Activity Ideas:
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●
●
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●
●
●
●
●

1 The Sun: Corona Painting
2 Mercury: Sand Meteorites
3 Venus: Layers of liquids
4 Earth: Play-Doh Phases of the Moon
5 Mars: Aliens brushing their teeth
6 Jupiter: Holographic diffraction grating lenses
7 Saturn: Balloon Rockets
8 Uranus: Marshmallow constellations
9 Neptune: Pixelation
10 Pluto: Expanding Universe Balloon

1: The Sun

Facts
Diameter: 1.5 million km
1. The sun is known as a main sequence star made of
hydrogen and helium.
2. 1,000,000 Earths could fit inside it.
3. The sun is half way through its life, it has another 5
billion years to go!
4. The sun has a powerful magnetic field

Paint the Corona of the Sun!

1: The Sun
Teacher’s Guide
Like all the planets in the Solar System, and even some of their moons, the Sun has
layers. The layer that we take pictures of is called the Photosphere. That’s the one that
looks all grainy and bubbly. The next layer out is the Chromosphere which is where a lot
of explosions and solar activity takes place.
The last, outermost layer is the Corona. The Corona can only be seen visually when there
is a solar eclipse. It kind of looks like a halo around the Sun. Despite being the outermost
layer of the Sun, it is millions of degrees Kelvin, and it stretches so far out that some of
the corona can reach as far as Earth’s orbit! That’s hundreds of millions of kilometers
away!
Activity
Each student should receive:
● 1 piece of black paper
● A small dab of red paint (shake well before use)
● A small dab of gold paint (shake well before use)
● A circle template (card paper)
First, have the students write their names on the back of the black paper!
Then, they should place their “Sun” template (the circle) on their black paper. Students
should use their fingers to spread both colours of paint out from the edges of the circle
template onto the black paper.

2: Mercury

Facts
Diameter: 4, 879km
Moons: None
Rings: None
1. We knew very little about Mercury until NASA sent
‘Messenger’ spacecraft to orbit the planet in 2008.

2. Mercury is hot but not too hot to have ice on its
surface. Ice can be found in craters that are always in
shadow.
3. Mercury has a very thin atmosphere called an
exosphere, similar to the earth's moon.
See how meteorites affect the surface of Mercury!

2: Mercury
Teacher’s Guide
Impact craters are very important for Astronomers to learn about objects in space. You
probably know that there are hundreds of thousands of craters on the Moon, but did you
know that the closest planet to the Sun, Mercury, looks almost exactly like the Moon?
Mercury has different layers of rock and soil, so when a meteorite hits it, all of these layers
go flying everywhere! So you can see different colors from the different layers in the
impact craters.
Activity
Your container should be reasonably filled with sand (at least 5cm thick). Then add a layer
of flour (about 2.5cm thick). The last layer is a coating of cocoa powder (just enough to
cover the flour).
Have one of the students (or an adult) drop a marble, rock, ball-bearing, etc into the
prepared layers of sand, flour, and cocoa powder.

You should be left with an impact crater that reveals the different layers.
The spattering of flour that ends up pretty far from the initial impact is called the e
 jecta
blanket. It’s basically all the mini craters that were formed as a result of the big impact.

3: Venus

Facts
Diameter: 12,104km
Moons: None
Rings: None
1. Venus was once called a twin or sister to planet Earth as they
are similar in size and relatively close to one another.
2. Venus is inhospitable to life, however, it is a hothouse with
temperatures of 470 degrees Celsius. Soviet probes sent
there survived for only 2 hours.
3. Venus is the third brightest light source seen from our sky
after the Sun and Moon.

4. One day on Venus is longer than a whole year on earth as it
rotates so slowly.

Show the atmospheric layers of Venus!

3: Venus
Teacher’s Guide
Gravity: A force which pulls two objects together.
The more massive an object is, the stronger its gravitational force.
Mass doesn’t necessarily mean bigger. A big part of this is density. The more tightly
packed molecules are, the more dense it is. For example, a paperclip would sink in water
because steel (what paperclips are usually made of) is more dense than water.
Activity
Each group should receive:
● Labelled ink bottle of Treacle
● Labelled ink bottle of Dishsoap
● Labelled ink bottle of Water
● Labelled ink bottle of Vegetable Oil
● Labelled ink bottle of Rubbing Alcohol

● One plastic bottle of all 5 substances combined with cap taped on!
Have the students try to arrange the labelled ink bottles with liquids from most to least
dense.
The correct answer to this is
1. Treacle MOST
2. Dishsoap
3. Water
4. Vegetable Oil
5. Surgical spirit L EAST
It’s okay if they don’t get it right. It’s a tough activity! And they will be able to see their
answer in the next part!
After everyone is decided on their order, bring out the plastic bottle with all 5 liquids in it.
If time, shake once gently so that the liquids combine a little and then leave steady on a
flat surface until the layers separate again.

Part 2
A lot of things in the universe are like the concoction that we’ve just made. All of the inner
planets (Mercury, Venus, Earth, and Mars) have layers where the heavier elements sink to
the core of the planet and the lighter elements rise to the surface. So you have all the
gases that make up the atmosphere at the top and all of the heavy metals in the Earth’s
core at the bottom, and everything in between!
Venus in particular has a very thick atmosphere and almost 100 times the atmospheric
pressure that the Earth has. That means you would feel a lot heavier on Venus than you
do here on Earth. But even though the atmosphere there is so thick, it still has different
layers like in our bottles where the lighter elements like hydrogen and helium rise to the
top and the heavier elements in the atmosphere sink to the bottom, closer to the surface
of the planet.

4: Earth (& the Moon)

Facts Earth
Diameter: 12,742km
Moons: 1
Rings: None

Facts Moon
Diameter: 3
 ,474 km
Moons!: 0
Rings: None

1. Earth is the only planet with liquid water on the
surface.
2. The name Earth is at least 1,000 years old, it comes
from a Germanic word, which simply means “the
ground.”

3. Our atmosphere acts as a protective shield by
breaking up incoming meteorites before they can
strike the surface.
4. 24 humans have visited the moon.
Use your PlayDoh to recreate the phases of the Moon! (If you abandon your healthy
eating policy for the sake of learning, you can use Oreo biscuits and eat away shadows of
the moon!)

4: Earth (& the Moon)
Teacher’s Guide
Demonstration
The most important part of this lesson is to understand why we have phases of the Moon.
To demonstrate this ask for three volunteers. *Will work best with the lights off*
Volunteer 1: The Sun
Job: Hold a flashlight in place
Volunteer 2: The Earth
Job: Stand in front of the “Sun” and describe what they see

Volunteer 3: The Moon *Should be the tallest child for the demonstration to work best*
Job: Walk around the “Earth” (always facing Earth!) stopping at different points (between
Sun and Earth, on the far side of Earth, and to both sides of Earth)
As the “Moon” walks around the “Earth”, ask what does “Earth” see? Is “Moon’s” face in
darkness, or is some of it lit up?
Explain that when we see the Moon, we are actually seeing reflected Sunlight! So the
phases of the Moon are due to its different positions respective to the Sun and Earth.
The amount of Sunlight an object in space reflects back is called “albedo” and can change
depending on what the object is made of. The albedo of the Moon is about . 12, meaning it
reflects back about 12% of the light that hits it!
Activity
Each group should receive:
● A fair amount of Play-Doh
● A sheet of paper with the Moon phases (as below)
● A small paper cup (to help cut out the crescent shapes)
● A piece of paper to work on
Their task:
Use the materials to recreate each phase of the Moon out of Play-Doh on the sheet of
paper. (They should be cutting out the shape of the light part of the Moon, not the dark
part). Have an adult check that the phases are correct.

5: Mars

Facts
Diameter: 6,779km
Moons: None
Rings: In 20-40 million years time, yes
1. There is evidence that Mars once had water, so
astronomers say that there was once a greater
atmosphere on Mars than there is now. The sun’s
energy has probably pushed the lighter molecules out
of the atmosphere.
2. If man landed on Mars, they could leap three times
higher than they can on Earth.
3. Pieces of meteorites from Mars have landed on earth
from past explosions.

Help the aliens brush their teeth!

5: Mars
Teacher’s Guide
Computer Programming is becoming a very important skill to have in the sciences. Just
think- all of the missions that go into outer space need to be programmed to do the right
thing at the right time. But just how difficult is programming?
Programming is just like telling an alien how to brush their teeth. You need to tell the
computer every little detail, or it’ll mess up!
Activity
Each student should receive:
● A set of cards (as below)
All of the cards have a small piece of instructions for an alien to brush their teeth.
Keep in mind: Would they know what a toothbrush is? Would they know where to find
toothpaste?
Put the cards in the right order so the alien can brush his teeth! (Correct order right to left
below.)

● Find toothbrush.
○ Definition toothbrush: A
stick with bristles on the
end.
○ Can usually be found on
counter.
● Pick up the toothbrush.
○ Use hand to grab
toothbrush on the end that
doesn’t have bristles

● Find toothpaste.
○ Definition toothpaste: A
gel-like substance in a tube.
○ Can usually be found in a
drawer.
○ If in drawer- pull to open.
● Open toothpaste.
○ If lid- flip lid upwards.
○ If cap- unscrew.

● Squeeze toothpaste out of tube.
○ Amount- pea-sized.
● Swipe squeezed toothpaste onto
toothbrush.
○ Place on toothbrush
bristles.
● Put toothpaste tube back.
○ Back to initial placement.

● Turn on water.
○ Definition water: A clear
liquid common on Earth.
○ Pull handle next to sink.
○ Definition sink: a bowl-like
structure.
● Run toothbrush under water.
○ Bristle side only.
○ Time- about 2 seconds.
● Turn water off.
○ Push handle to initial
position.

● Put toothbrush bristles into mouth.
○ Against teeth.
● Move toothbrush up and down
against all teeth.
● Take toothbrush out of mouth.
● Spit excess toothpaste into sink.

● Turn water on.
○ Pull handle next to sink.
● Run toothbrush bristles under
water.
● Turn water off.
○ Push handle to initial
position.
● Put toothbrush back.
○ Back to initial placement.

6: Jupiter

Facts
Diameter: 139,820km
Moons: 79
Rings: Yes
1. Jupiter is the biggest planet in our solar system, 318 times
larger the mass of earth!
2. Like Saturn, Jupiter spins rapidly on its axis, a day would be 10
hours long and because of this it bulges at the equator and
flattens at the poles, so isn't perfectly spherical.
3. It is famous for its Giant Red Spot, which is an anticyclonic
storm which appears to be shrinking.

Look at the colours of different light sources!

6: Jupiter
Teacher’s Guide
In our solar system, we have planets and a single star, but there is
another type of object. Brown dwarves are the name given to
objects in space that are too big to be planets, but too small to be
stars.
If Jupiter were only 13x bigger, it would be a brown dwarf. Even
though it isn’t quite big enough, Jupiter i s big enough to have its own source of light!
Did you know- The speed of light was first measured using Jupiter’s four biggest moons.
Activity
A few different types of lights should be set up (fluorescent, LED, incandescent, etc…) if
they are available.
Each student should receive:
● A holographic diffraction grating lens
Allow the students to look through their lenses INDIRECTLY at the light sources. They are
also welcome to look at incoming sunlight, but you MUST warn them to never look
directly at the Sun. It w
 ill damage your eyes.
The students should be able to observe a few different things while looking through their
lenses. When looking at sunlight, they should see a full rainbow spectrum. When looking
at the other light sources, they should only see a few bright lines of color.
Part 2
White light is actually made up of all the colours of the rainbow! So the light we see from
the Sun should give us a mostly full spectrum.
When we look at other stars, what do we see then?
Well, we see their chemical fingerprint. Each of the colored lines that you see when you
look through your lens represents a different chemical. So when we see specific lines, we
are able to determine what a star is made of!

7: Saturn

Facts
Diameter: 116,460km
Moons: 62
Rings: Yes
1. The rings around the planet are a huge field of rock and ice
debris. This debris could have been made by a moon being
broken apart by Saturn’s strong gravity.
2. The planet is less dense than water, so if you could put Saturn
on water, it would float
3. It spins rapidly and doesn’t have a solid surface, thus it
squashes to a spheroid shape as the equator is pushed
outwards.
4. A day on Saturn would last on average for just over 10.5
hours.
5. According to NASA, there could be life on one of Saturn's
moons, Enceladus. There is evidence of ice geysers and
where there is water, there is life!

Send your rocket off into space using balloon power!

7: Saturn
Teacher’s Guide
One of the most important things needed to send a rocket into space is fuel. There are
two types of rocket fuel- liquid state and solid state.
Liquid fuel is a lot like the petrol that you put into a car. It goes into a combustion
chamber and you can control how much you use.
Solid state fuel is completely different. It is a big solid mass of fuel that you light. After
you light it, there’s no turning it off. This type of rocket fuel is cheaper and safer, but liquid
fuel is more efficient.
Activity
Each student should receive:
● One piece of white paper
● Markers
● A straw
● A balloon
● Two pieces of tape
● A pair of scissors
A line of string should be strung across one of the rooms as a “navigation system” for the
rocket balloons.

Each student should first design and colour their own rocket and then cut it out.

Then blow up the balloons. Have the students work in pairs so that one can hold the
balloon closed while the other tapes. Tape the straw to the balloon.
Wedge the second piece of tape under the straw (sticky side facing up) and attach the
rocket drawing.

One at a time, have the students bring their rockets up. Feed the string through the straw,
hold the line taut, and let the balloon go!

8: Uranus

Facts
Diameter: 50,724km
Moons: 27
Rings: 13 identified so far
1. Third largest planet in size, fourth largest in mass
2. It is the coldest planet in the solar system.
3. The rotation for most planets as they orbit the sun is on an
axis, however Uranus is very different it orbits on its side and
rolls like a ball around the sun.
4. So a day at the north pole on Uranus is 84 Earth years!
5. When Voyager 2 flew by the planet in the 1980s, scientists
saw a mostly featureless blue ball with not much activity
going on. However s torms have been seen through
telescopic observations.

Create your own edible constellations!

8: Uranus
Teacher’s Guide
Try to pronounce this planet like astronomers do- put the
emphasis on the first syllable “ur” followed by “unus”. You
don’t want a room full of giggly students.
People have been making shapes in the sky using stars for
centuries! Most of the constellations we know today stem
from Greek origin. Astronomy is a big mixture of many cultures though- for example,
many of the star names we have are Arabic.
Have you ever noticed that some stars look different colours? Like red or blue? Well they
are! Stars come in so many colours and a lot of that has to do with how hot they are. The
blue and white ones are really, really hot while the orange and red ones are cooler.
Activity
Each table should receive:
● A cup of pink marshmallows
● A cup of yellow marshmallows
● A cup of green marshmallows
● A cup of orange marshmallows
● A cup of toothpicks
● A constellation template
The students should be instructed to use the toothpicks to connect the marshmallows in
the shape of the constellation.
The red paint dots on the template are signifying to use a pink marshmallow.
The green paint dots on the template are signifying to use a green marshmallow.
The gold paint dots on the template are signifying to use a yellow marshmallow.
The orange paint dots on the template are signifying to use an orange marshmallow.
Note, some of the toothpicks will need to be broken in half!

After the constellations are checked for accuracy, the students may eat their creations!

9: Neptune

Facts
Diameter: 49,244km
Moons: 13 (+1 to be confirmed). Triton is its largest and is spiralling
towards the planet in the opposite direction to the other moons.
Rings: Yes (hard to see, but made up of dust)
1. Neptune is the most distant planet from the sun in our solar
system and as a result, is cold.
2. Discovered in 1847 and finally visited (fly by) by Voyager 2
spacecraft in 1989. There are no plans for any other visits.
3. The strongest ever wind speed measured on the earth was a
whopping 253mph in Australia. It is estimated that winds 4x
stronger can occur at high altitudes on Neptune.
4. Gravity is equal to that of the earth, however we wouldn’t be
able to stand on the surface without sinking down.

Pixelate your own image!

9: Neptune
Teacher’s Guide
Pixels are the little dots or squares that make up a digital image. Each of those pixels is
just one color, so the more pixels there are, the better image you are going to have.
When astronomers take pictures of objects that are far away, the images are very
pixelated. They end up with fuzzy white dots. The beautiful pictures that we have of all
the planets now come from space crafts that flew by and took high-resolution
photography.

Activity
Each student should receive:
● A gridded sheet of paper
● Three different coloured pencils
The three simple images below (or use images of your own or the students initial/s)
should be printed beforehand and taped to the windows or placed on a lightbox.
Get the students to tape their grid sheet on top of an image.
Colour 1: Shade all the boxes that are completely filled.
Colour 2: Shade all the boxes that are half-way or more.
Colour 3: Shade all the boxes that are less than half-way filled.
Can you still tell what the pictures are supposed to be after they are pixelated?

10: Pluto

Facts
Diameter: 2,372 km
Moons: 5
Rings: 0
1. In 2006 Pluto was reclassified as a dwarf planet.
2. One third of Pluto is water in the form of ice and the
rest is rock.
3. Pluto’s surface is covered with ice, and has several
mountain ranges, light and dark regions, and a
scattering of craters.
4. At times it is closer to the sun than neptune, so has an
irregular orbit.

See how the universe is expanding!

10: Pluto
Teacher’s Guide
Activity
You will need a balloon and a marker.
The universe is expanding right now, and it has been since the Big Bang. Everything is
accelerating away from everything else.
It’s kind of hard to picture everything accelerating away from everything else, so let’s
make it easier to understand.
Draw around 10 dots (close together) on the balloon BEFORE it is blown up.
Blow the balloon up and observe what happens to the dots as more air goes in.
All of the dots get farther away from each other which represents all of the galaxies and
clusters of galaxies moving away from one another. The reason astronomers know this to
be true is because everywhere they look, there is something called r ed shift. Red shift is
when the light you see from something moving away from you looks more red.
Alternatively, when light is moving towards you, it has a blue shift a nd looks more blue
than it should.

Materials list:
● Red paint
● Gold paint
● Black sugar paper
● Circle templates (yellow card paper)
● Sand
● Flour
● Cocoa powder
● Marbles/Rocks
● Treacle
● Dish soap
● Water
● Vegetable oil
● Rubbing alcohol
● Large plastic bottle (no label)
● 5 Ink containers
● Play-Doh
● Small paper cups
● Holographic diffraction grating lenses
● Balloons
● Straws
● Paper
● Markers
● String
● Tape (masking is fine)
● 4 colored marshmallows (orange, pink, yellow, green)
● Toothpicks

Student friendly website:
https://solarsystem.nasa.gov/planets/overview/

NB:  Many thanks go to our visiting intern Danielle Mortensen, an astrophysics
undergraduate from Washington DC, who researched these activities as part of an
education project at Marsh’s in July 2019.

