrument is
made up of lots of wooden bars, each of a slightly of
different length. Sound is produced when the bars are
struck and each one produces a unique pitch or note
because it vibrates at different rate from the others.

What Colour Are Your Sweets?
Put sweets to the test and discover what colours are
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hiding inside their shells.

You will need:
•

Dropper pipette or a straw

•

Hot water

•

Collection of different coloured sweets with hard

What’s happening?
The colour of a sweet’s coating is often made up of a
mixture of separate ‘component’ colours. When hot
water is dropped onto the sweet, the colour of the

outside coating e.g. Smarties or M&Ms
•

coating dissolves allowing the different component

Circular filter paper or coffee filter paper

colours to appear. As the water is absorbed by the
filter paper it travels along the paper dragging and

What to do:
1.

piece of filter paper.
2.
3.

depositing the component colours on the way.

Place a coloured sweet in the centre of a large
Place a few drops of hot water on top of the sweet

1

Their solubility (their ability to be dissolved in liquids
such as water) and their size determine where they

separate on the filter paper.

will be deposited on the paper - colours with larger
molecules are least soluble and will be deposited first.

Try to predict which colours make up the coloured
on it.
Which colour of sweet provided the best/most
interesting result? Why do you think this was?

•

is made up of molecules with different characteristics.

Watch what different colours appear as they

coating of each sweet before you drop hot water
•

Each of the component colours in the sweet coating

using the dropper or straw.

Discussion Ideas:
•

2

Why do you think it is better to use hot water rather
than cold water?

3

An Oily Problem
Investigate different ways to clean up an oil spill.
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You will need:

Discussion ideas:

•

Aluminium pie pan

•

Large stone (or 2/3 smaller stones)

a.

An environmental engineer

•

Plastic spoon

b.

An oil company owner

•

Cup

•

Cotton wool

•

Dishwashing detergent

•

Jug of water

•

Dark vegetable oil (yellow oil can be made darker

Which clean up method would you use if you were:

What’s happening?
Oil spills can kill animals, poison water and clean-up
operations are difficult and expensive. Oil does not mix
with water, but because it is less dense it floats on top

with food colouring)

creating a millimetre-thick oil slick on its surface.

What to do:

The strategy selected for cleaning up an oil spill will
depend on its position, currents in the water, waves

Part 1: Create an oil spill
1.

Place the stone into the middle of the pie pan. Add
water until the pan is about ½ full.

2.

1.1

1.2

Place about one tablespoon of oil into the pie

watch closely you should see that the oil moves

Dispersant chemicals will break down the oil into small

towards the land. The aim is to clean up the oil

droplets, allowing it to mix with the water. Unfortunately

and prevent it from reaching the land using three

this means it could still be ingested by marine life. Heat

different methods.

from the sun will eventually cause the oil to evaporate,

Part 2: Clean up

water is coming out when you skim? Is this an
effective method?
2.

Absorbing - Try using the cotton wool to soak up
the oil by gently dipping it onto the surface. Do
you think this method would be expensive? Would
it take a long time?

3.

however, this method can only be used if wildlife and

Skimming - Use the spoon to try and remove the
off the top layer. Drop it into the cup. How much

Dispersing - Try dropping 1 or 2 drops of detergent
into the pie dish and stirring it around with the
spoon. What happens to the oil?

the spill from spreading, and special boats suck or
called sorbents, can also be used to absorb the oil.

land, and the water represents the ocean. If you

oil without losing lots of water by gently skimming

contained and skimmed. Long buoyant booms prevent
scoop the oil into containment tanks. Large sponges,

pan. This is your oil spill - the stone represents the

1.

and weather. If a spill is reached quickly, it can be

coastlines are not threatened.

2.1

2.2

2.3

Balloon Compass
Create your own balloon compass and discover the
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power of magnetic poles.

You will need:
•

Bar magnet

•

Balloon inflated with air

•

Waterproof marker pen

•

Bucket of water

•

Sticky tape

•

Compass

What to do:
1.

2.

3.
4.
5.

Using the waterproof marker pen, draw a short

What’s happening?
The bar magnet (like all other magnets) has a north
and a south pole. If you allow a bar magnet to move
freely by suspending it on a light string or by floating it
in water, the bar magnet will move to align itself with
the Earth’s magnetic field. The north pole of the magnet
will point to the Earth’s magnetic north pole and the

1

2

south pole of the magnet will point to the Earth’s
magnetic south pole.

straight line across the round, top-end of the

The Earth is a giant magnet, with north and south

inflated balloon.

poles. The magnetic poles of the Earth do not match

Hold the bar magnet against the side of the

the geographic poles of the Earth. The magnetic

balloon so the north pole (normally the red end) of

north pole is located about 1,800 kilometres from the

the magnet lines up with the line you have drawn.

geographical north pole. A compass points toward the

Use sticky tape to attach the bar magnet securely

magnetic north pole and not the geographical ‘true’

to the balloon.

north pole. Magnetic declination is the term used to

Float the balloon in the middle of the bucket of

describe the difference between the orientation of a

water and watch what happens.

compass and the geographical ‘true’ north pole.

Use the compass to check which way the balloon
is pointing. Move the balloon and try again. Which
way is the balloon pointing this time?

3

4

5

Colony Smells
Learn how honey bees use smell to recognise their
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colony and warn about dangers.

You will need:
•

Card

•

Scissors

•

Colour pens/pencils/crayons

•

Cotton wool balls

•

3 or 4 essences or oils such as mint, lemon,

What’s happening?
Honeybees have a very precise sense of smell.
Each colony has a unique odour and honeybees
can recognise other bees from their own colony by
this odour. Their sense of smell also allows them to
communicate about dangers and finding food.

orange and vanilla
•

Glue or tape

What to do:
1.

2.

1

2

make it leave. Sometimes they will sting until the bee
dies as they are very protective of their hive.

Decorate it and include as many body parts of the

Honeybees only sting when they believe they are in

bee you know, such as the pollen sacks and the

danger and when they do sting an odour is released

antennae.

which warns other bees.

Cut the bee out and glue or tape a cotton wool
Choose one essence or oil and drop a little of it
onto the cotton wool ball on your bee. Only use
one smell per bee. Make as many bees as you
like or get friends and family to make their own
bees.

4.

will smell that it doesn’t belong there and will sting it to

Draw a picture of a bee on a piece of card.

ball to its back.
3.

If an intruder bee tries to enter the hive, the guard bees

Gather your friends, family and their bees. Smell
your own bee and then go round all the bees and
see if you can find others that belong to the same
colony using your sense of smell. Keep going
until all the bees are separated into four different
colonies.

3

4

Coordination Challenges
Investigate how our bodies move as you test yourself
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against our coordination challenges.

You will need:
•

What’s happening?:

Yourself

Most people will find the first challenge quite easy. This
is because almost everyone will have done it before

What to do:
1.

2.

cerebellum remembers how to coordinate movements

hand on your tummy.

that you have done before.

Pat your head and rub your tummy at the same
time. Is it difficult?

3.

4.
5.

at some point and a part of your brain called the

Put your left hand on your head and your right

1

2

more difficult because it is a new set of coordinated

pointing your index and middle fingers forward

movements. It takes a lot of concentration on the

and sticking your thumb up, this is the hunter.

movements to get it right. However, if you practice

With your right hand make a rabbit (Peace, V

the hunter and the rabbit you will get better at this

shape) with your index and middle fingers.

challenge because your cerebellum will gradually

Hold both hands in these positions in front of your

remember the movements it requires.

body.
Now swap round your shapes so you make each with
your other hand, i.e. left hand makes the rabbit, right
hand makes the hunter. Keep swapping the hands
back and forth as fast as you can. Is this more difficult?

Discussion Ideas:
•

Which one was harder?

•

Why do you think the patting the head and
rubbing tummy experiment was easier? Have you
tried this exercise before?

•

Most people will find the hunter and the rabbit much

Now, using your left hand make a gun shape by

Can you think of any other physical activities which
you have to practice to get better at?

3

4

Investigate Melting
Discover how insulators can slow down the rate at
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which ice melts.

You will need:

•

Materials e.g. paper, foil, fabric, polystyrene

What to do:
1.

Put one ice cube in each bowl.

2.

Put a different material around each bowl. Don’t

3.

4.

10
15

Syringe (to measure melt water)

20

•

25

Timer

30

•

35

Ice cubes

40

•

55

45

4 small cups or bowls

50

•

0

5

What’s happening?
Water changes from a solid to a liquid when its
particles gain energy. Heat is a form of energy and
causes ice to melt. Heat always travels from hotter to
colder areas, so if an ice cube is left in a warm room,
the heat moves from the air to the ice cube.

1

2

The movement of heat can be slowed down by using
insulating materials that are hard for heat to move
through. Polystyrene is a good insulator – an ice cube

put anything around the fourth bowl.

wrapped in it will melt more slowly in a warm room

Put them all in the same place. Leave for 15

than one left exposed to the air. In this experiment

minutes. (Why should you put them all in the same

the ice cubes must be put in the same place so no

place?).

other factors affect the speed at which they melt and

Use the syringe to measure how much ice has

we can get a true test of which materials are the best

melted. Which ice cube lasted the longest?

insulators.

Discussion ideas:
What difference do you think each material made?

3
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Lollipop Player
Use lollipop sticks to make your own musical
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instrument and discover how vibrations create sound.

You will need:
•

2 lollipop/craft sticks (flat)

•

1 large rubber band

•

2 small rubber bands

•

1 drinking straw

•

Scissors

What to do:
1.

Cut two small pieces off the straw, making each
slightly longer than the width of the lollipop stick.

2.
3.

What’s happening?
Sounds are produced when objects vibrate. When you
blow between the lollipop sticks it causes the rubber
band to vibrate and this produces a sound. Lots of
vibrations happening every second produce high
sounds and fewer vibrations happening every second
produce lower sounds. Blowing harder makes the

1

2

rubber band vibrate more and so produces a louder
noise.

Take one of the lollipop sticks and stretch the large

Shorter objects vibrate faster than longer ones and

rubber band over it lengthways.

so produce a higher sound. Moving the straw along

Slip one piece of the straw cut-offs underneath

the stick changes the length of rubber band that is

the rubber band, around 2cm from the end of the

vibrating and therefore changes the sound that is

stick. Place the other piece over the rubber band in

made.

the same position at the other end of the stick.
4.

Place the other lollipop stick on top of the first so
that the straws are sandwiched between. Secure
the sticks together at each end using the small
rubber bands, but not too tight.

5.

To play, hold your Lollipop Player at each end and
blow between the lolly sticks, the same way you

3

4

5

would a harmonica.

Discussion ideas:
Try moving the piece of straw up and down the lollipop.
Does it make a difference to the sound you produce?
Blow harder. What does this do to the noise?

supported by

Make a Muscle
Discover the wonder of muscles as you take a closer
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look at how your arms move.

•

2

1

You will need:

4cm

2 pieces of stiff card or cardboard cut to 15cm by

6.5cm

5cm
•

2 lollipop/craft sticks

•

2 rubber bands – diameter approx. 8cm

•

Hole punch

•

Drawing pin

•

Scissors

•

Glue stick

4cm
1cm

What to do:
1.

2.

Glue each lollipop stick to the centre of each piece

6.

Move the arm by pulling on the rubber bands.

of card.

Pulling on one rubber band makes the arm

Use the diagram to measure and mark where the

bend, while pulling on the other makes the arm

four holes are to be made and use the hole punch
to make them in these positions. Use the scissors
to cut a triangular notch as shown in the diagram

3
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5

6

straighten.
7.

Decorate your arm by drawing or labelling on
bones, muscles and tendons.

on card B.
3.

Place the bottom of lollipop stick B over the bottom
of lollipop stick A. Push a drawing pin through
both overlapping lollipop sticks to attach them.
(Try using plasticine or blu-tac behind the lollipop
sticks as this makes it easier and safer).

4.

Cut both the rubber bands once. Thread each
band through one of the holes on card A and tie
each in a knot at the back so they can’t move out
of the holes.

5.

Have the lollipop sticks at approximately 100°
angle to one another. Thread the rubber band
from hole 1 through hole 4 and tie off in a knot at
the correct length to keep the arm at this position.
Run this rubber band through the notch in card B.
Put the other elastic band through hole 3 and tie
off at the correct length.

What’s happening?
The human body has over 650 muscles that enable us
to move. This activity examines how the muscle system
in our upper arms causes the arm to move.
The elastic bands are acting a little bit like our muscles

2

and the lollipop sticks like our bones. When we want to
move our arm, our brain sends a signal to the muscle
making it contract so it gets shorter and fatter. Muscles
are attached to the bones with tendons and when
the muscle contracts, it pulls on the bone causing it to

1
3

4

move. To move the arm back again, another muscle
must contract to make a movement in the opposite
direction.
supported by

Make your own electromagnet
Explore magnetic fields by making your own temporary
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magnet.

+

You will need:
•

A fresh C battery

•

Approximately 36cm of insulated copper wire with

-

around 2cm stripped at each end
•

Large iron nail

•

Small paperclips or staples

•

Masking tape or rubber band

1

2.

3.

What’s happening?
There are two types of magnets – permanent ones,

What to do:
1.

2

which are always magnetic and temporary ones,

Tightly wrap the copper wire around the nail.

which can be switched on and off. An electromagnet is

Leave the two stripped ends plus around 5cm at

an example of a temporary magnet. When an electric

each end unwrapped.

current flows through a wire, it creates a magnetic field

Tape one end of the wire to each end of the

around it. When the current stops, the magnet field

battery (or use an elastic band to hold them both

disappears. The magnetic field can be increased by

in place).

coiling the wire round upon itself.

Scatter the paperclips on a table and try to pick
them up by holding the nail close to them.

Ferromagnetic metals (e.g. iron, nickel and cobalt) are

Does it work?

attracted to magnets and become magnetic when
placed in a magnetic field. If the core of coiled wire (i.e.

Safety: The battery and nail will start to get warm. After
5 minutes, disconnect the wires from the battery. Allow
them to cool before you try again.

the nail) is made of a ferromagnetic metal it becomes

3

magnetic when the current is switch on, creating a
larger magnetic field than one without a ferromagnetic
metal core.

Extension Ideas:
•

Wrap more wire around the nail

•

Use a bigger nail

•

Use a nail made from a different material

•

Does it affect how many paperclips you can lift?

Make Your Own Lung
Make a model lung to discover how these amazing
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organs work.

What’s happening?

You will need:

You have created a model that demonstrates how our

•

Empty 500ml drink bottle

lungs work. When you pull on the stretched balloon,

•

Drinking straw

the other balloon should inflate and when you let go

•

2 Balloons

it should deflate. In our body our lungs operate in a

•

Scissors

similar way.

•

Tape

•

Plasticine or Blu-tac

When you take a breath in your diaphragm pulls down,

•

Pencil

causing your chest cavity to become enlarged. This

What to do:
1.

1

2

body has a higher pressure so this rushes into your
mouth and down to inflate your lungs to equalise the

Make a blob of plasticine big enough to cover

pressure. When your diaphragm moves back up, this

the top of the bottle and keep it airtight. Push the

forces the chest cavity to get smaller, pushing the air

pencil through the plasticine to create a hole.

back out again.

Mould your plasticine onto the bottle top.
3.

Securely tape one of the balloons over one end

In the model the bottle is your chest cavity, the stretched

of the straw so it is airtight. Feed the straw up

balloon is your diaphragm, the straw your mouth and

through the bottom of the bottle and the hole in

the other balloon your lungs.

the plasticine until the balloon is inside the bottle.
Once in place, squeeze the plasticine to secure the
straw so it is airtight.
4.

the volume of space has increased, but the amount
of gas in there remains the same. The air outside your

Remove the label and lid from the bottle and then
carefully cut off the bottom quarter.

2.

causes the air pressure in your chest to drop because

3

4

5

Cut off the tube section of the other balloon and
discard it. Stretch what’s left over the bottom of
the bottle and tape it in place, sealing the edge,
ensuring the balloon can’t slip and is airtight.

5.

To operate: Pull down on the stretched balloon.

Discussion ideas:
What happens to the balloon inside the bottle? Let go of
the balloon or push it back in and watch it again.
Extension: Try taping two straws together, making two
holes in the plasticine and using two balloons inside your
model to show how the air flows in and out of two lungs.

supported by

Mission “Delicate Landing”
Find out how clever design can prevent damage
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occurring when objects collide.

What’s happening?

You will need:

When any two objects collide, a force is exerted

•

A raw egg or moulding clay

on them both – if the amount of force is too great

•

Paper

then damage can occur. We can reduce the force

•

Pens

exerted on colliding objects by decreasing the rate of

•

An assortment of craft materials (e.g. cardboard,

deceleration or, in other words, by increasing how long

straws, tissue, newspaper, balloons, plastic bags,

it takes an object to slow down and come to rest during

cotton, etc.)
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a collision. By designing systems which do this we
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•

Glue

•

Sellotape

design car bonnets to crumple so the force on your

•

A ladder or a high place to drop the egg from

body is reduced if you are involved in a car crash.

can prevent damage, for example car manufacturers

What to do:

Landing a rover on another planet without an on-board
pilot is not an easy task. Being so far from Earth,

The challenge: Using the assortment of craft materials,

there is no room for error as all the equipment must

design a package to protect or a method of landing a

land safely and be undamaged to allow the rover to

raw egg or moulding clay safely on the ground without

complete its mission.

it cracking, when dropped from a height of 2 meters in
the air.
1.

When landing rovers on Mars, the rover’s speed of

In small groups discuss what designs and

descent through the atmosphere is initially reduced

structures would be the best for protecting or

by fixed thrust rocket motors. In previous missions, to

landing the egg safely. Think about what materials
would be most appropriate to use.
2.

Draw out your design.

3.

Build your design.

4.

Once your design is complete, test it by having an

3

protect the rover from the impact with the rocky surface
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of the planet, scientists have deployed airbags made
from a tough material called ‘Vectran’ seconds before
impact. More recently for the Curiosity rover, scientists
tried a new innovative technique involving a sky crane

adult drop it from a height of 2 metres.

which lowered the rover onto the surface of Mars. The

Discussion ideas:
•

Which design worked best and why? Which
materials worked best and why?

•

Why did your egg or moulding clay either survive

rover used a parachute firstly slow down and then

2m

once closer to the surface, rocket powered deceleration
was used before the Curiosity was lowered safely to
the ground.

or break/deform?
The following link provides a step by step visual of how
the Mars Curiosity landed on Mars:
www.space.com/16503-photos-mars-sciencelaboratory-curiosity-landing-guide.html

Moon Phase Map
Watch how the moon appears to change shape in its
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different phases.

You will need:
•

Piece of A4 card

•

Black felt tip pen

•

Ruler

•

Other coloured felt tip pens

What to do:
1.

Using the black felt tip pen and ruler, mark out
42 boxes on the card - 7 boxes across the long
edge and 6 boxes down the short edge. Each box

What’s happening?
1

The orbit of the Moon around the Earth makes it seem

2

as if the Moon is changing shape in the sky. From Earth
the Moon appears to change from a thin crescent to a

should be around 3cm square
2.

full disc.

In the top row of seven boxes, write a day of the
week at the top of each column, from Monday to
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reflected off its surface. The part of the Moon facing the
Sun is illuminated and the part facing away from the
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In the evening, look up at the moon. Starting at the

Mon
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We can see the Moon because light from the Sun is

Sunday.
top of the chart, draw the shape you see inside the

Sun is in darkness so, like the Earth, half of the Moon is

box for that day.

always illuminated.

Repeat this every night for a month, working
through each box. By the end of the month you

The phases of the Moon depend on its position in

should be able to see a pattern.

relation to the Earth. When we see a full Moon, it is
positioned so that the part facing the Sun is also facing
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a crescent when the section facing the Sun is only
partially facing us.
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the Sun is facing away from us. We see the Moon as
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us. We can’t see the Moon when the half that is facing
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Sorting Plastics for Recycling
Investigate how different types of plastic have different
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densities.

What’s happening?

You will need:

On the bottom of each container there should be a

•

Empty plastic milk bottle

recycling symbol with a code inside it - this identifies

•

Empty yoghurt pot

which kind of plastic it’s made from. Each type of plastic

•

Empty washing up liquid bottle

must be recycled separately because recycling different

•

Scissors

plastics together would produce an unusable product.

•

Large bowl of water

•

Tablespoon

Each plastic has different properties including different

•

Salt

densities. Density is the measure of how heavy

What to do:
1.

1

2-3

than water so they float. The other plastics are denser
and so they sink.

Place all the strips in the bowl of water, making
sure they are fully immersed.

3.

Adding salt to the water increases the liquid’s density.

One set of strips will float to the surface

This increase causes the yoghurt pot to float. However,

immediately, remove these strips and set them

the washing up liquid bottle’s density is still greater, so

aside.
4.

it stays at the bottom of the bowl. Separation by density

Add a large tablespoon of salt to the water and

is used at recycling plants to sort plastics in preparation

stir it gently until it dissolves.
5.

for recycling.

Another set of strips will float to the surface.
Remove these and set them aside also. There
should be one set of strips still sitting at the bottom

which have a higher density than their own. In this
experiment, the milk bottle strips have a lower density

Carefully cut out three strips from each container.
Each strip should be about 1cm by 4cm.

2.

something is for its size. Objects will float on liquids

4
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of the bowl.
6.

Congratulations! You have now identified and
sorted three different types of plastics. Repeat with
other plastics you find.

supported by

Starry, Starry Night
Investigate why some stars appear brighter than
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others.

Discussion ideas:

You will need:
•

Clear night sky

•

A4 card

•

Coloured cellophane/Clingfilm

•

Scissors

•

Sticky tape

What to do:
1.

Hold the A4 card portrait, draw and cut out four
windows, approximately 11cm wide, 3cm deep

2.
3.
4.

•

Which brightness of stars did you see the most
and least of?

•

Why do you think some stars are so much brighter
than others?

•

Are there conditions in which you may be able to
see more faint stars?
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2-4

What’s happening?
Stars are giant balls of gas in which nuclear fusion
reactions are occurring. They give off lots of heat and

with at least 2cm between each.

light and some stars are visible from here on Earth.

Securely attach one piece of cellophane which

How bright a star appears depends on how much light

covers all four windows.

from it is reaching us. This will depend upon how much

Use another piece of cellophane to cover the

light the star is producing, how far away it is and by

bottom three windows and securely attach.

how much light is absorbed by any material which sits

Repeat step 3 for the bottom two windows and

between the star and the Earth.

then again for only the bottom window so that

5.

each window is covered by a different number of

In the star viewer, each window contains a different

cellophane layers.

amount of cellophane. The cellophane absorbs

Hold your star detector up to the night sky and

light and the thicker the cellophane the more light it

look through. Some stars you will be able to see
through all four windows, others only in the first,

5-6

absorbs. Only the brightest stars will emit enough light
to be viewed through the thickest cellophane window.

others in the first and second and others in the first
6.

three.

The brightness and colour of light given off by a star

When looking at different stars take a note of

depends on the size and age of the star. The larger

whether they could be seen only in window one

the star is, the more energy it has for burning and the

(with only one layer of cellophane), in the first two

brighter it will appear.

windows, in the first three windows or whether

Stars also give off light in all directions. If we are further

they could be seen in all four windows.

away from a star, less of its light will reach us on the
Earth and so we will be less likely to be able to see it.

Super Sparker
Discover how to create electric sparks by investigating
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static electricity.

Try it again in the dark. Can you see what happens?

What you need:
•

2 disposable cups

•

Tin foil

•

Scissors

•

Sellotape

•

Balloon (a long balloon is easiest)

•

Piece of woollen material (e.g. a glove, scarf or old

Instead of using your own finger, hold hands with a
friend and get them to touch the strip while you hold
the cup. Did you feel anything? How many people does
it work with?

What’s happening?

jumper)

What to do:
1.

Cut a rectangular piece of tin foil large enough to

This piece of equipment is called a Leyden jar; it was
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wrap around one of the cups. Wrap it around the

(electrons) are transferred from the wool to the surface

uncovered.

of the balloon. When there is a build-up of charge on

Cut another thin rectangle of tin foil approximately

an object and it comes into contact with a less charged

2cm by 15cm and place it along the seam of the

object, electrons will move towards this second

wrapped tin foil so that at least half of the strip
sticks above the cup then secure it with some
tape.
3.

Place this covered cup inside the other cup

4.

Wrap the second cup with tin foil, ensuring this
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object to even out their distribution. In this case, the
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extra electrons on the balloon transfer to the tin foil,
spreading evenly across it. Repeatedly touching the tin
foil will charge it up with electrons.

doesn’t touch the tin foil on the inside or the strip

When you hold the outer layer of tin foil and bring your

sticking out the top.
5.

finger towards the charged strip, your body completes

Rub the balloon a few times with the piece of wool

a circuit and you get a small static shock. In the dark

(rubbing only in one direction works best).
6.

Touch the balloon to the strip of tinfoil. Listen
carefully. Can you hear anything? Repeat steps 5
and 6 at least 5 times being careful not to touch
the strip with anything but the balloon.

7.

Pick up the cup with one hand, holding the tinfoil
on the outside. With the other hand, carefully
touch the end of the tinfoil strip with a finger…
what happens?

electricity that preceded the modern day capacitor.
When the balloon is rubbed with wool, electric charges

outside, leaving 2cm around the top of the cup
2.

invented in 1745 and is a device used for storing
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you can sometimes see the movement of charge
between your finger and the tin foil as a small blue
spark.

Program a person
Use your programming skills to direct a friend around
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an obstacle course in the quickest time possible.

You will need:

Discussion ideas

•

Paper

•

Pens or pencils

•

Was it easy?

•

A blindfold (optional)

•

What mistakes did you make at the start?

•

Objects for the obstacle course - for example

•

What tips would you give if you’re teaching

cushions, toys, books, chairs, cups and so on

another team this activity?

What to do:
1.

Make sure it has a beginning and an end. One
person in each pair acts as the robot, the other as
2.

What’s happening?

Set up a simple obstacle course in an open space.

Robots receive their instructions in the form of
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programs. A program is a series of commands. It
is important to be as efficient as possible with the

the programmer.

commands to get the robot from one end of the course

You can increase the difficulty of the challenge by

to the other in the quickest possible time.

blindfolding the ‘robot’ so that he/she cannot see
3.

the objects.

Once all teams have completed the course, you can

Get the ‘robot’ to stand at the start line. The

make it more complicated by challenging the robot

‘programmer’ then has to get the ‘robot’ to the

to move an object from one place to the other – for

end of the obstacle course by giving instructions.

example fetching a ball and then dropping it into a

The ‘robot’ can only move according to these

cup.

instructions! If the ‘robot’ bumps into any objects
they must start again.
After you have successfully programmed your
‘robot’ through the course, you can swap roles
and try again – were you any quicker?
Pairs compete against one another to get their
‘robot’ through the course as quickly as possible.
4.

Ask the ‘controller’ to then write down the
‘program’ they have just done, and then ask
another pair to follow this program. This provides
an indicator of how accurate the program is!

Tips
Give instructions in numbers of steps, and in degrees
when they want your ‘robot’ to turn around obstacles.
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