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Royal Astronomical Society
Challenge Pack
This year, we are launching an out of this world partnership with
the Royal Astronomical Society at Supanova 2019!
This challenge pack is made up of a compulsory element plus
five space themes, each including a variety of challenges for all
age groups to encourage girls to learn more about space and
some of the incredible women who have become experts in
their field.
Girls must complete the compulsory element and at least five
challenges to complete the challenge and achieve their badge.
If your unit has any great ideas that fit into any of the areas,
please feel free to use them.
We’d love to see how you get on with your challenges, so make
sure to tag us on social media!
Facebook
Twitter		
Instagram

@GirlguidingAnglia
@gguidinganglia
@girlguiding_anglia

#AmazingAnglia
#TogetherWeInspire
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Thank you to the Royal Astronomical Society for their support and guidance in
creating this challenge pack. With a special mention to Anna Johns, Norfolk
Rainbow Leader, for her research into the challenge activities.

Royal Astronomical Society Challenge
Compulsory Element
In addition to choosing some of the amazing activities in the challenge pack, all
girls must also complete a piece of research around an influential female linked to
astronomy and space. This could be one of the women mentioned in the challenge
pack or you could choose someone different.
You can work on your own, in groups or as a unit to complete this.
The girls could share their research in numerous ways including:
•
•
•
•
•
•

Write a blog highlighting your chosen person’s life and achievements
Create a piece of drama/play about them
Write a news article about one of their achievements
Create a vlog about them
Work as a team and create some artwork or a display
Do a presentation for your unit
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The Sun and the Stars
Annie Russell
Annie Russell was born in Ireland, her father being a local church minister. After
attending a ladies’ school in Belfast, she was awarded a scholarship to Girton
College, part of Cambridge University. She passed her degree in 1889 with honours
and was the top mathematician in her year.
Annie began work at the Greenwich Royal Observatory in 1891, earning a salary of
£4 a month. She spent a great deal of time photographing the sun and looking at
sunspots with a scientist called Walter Maunder who Annie eventually married.
Annie was forced to resign from her job due to restrictions on married women
working in public service, however in reality Annie continued to work with Walter
and accompanied him on solar eclipse expeditions, she also wrote a book and
several publications published under her husband’s name.
Annie was considered an expert in eclipse photography and was elected as a
Fellow of the Royal Astronomical Society in 1916 just months after the bar on
female Fellows was lifted.

Nancy Roman
Nancy Roman was an American astronomer born in 1925 and one of the first female
executives at NASA (NASA stands for National Aeronautics and Space Administration
and oversees all United States science and technology that involves aeroplanes or
space). She is sometimes known as ‘Mother Hubble’ as she was instrumental in
planning the Hubble telescope, a space telescope launched into low Earth orbit in
1990 and remains in operation to this day.
The Hubble telescope is about the size of a school bus and has sent back images
of galaxies that are deeper into space than we have ever seen. Hubble has helped
scientists discover new galaxies, solar systems, and even planets that rotate around
stars like our solar system.
When Nancy was only 11 she set up an astronomy club with her classmates and
together they learnt about star constellations or patterns from books. She gained
a PhD at the University of Chicago and eventually became chief of astronomy and
solar physics at NASA. She spent her life looking at the sun, space, stars and sky!
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1. Sunspot cookies

Medium, for all sections

Make some sun cookies with little sunspots on them. Real sunspots aren’t made of chocolate,
but on these tasty sunspot cookies they are!
Even when the sun appears to be shining brightly on a sunny day, it sometimes has some dark
spots. These are called sunspots and can happen when the magnetic field of the sun changes
slightly in some places making spots which are a little colder and darker than the surrounding
area. These sunspots can last for a few days or even a few months before disappearing. During
that time, they move across the surface of the sun and change in size, growing and shrinking as
they go.
What you need
•
•
•
•
•

Cookie dough (see below, or you can use your favourite recipe)
Icing (made with 200g icing sugar and 3–5 teaspoons of water or milk)
Mini chocolate chips or chocolate sprinkles
Yellow and red food colouring
Cocktail sticks

This cookie recipe makes approximately 25 cookies:
• 225g butter, softened
• 110g caster sugar
• 275g plain flour
• A teaspoon of spice, such as ginger or cinnamon if wished
Instructions
1. Preheat the oven to 170C or gas mark 3.
2. Cream the butter in a large bowl until soft. Add the sugar and beat until the mixture is light
and fluffy. Sift the flour into the mixture and add the spice, if using. Bring the mixture together
to form a dough.
3. Using your hands, make walnut sized balls and place them slightly apart from each other on a
baking tray (you don’t need to grease or line the tray). Flatten the balls with the back of a fork
and bake them for around 15 minutes until they are golden brown and slightly firm on top.
4. Place the cookies onto a cooling rack and leave them for around 15 minutes. Whilst they cool,
make your icing.
5. Put the icing sugar in a bowl and add the milk a teaspoon at a time (you want it to be a nice
thick icing). Split your icing between two bowls; add three drops of yellow to the first bowl and
add two drops of red and two drops of yellow to the second bowl. Now you have your yellow and
orange icing.
6. Once the cookies are cool, spread yellow icing over the top with a knife. Before the yellow
icing hardens, drip some orange icing on top and mix the two colours together slightly using the
cocktail stick. Place a few chocolate chips or sprinkles on top of your cookies to make sunspots.
Take some sunspot cookies home to enjoy with family and friends. Don’t forget to tell them
what sunspots are!
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2. Coffee filter solar eclipse		

Easy, for Rainbows and Brownies

A solar eclipse happens when the Moon passes between the Sun and Earth at just
the right moment.
Sometimes the Moon only blocks part of the Sun’s light, this is called a partial solar
eclipse, however at other times the Moon blocks all the Sun’s light, when this
happens it’s called a total solar eclipse.
As the Moon blocks the Sun’s light, it casts a shadow on part of the Earth creating
a trail as the Earth rotates, this is called the path of totality. In this path, the Moon
completely blocks the Sun’s light for a few minutes - it gets so dark that it looks
like night time during a full moon!
If you don’t know what’s happening, it can be confusing both for us and for birds
and animals.
This total darkness is kind of cool for scientists who study the Sun’s atmosphere,
called the corona. The corona is very dim and usually hard to see because the Sun
is so much brighter. But when the Moon blocks the Sun’s light during an eclipse, all
you can see is the light from the corona!
Annie Russell was not only famous for photographing the Sun and solar eclipses, but
she photographed the outer corona of the Sun from India in 1898.
What you need
•
•
•
•

Two white basket coffee filters per girl
An A4 sheet of black card or paper per girl
Glue sticks
Black and yellow or white crayons (or coloured pencils if preferred)

Instructions
1. Use the card horizontally. Glue one of the coffee filters onto the black card at
one end. This white circle forms the Sun part of the eclipse picture. Colour the
other coffee filter black to form the Moon.
2. Glue the black coffee filter onto the card overlapping the white filter to show
the progress of the eclipse.
3. Use a white or yellow crayon to draw rays of light coming from the Sun to show
the corona and draw some stars on the darkened side.
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3. Make a pinhole camera

			

Easy, for all sections

You don’t need fancy glasses or equipment to watch one of the sky’s most
awesome shows - a solar eclipse. With just a few simple things, you can make a
pinhole camera that lets you watch a solar eclipse safely and easily from
anywhere.
What you need
•
•
•
•

Two pieces of white card per girl
Kitchen foil
Tape
Paper clip or pin per girl

Instructions
1. Cut a square hole into the middle of one of your pieces of card roughly about
4cm x 4cm. Tape a piece of kitchen foil over the hole and use your pin or paper
clip to poke a small hole in the middle.
2. Place your second piece of card on the ground and hold the piece with the foil
above it (foil facing up). Stand with the Sun behind you and view the projected
image on the card below! The further away you hold your camera, the bigger your
projected image will be.
3. To make your projection a bit sharper, try putting the bottom piece of card in a
shadowed area while you hold the other piece in the sunlight.
For extra fun, try being creative and poking multiple holes in your foil, making
shapes, patterns and other designs. Each hole you create will turn into its own
projection of the eclipse, making for some cool effects. Grab a helper to take
photos of your designs for a stellar art project you can enjoy even after the
eclipse has ended.
Important reminder
You should never look at the Sun directly without equipment that’s specifically
designed for looking at the Sun. Using binoculars or a telescope could severely
damage your eyes. Solar eclipses themselves are safe, but looking at anything as
bright as the Sun is NOT safe without proper protection. And no, sunglasses do
NOT count.
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4. Constellation projector 				 Medium, for all sections
A constellation is a group of visible stars that form a pattern when viewed from
Earth. The pattern they form may take the shape of an animal, a mythological
creature, a person, or an inanimate object such as a microscope, a compass, or a
crown. The sky is divided up into 88 different constellations. You might have heard
of a couple, like Orion or The Great Bear!
To project your own constellations, you only need a few simple supplies.
What you need
•
•
•
•
•
•
•

A sheet of constellations as given on the next page, one copy for each group
Card
Smart phone or torch
Drawing pins
Cardboard toilet roll tube, one per girl
Tape
Cardboard/foam to protect the table

Instructions
1. Cut a piece of card to just larger than the top of the toilet roll tube. Choose a
constellation that you like and draw the dots onto the circle of card. Place this
card on the foam or cardboard protecting your work surface.
2. With a drawing pin, poke holes in each dot of the constellation formation. Once
your holes are punched, fix the circle of card to the top of the toilet roll tube.
3. Lastly, tape the toilet roll tube to your light source and project your
constellation formations on the wall or ceiling in a darkened room for the greatest
effect.
Which are your favourite constellations? Why not make up some constellations of
your own!
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Try copying these constellations, or make up some of your own!

TAURUS
The Bull

ORION
The Hunter

SCORPIUS
The Scorpion

URSA MAJOR
The Great Bear

PISCES
The Fishes

CASSIOPEIA
The Queen

URSA MINOR
The Little Bear

PEGASUS
The Flying Horse

BOOTES
The Herdsman

GEMINI
The Twins

SAGITTARIUS
The Archer

LEO
The Lion

HERCULES

CANIS MAJOR
The Big Dog

PERSEUS

CYGNUS
The Swan
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The Moon
Mary Adela Blagg
Mary Blagg was an English amateur astronomer who played an important role in
standardising the names of features on the Moon. Because of her outstanding work,
the crater called Blagg is named after her.
Mary lived her whole life in Staffordshire and taught herself mathematics from her
brother’s textbooks, becoming expert at solving equations in harmonic analysis.
She took a university course in astronomy and with her tutor’s encouragement, she
looked at the problem of developing a uniform lunar nomenclature (the choosing
of names for things), as at the time, there were discrepancies between different
maps of the moon. In 1905, the International Association of Academies set up a
committee to address this issue and Mary Blagg was appointed to collate the names
of all the lunar formations. Her list was published in 1913.
After the publication of several research papers for the Royal Astronomical
Society, Mary was elected as a fellow in 1916. She was one of five women to be
elected simultaneously - the first women to become Fellows of the RAS.
In 1920, she was appointed to the Lunar Commission of the newly-formed
International Astronomical Union and asked to continue her standardisation work,
together with Karl Muller of Vienna. This work published in 1935, became the
standard reference on lunar nomenclature.
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1. Moon flip book 						

Easy, for all sections

Each night the Moon looks a little different, but the Moon itself doesn’t change
shape - all that changes is our view of it. The Moon doesn’t make any light of its
own, it reflects the light of the Sun like a giant bike reflector. In a way, there is no
such thing as moonlight, just reflected sunlight.
Think of the Moon as a ball, one half of which is always lit by the Sun. As the Moon
moves around the Earth different amounts of the sunlit half come into view. Since
we can only see the lit-up part, the Moon gradually changes shape each night. We
call these changing views the ‘phases’ of the Moon, which are repeated in a
similar pattern each month. In fact, the month is based on the changing Moon –
it’s a Moon-th!
Create a flip book to see the Moon’s changing shapes or phases.
What you’ll need
•
•
•
•

Copies of the template overleaf, one for each girl
Colouring pens
Scissors
Stapler

Rainbows and Brownies
Use the template and colour in the phases of the Moon. Cut each out and staple
them together to form the flip book.
Guides and Rangers
Do some research or use the template as a guide to draw your own Moon phases.
Staple your drawings together to create a flip book.
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2. Crater formation 					

Medium, for all sections

Divide into groups and find out how craters are formed by carrying out this simple
experiment.
What you need
•
•
•
•
•
•
•
•
•
•
•

Lid of an A4 box, one per group
Large plastic bag that the box will fit into
1kg flour
50g glitter (please use environmentally friendly glitter if you can)
50-100g cocoa powder
5–10 marbles of different sizes
Ruler
Sieve
Small plastic spoon
Camera or phone camera
Picture of a Moon crater or crater on Mars

Instructions
1. Wrap the plastic bag around the lid of an A4 box.
2. Put the flour into the lid and use a ruler to make sure the layer is level. This
layer represents the base material.
3. Sprinkle a thin layer of glitter on top of the flour. This layer represents rocks.
4. Sprinkle cocoa powder on top of the glitter. This layer represents the top soil.
5. Study what happens when a rock (or marble) impacts a surface and note your
observations. Take some photos of the craters that you make to compare with the
pictures of the craters on the Moon or Mars. You may wish to use the plastic spoon
to remove the marbles.
What happens if you:
• Drop marbles from various heights?
• Drop two or marbles next to one another?
• Throw marbles from different angles?
Based on what you have seen, how do you think the craters on the Moon and on
Mars were formed?
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3. Moon rocks 							

Easy, for all sections

Make your own Moon rocks using this simple recipe!
You will need
•
•
•
•

Pebbles, a couple per girl
Sharpie pens or acryilic paint and paintbrushes
Acrylic spray
Imagination!

Instructions
1. Create a design for your Moon rock and use the pens or paints to draw on your
pebble.
2. Spray your pebble with the acrylic spray and leave to dry. This will make sure
your design stays in place and the ink and paint won’t be transferred onto clothes
and hands.
3. You could play a game with your Moon rocks and ask people to find where
you’ve hidden them, give them to someone as gifts, or use them at home as
paperweights.
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4. Features of the Moon 					 Medium, for all sections
The Moon has lots of features such as valleys, mountain ranges, craters and water
such as lakes and seas.
Lots of features are named after people e.g. Mary Blagg, the astronomer has a
crater named after her, and Archimedes the Ancient Greek mathematician and
inventor also has a crater and a mountain named after him.
Did you know if you went to the Moon you could visit the Sea of Cleverness or the
Ocean of Storms? Or perhaps you would rather visit the Lake of Happiness or the
Bay of Rainbows?
Your challenge is to research the features of the Moon and then take a walk
outside your local meeting place (e.g. to your local park or into your town) and
name features you see - just as astronomers and scientists in the past named the
features of the Moon. Perhaps you could name a feature after your leader or a
friend.
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Comets and meteors

Caroline Herschel

Caroline Herschel was born in Germany in 1750. She was an astronomer who discovered several
comets and worked alongside her brother William Herschel, also an astronomer.
She was the first woman in England to be honoured with an official government position and the
first woman to be paid for her work in astronomy when she was granted a yearly salary of £50
(which equates to £6,200 in 2019) by George III. She was also the first woman to be awarded a
Gold Medal by the Royal Astronomical Society.
Caroline was a member of a large family, her father being a successful musician. At the age of
10 Caroline was struck down with typhus fever, which is a bacterial disease spread by lice or
fleas. This caused her growth to be stunted, and she never grew more than 1.3 metres tall, she
also lost sight in her left eye. Her family assumed she would never get married, and her mother
trained her to be a house servant refusing to let her father educate her. After her father died she
moved to England to keep house for her brother and train to be a singer. It was on the journey to
England that she was introduced to astronomy by way of the constellations and seeing telescopes
in opticians’ shops.
When her brother William became interested in astronomy, Caroline supported him and the rest
is history! Caroline became a significant astronomer in her own right after spending time looking
at the sky to search for interesting objects using telescopes made by her brother. She made her
first discovery of an unknown nebula in 1783. A nebula is a giant cloud of dust and gas in space.
Some nebulae (more than one nebula) come from the gas and dust thrown out by the explosion
of a dying star, such as a supernova. Other nebulae are regions where new stars are beginning to
form. For this reason, some nebulae are called ‘star nurseries’.
Later in 1793 William made Caroline a comet searching telescope and she went on to discover 8
comets, the first on 1 August 1786. She is often credited as being the first woman to discover a
comet.

Fiametta Wilson
Fiammetta Wilson was born in 1864 in Lowestoft in Norfolk, her father was a surgeon and had a
strong interest in natural sciences. He encouraged Fiammetta to study her natural surroundings,
and in contrast to Caroline Herschel a hundred years before, was educated by governesses and
went to schools in Germany and Switzerland. She was trained as a musician in Italy and was a
teacher and orchestra conductor at the Guildhall School of Music.
After attending lectures by an astrophysicist in 1910 she became interested in astronomy,
becoming so infatuated by it that she gave up most of her music and social life.
Fiammetta was incredibly hardworking and would spend her time looking for meteors, she even
built a wooden platform in her garden so she could see the sky without trees getting in the way.
She was arrested by a policeman during World War I as she was outside with a torch looking for
meteors and they thought she was a German spy.
She was a member of the British Astronomical Society and as a member observed and published
data on auroras, zodiacal light, comets and meteors. Between 1910 and 1920 she observed
around 10,000 meteors, calculating the paths of 650 of these. She became a member of the
Royal Astronomical Society in 1916.
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1. Make a comet, one of two ways

Medium-hard, for all sections

A comet is a chunk of material left over from the formation of the solar system. About
4.6 billion years ago, our solar system formed from a vast cloud of gas and dust. Slowly
pulled in by its own gravity, this swirling, rolling mass collapsed, and if you could have
watched, it might have looked like an explosion in slow motion and in reverse. Most of
the material in the cloud collected at the centre and formed the Sun. Other big clumps
of gas and dust became the planets, including Earth. Some of the material that didn’t
get caught up in the Sun or planets as they were forming gathered into smaller chunks,
sometimes just a few kilometres across. Many of these chunks are what we call
comets.
In this activity you can either make a comet on a stick to fly around the room or, for
Guides and Rangers, you could try and make your own dry ice comet.

Comet on a stick
What you’ll need
•
•
•
•

Chopsticks or lolly stick
Metallic ribbon, red, silver and gold if possible
Scissors
Tin Foil

Comets are made up of three parts; the nucleus, which is the main body of the comet,
a coma, which is the glowing part around the nucleus, and two tails: a dust tail and a
gas tail. If you have three different colours, you can make a very accurate comet. In
our comet on a stick, the tin foil is the nucleus, the red ribbon is the coma, the silver
ribbon is the dust tail, and the gold ribbon is the gas tail.
Instructions
1. Cut five pieces of ribbon: two long pieces, two medium pieces, and one short piece.
If you want an extra-long tail, make the long pieces about three feet in length.
2. Tie your ribbons around the end of your chopsticks or lolly stick. If you want the
ribbon to be as long as possible, tie the knot close to the end of the ribbon.
3. Cut three pieces of tin foil so they’re roughly square shaped.
4. Hold the ribbon pieces off to one side and gather the tin foil around the end of the
stick.
5. Form the tin foil into a ball while keeping the ribbon tail off to the side.
6. Repeat with two more sheets of tin foil. Gather it around and form it into a ball. If
you want a bigger comet, just add more tin foil! Hold your comet on a stick and fly it
around the room!
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Dry ice comet
This activity would be suitable for Guides and Rangers.
What you’ll need
•
•
•
•
•
•
•
•
•
•
•

A metal bowl
Safety googles
Thick gardening gloves
A cup of water - one of the main ingredients of comets is ice.
A cup of dirt - this will give your comet a gritty, dirty appearance much like the real
thing.
A cup of sand - this represents the rocky bits found in comets.
A can of Coke - this represents organics and it also will darken the colour of your
comet. Real comets are mixtures of ice, dust and stony grit and are as dark as
charcoal.
A few squirts of window cleaner - the ammonia in the cleaner is partly made of
nitrogen, compounds of which are also found in comets.
A couple of cups of dry ice pellets - comets contain dry ice or frozen carbon dioxide
(kept in a fridge, dry ice will last through the afternoon and into the night)

Safety information
Leaders must supervise this activity. It is important to wear protective glasses and thick
gloves when handling dry ice as it’s -79 degrees centigrade.
Instructions
1. Place all your ingredients except the dry ice in a metal bowl (it’s important to use a
metal bowl so it won’t crack when you fill it with the ice), then add a couple of cups of
dry ice pellets. Cool, smoky vapour will now bubble up from your mixture.
2. Once all your ingredients are in place, put your gloves on, reach into the bowl and
crush the ingredients together, holding the mass in a tight ball for 30 seconds. Let the mix
sit for 15 minutes without touching it.
3. When you lift it out you’ll be holding an ugly, lumpy, vaporizing, crackling ball of
homemade comet.
Tips
In real comets, sunlight causes ice to vaporize or sublimate, going directly from solid to
gas - you’ll see the same in your homemade version. If you blow on it to simulate the sun
and solar wind, a misty tail will point away from the ‘sun’ (your mouth).
If you want to keep your comet to show others or perhaps the local brownies, bag it and
store it in a freezer. Creating a comet helps us to better visualize and understand what
we’re talking about when we see one through a telescope or in pictures.

17

2. Pastel aurora 							

Easy, for all sections

If you’re ever near the North or South Pole, you may be in for a very special treat
as often there are beautiful light shows in the sky. These displays are called auroras
and are caused by energy that comes from the sun.
The colours of auroras are the result of atoms in the atmosphere interacting with
energy from the sun. The atoms get excited and release bursts of light energy,
which is similar to how neon lights work. Auroras are usually red, green and blue,
the red is from oxygen atoms in the atmosphere and the greens and blues are the
result of nitrogen. Sometimes these colours mix and yellow and pink colours will be
seen too.
In this activity, you can make your own colourful aurora simply with oil pastels.
What you’ll need
•
•
•
•
•

Cardboard to make your aurora template
Black paper or card
Oil pastels
Scissors
Paper towels

Instructions
1. Cut out your aurora template by cutting your own wavy shape in the cardboard
and place it on your black card or paper.
2. Trace along the shape of the curve with your pastel on the card template. Go
back and forth a few times so lots of colour gets transferred (it’s okay to get a
little bit on the black paper too).
3. Hold your template down with one hand and with the other, use your paper
towel to push the pastel upward so it smudges onto the black paper. You can go
over the area again with more pastels and smudge again with the paper towel until
you have as much colour as you want.
4. Lift up the template to see the colourful line you’ve just created.
5. Place the guideline in a different spot and repeat steps two and three as many
times as you like. Try flipping the guideline over or placing it at different angles to
add to the overall effect of the painting.
Make sure to display your aurora masterpiece and tell people what the colours
mean and why auroras happen!
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3. Hold a stargazing party 				 Medium, for all sections
If it’s time for a meteor shower, you won’t need telescopes or binoculars to have a
stargazing party. A warm sleeping bag, a nice clear night, some hot drinks and some
guiding friends is all you’ll need! Lying down in a garden, field or campsite will put
you in the perfect spot to enjoy a great show.
Plan your party or sleepover however you wish; you could even think up a name,
how about ‘S’mores under the Stars’ or ‘Lets Sleep under the Stars’. Send out
invitations, learn about meteors and perhaps do some more activities from this
challenge pack.
A meteor is a space rock that enters Earth’s atmosphere. As it falls towards Earth,
the resistance, or drag, of the air on the rock makes it extremely hot and what we
see is a ‘shooting star’. That bright streak is not actually the rock, but rather the
glowing hot air as the rock zips through the atmosphere.
When Earth encounters many meteoroids at once, we call it a meteor shower.
Why would Earth encounter many meteoroids at once? Well comets orbit the sun,
like Earth and the other planets. However, unlike the nearly circular orbits of the
planets, the orbits of comets are usually quite lop-sided.
As a comet gets closer to the sun, some of its icy surface boils off, releasing lots
of particles of dust and rock. This comet debris gets thrown out along the comet’s
path, especially in the inner solar system (where Earth is), as the sun’s heat boils
off more and more ice and debris. Then, several times each year as Earth makes its
journey around the sun, its orbit crosses the orbit of a comet, which means Earth is
right in the path of the comet debris.
The meteoroids are usually fairly small; from dust particle to boulder size. They are
almost always small enough to quickly burn up in our atmosphere, so there’s little
chance any of them will strike Earth’s surface. But there is a good chance that you
might see a beautiful shooting star show in the middle of the night!
In the case of a meteor shower, the glowing streaks may appear anywhere in the
sky, but their ‘tails’ all seem to point back to the same spot. That’s because all
the meteors are coming at us at the same angle and as they get closer to Earth the
effect of perspective makes them seem to get further apart. It’s like standing in the
middle of train tracks and seeing how the two tracks come together in the distance.
Meteor showers are named for the constellation where the meteors appear to be
coming from. So for example, the Orionids Meteor Shower, which occurs in October
each year, appear to be originating near the constellation Orion the Hunter.
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4. Make a spectroscope 					

Easy, for all sections

A spectroscope enables you to examine the properties of light, not just of the Sun, but of any
source of artificial light too. Your spectroscope will reflect light as the seven colours of the
rainbow, a magnificent sight!
What you’ll need
•
•
•
•
•
•

Empty cereal box
Scissors
CD
Protractor
Pen
Glue or sellotape

Instructions
1. On the top of your cereal box, measure 4cm in from one side and cut out a rectangular hole.
This is to point towards a light source and let the light in.
2. Using the protractor, measure and mark a 60°angle as shown in the image below on both
front and back of the cereal box underneath the hole. Now draw an 8cm line down towards the
centre of the box.
3. Carefully cut down the line and slide the CD into the slot with the shiny side facing up.
4. On the opposite side of the CD slot, cut a tiny slot no more than 1mm wide along the width of
the box. This slot should be about 3cm from the top of the box. This is your eyepiece. If the slot
is too wide, the spectrum lines will be blurred, or if it’s too narrow, the spectrum will be too
dim.

5. Secure the top of the box with glue or sellotape.
6. Aim the slot above the CD at a light source and look through the eyepiece. Can you see the
light reflected onto the CD and split into all the colours of the rainbow?
Did you know?
The colours of the rainbow indicate the different wavelengths of light. Different light sources
produce different patterns and intensities of the colours.
Explore different sources of light with your spectroscope. What happens when the light comes
from an LED light, as compared to a light bulb, the Sun or the Moon?
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Helen Sharman

Astronauts

Helen Sharman was born in Sheffield in 1963. She is a chemist who, in May 1991 at just 27
years old, became the first British Astronaut when she launched on a Russian Soyuz
spacecraft to spend eight days orbiting the Earth. Most of that time was spent on the Mir
Space Station.
Helen became an astronaut by responding to a radio advert asking for applicants. She was
selected for the mission ahead of over 13,000 other candidates, of which two people were
chosen for the rigorous training but only Helen went into Space.
After selection, Helen first had to learn Russian, as all the training was conducted in the
Russian language. She underwent a rigorous selection process with psychological and medical
assessments, technical understanding and practical skills tests. This was followed by 18
months of intensive flight training in Star City near Moscow. She got to know the cosmonauts
and their families, along with preparing for weightlessness, learning how to cope inside a
cramped space capsule, G Forces, how to deal with a landing in the sea and training for all
possible scenarios which may happen to a spacecraft in orbit travelling at 17,500 miles an
hour.
Mir was the first modular space station assembled in orbit and was finally completed in 1996.
During its time in orbit, Mir was considered a pioneer for its many breakthroughs but it also
had a history of power failures, hygiene concerns, a fire and even an in-orbit collision. Mir
was important and made invaluable contributions to the science of space travel, even though
it has now been replaced by the international space station.
The name ‘Mir’ translates to ‘world’ or ‘peace’ in English. In its original use, the word ‘Mir’
represents a village, a traditional community ‘with common goals and values in a place
where they had a better chance of surviving, living a productive life, and succeeding as a
group’.
That sense of cooperation appropriately
characterised life on the space station.
Although Mir was a Russian space station,
it hosted more than 100 astronauts from a
dozen countries around the world, including
France, Germany, Japan and Afghanistan.
While in space, Helen’s tasks included:
• Medical, agricultural and chemical
experiments
• Materials’ testing
• Earth observation work
She also did media interviews and spoke to
British school students via radio link. She
even had an unexpected live telephone
conversation with the Russian President,
Mikhail Gorbachev!
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1. Make a model of a space station 		

Medium, for all sections

Work in groups and build your own space station. Use cans and aluminium foil or
other material that looks like the Space Station’s modules and solar panels.

What you’ll need
•
•
•
•
•
•
•
•
•

Empty soft drink cans and crisp tubes
Toilet roll tubes
Wooden skewers or sticks
Kitchen foil
String
A4 white paper
Felt-tip pens
Glue
Scissors

Instructions
1. Modules
For the modules, like the European Columbus laboratory, you can use empty cans
or crisp tubes. Use paper and coloured felt-tip pens to decorate each of your
modules and give them a name.
2. Solar panels
The solar panels are long and flat. Cut aluminium foil into strips that are 12 cm
wide and as long as the sticks (for the bigger solar panels). Put two 5cm sticks in
he middle of the foil and fold it round them. To attach the solar panels, put a stick
through the panel and the toilet roll.
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3. Nodes
To connect two modules together, glue half a toilet roll in between the two parts.
This makes it look like the corridor units (called nodes) that fix the different
modules together.
4. Radiators
The space station needs radiators as these help control the temperature on board.
They release heat as infrared radiation and work together with the life support
system on board which controls the air quality for the astronauts.
Without thermal controls, the temperature of the orbiting Space Station’s sunfacing side would rise to 121 degrees, while thermometers on the dark side would
plunge to -157 degrees!
Cut two strips of white paper to 3cm wide and 20cm long. Fold the strips in half
and make an ‘accordion’ and fold it over a stick (you can secure it by putting tape
around it). Let the radiators hang over the sticks and point downwards.
5. Let the station float in space
When you have fixed all the modules together, tie a string around the middle of
the module, making sure both ends are in balance, then hang it up in your unit
meeting place.
If you don’t fancy making a model of the space station, why don’t you find out
about Space Stations? Research how a fire on Mir changed space station history, or
about art installations in space, or perhaps do both!
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2. Water bottle rockets 				 Medium-hard, for all sections
Have fun making a rocket and have a competition to see whose rocket flies the
furthest or whose is the ‘best dressed’. Make sure to use an open space outside for
this experiment!
What you need
•
•
•
•
•
•

One two litre plastic fizzy drink bottle per girl
A wine cork that fits snugly in the bottle spout per girl
Materials such as card and pens
Football pump (that has a needle for inflating rugby or footballs)
A couple of garden forks or spades
A few litres of tap water

Safety
• Adult supervision is essential.
• Choose your launch area carefully so you there are no hazards to participants.
• Check the launch area is clear before you start pumping and make sure anyone
who is watching is standing at least three metres back.
Instructions
1. Decorate your rocket any way you like.
2. Check the cork will be a good tight fit in the bottle. You can wrap tape around
it to make it a bit bigger if needed.
3. Check the valve on the pump is long enough to poke through the cork. You can
shorten the cork by slicing it through if you need to.
4. Plant a spade or garden fork in the ground at a low angle and poke the bottle
through its handle, this makes a good launch holder.
5. Pour roughly 500ml of water into the bottle (or a quarter of its capacity). Seal
the bottle with the cork and carefully drive the pump’s needle through it so you
can add air.
6. Start pumping gently and steadily, keeping the bottle lined up as best you can.
7. Keep pumping until the cork pops and the bottle flies away.

24

As you pump, you can see air bubbling into the bottle. When the pressure is too
great for the cork to contain, the cork is pushed out. The bottle flies off, leaving
a trail of water behind it and probably soaking the person pumping too! Once the
bottle is empty of water, its flight starts to slow.
If the rocket doesn’t fly at all, you can check two things:
• Is water escaping from the bottle? Look around the cork to check if it’s sealed.
• Is air getting into the bottle? Look for air bubbles in the water when you pump.
If not, make sure the valve can open to let air through from the pump. It may
be damaged or screwed shut.
If the rocket does fly but not very well, there are things you can adjust:
• The amount of water makes a big difference. Start with the bottle one quarter
full and adjust it up or down for the best flying distance.
• Check that your launchpad allows the bottle to fly cleanly away. You may need
to try a few methods depending on your pump and the shape of your bottle.
Flying further
This design is a basic one to show how it works. Using just the friction of a cork to
hold in the air and water means the pressure can’t get very high. Also most bottles
aren’t a great shape for smooth flight.
There are many other more advanced rocket designs - some people even compete
in national competitions! Explore the Internet for inspiration and see how you can
improve your rocket. Bear in mind that if you change the design, you may also
need to consider extra safety precautions!
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3. Eat like an astronaut 				

Easy, for all sections

Astronauts in space cannot eat food like we can on earth. If an astronaut tries to put
down a sandwich, the lack of gravity would cause the pieces of the sandwich to float into
the air in separate chunks. So, what do astronauts eat in space?
Astronauts eat foods that are dehydrated or packaged in vacuum sealed bags which are
then hydrated with water in space.
What you’ll need
•
•
•
•
•
•

Ziplock plastic food bags
Wide straw
Foil
Sticker with meal info written on it
Sellotape
Recipes ingredients as below or make up your own

Instructions
1. Make up the food any way you like or use one of the simple recipes below considering
any dietary requirements your group may have.
2. The consistency of the food should be thin enough to be sucked through the straw.
Spoon it into the ziplock bag and place the straw in, then close the bag squeezing out as
much air as possible using sellotape to hold the straw in place.
3. Take a long piece of foil and lie the food bag on it, fold the foil over the bag and then
seal all the seams by rolling up the edges, add a bit of sellotape to hold it in place.
4. Pop a sticker with the food info on the front then let your budding astronauts see how
they like it!
Recipe one
Combine three cups of cubed watermelon, one cup of frozen strawberries and two
teaspoons of lemon juice in a blender and chill until required.
Recipe two
Make or buy a simple apple sauce, this can be served warm or cold.
Recipe three
Use a whipped dessert mix made up with milk.
Recipe four
Stir-fry some chicken and vegetables and boil some rice. Blend it in a food processor and
add a little boiling water. The mixture will cool whilst you are putting it into the bag, or
alternatively you could make this in advance and reheat before serving.
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4. Defy gravity experiment				

Easy, for all sections

Gravity is the force that pulls matter toward the Earth. It is why objects fall to the ground
when dropped and why when you jump into the air, you come right back down. Gravity is what
holds the planets in orbit around the Sun and what keeps the Moon in orbit around Earth.
Gravity is what gives you weight.
Is there a way to defy gravity? Can something that normally falls to the ground simply not fall?
Why don’t you find out by carrying out this simple experiment?
What you’ll need
• Large bowl of water
• Food colouring
• Small clear glass or cup
Instructions
1. Fill the bowl with water and add a bit of food colouring, mix well. The colour isn’t essential,
but it will make it easier to see what happens.
2. Place a small glass in the bowl so it fills with water. Ideally, you want the glass submerged.
3. While keeping the glass under the water as much as possible, turn the glass upside down in
the bowl. The glass should be full of water with no air.
4. Carefully lift the glass until the top of the glass is just below the surface of the water.
Notice that the water is still in the glass and isn’t falling back into the bowl. The water seems
to defy gravity. Lift the glass above the surface of the water, what happens to the water?
What happened?
There are two forces at play in this experiment – gravity and air pressure. Gravity is always
pulling matter to the Earth and the same is happening with the water in the glass. While the
glass is being lifted out of the water, gravity is trying to pull the water to the Earth and out of
the glass.
Air pressure is always at work as well, constantly pushing on matter. In this case, it is pushing
down on the water around the glass. This pressure is enough to overcome the force of gravity
on the water, which stays in the glass instead of falling back into the bowl. When the glass is
lifted out of the water, air rushes to the top of the glass and forces the water to fall out.
Things to think about
Try this with a large container of water and larger glass. Do you get the same results?
Why do we feel gravity more here on the surface of the Earth instead of in space when
astronauts appear weightless?
Research why astronauts become weightless in space and why they must exercise everyday
because of the effects of gravity.
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Astronauts are very much attracted by the gravity of the Earth, but they’re not
affected by it because they’re in what’s called ‘free fall’.
Think of a skydiver. The skydiver in an aeroplane feels the weight of gravity before
they jump out of the plane. Then they jump, and before they open their parachute,
they are falling freely. The sky diver won’t feel any gravity at that point until they
open their parachute. If we put the skydiver in space – let’s say halfway between
the Earth and the Moon – the same thing will happen. The skydiver will start falling
towards the Earth but won’t feel it.
If you’re in free fall, you don’t feel gravity because everything around you is
falling with you. It’s an unusual feeling to imagine and something unfamiliar for us
on Earth, unless you’re a skydiver or an astronaut.
The Moon and other objects in orbit are doing exactly the same thing. The Moon
is in free fall, and it’s being attracted by the force of the Earth’s gravity. It would
fall straight into the Earth, but it’s moving perpendicular to that line of force fast
enough to stay in orbit.
If you were standing on the surface of the Moon, you would feel its gravitational
attraction. The gravitational force on the Moon is less than on Earth, because the
strength of gravity is determined by an objects’ mass. The bigger the object, the
bigger the gravitational force.

The Planets
Carolyn Porco
Carolyn Porco is an American scientist, born in 1953, who explores the outer solar
system. She worked on the Voyager spacecraft missions to Jupiter, Saturn, Uranus
and Neptune in the 1980’s and led the imaging science team on the Cassini mission
to orbit around Saturn. She is an expert on planetary rings and the Saturnian moon,
Enceladus.
In 2010, Carolyn was awarded the Carl Sagan Medal, presented by the American
Astronomical Society for Excellence in the Communication of Science to the Public,
and in 2012 she was named as one of the 25 most influential people in space by
Time magazine.
As part of the Cassini imaging team, Carolyn took a picture of Saturn with the Earth
in the distance on July 19, 2013. This was part of a larger project called ‘The Day
the Earth Smiled’, in which people all over the world were invited to celebrate
humanity’s place in the cosmos and life on Earth by smiling the moment the picture
was taken. This picture has become famous worldwide.
To see some of the amazing photographs that Carolyn took, ask your leader to watch
Sixty Four Images of Saturn – the short movie which can be found on YouTube:
https://bit.ly/2plLgSD

Image credit: NASA/JPL-Caltech/SSI

Carolyn’s famous photo entitled ‘The Day the Earth
Smiled’. You can just see Earth shining brightly under
Saturn’s rings.
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1. Make a CD Saturn 						 Medium, for all sections
Saturn is one of our favourite planets. Make a model of Saturn and her rings, then
hang it from the ceiling and watch it gracefully turn with the air currents.
What you’ll need
• One unwanted CD for each girl
• One two-inch diameter styrofoam ball for each girl, carefully cut in half with a
sharp knife
• Ruler
• Glue
• Cocktail sticks
• Paint brushes ranging in sizes
• Glitter—silver, gold and black work well, but any colours will work (please use
environmentally friendly glitter where possible)
• Wool, black or other colours (optional)
• Scissors
• Paper clip for each girl
• Thread
Instructions
1. The rings
Decorate the CD (this will become Saturn’s rings), if one side of your CD is printed,
decorate this side. Try not to get glitter in the centre part of the CD, as this will
be where you will glue the styrofoam ball.
Spread the glue only where you want to put the first colour, then sprinkle the
glitter on the wet glue and let it dry completely. Then repeat for the remaining areas, using as many different colours as you want. If you want to use wool to show
the divisions in the rings - glue it on and let it dry before adding the glitter.
2. The planet
Ask a leader to help cut the Styrofoam ball in half, then stick a cocktail stick into
the flat side of each half of the ball to give yourself a handle. Use the paintbrush
to apply glue and glitter on the round part of each half, as you did for the CD. Let
the glue dry completely.
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3. Put your planet together
Take the cocktail stick out of one of the styrofoam halves. On the other half, make
sure the cocktail stick is exactly in the centre and push it in until it starts to poke
out the top.
Spread glue around the centre of the decorated side of the CD. Pick up the CD and
place the styrofoam half with the cocktail stick exactly in the centre of the CD
poking through the hole. Now push the other half onto the cocktail stick on the
other side of the CD. When both halves are flat against the CD, a small part of the
cocktail stick will be sticking out one of Saturn’s ‘poles’, you can break this off
with scissors.
4. Hang your planet
Open a small paper clip so you have a straight section to poke into the planet, and
a loop at the top on which to tie a thread. Since Saturn’s axis is tilted 27 degrees,
stick the paper clip into the top about half an inch away from the centre. You can
angle the paper clip so it passes through the hole in the CD helping hold the two
styrofoam halves together.
Tie a length of thread to the paper clip and hang your model wherever you like.
When your planet turns in the breeze, you will see the ‘rings’ from different angles
- just as we see the real Saturn at different angles from Earth.
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2. Plan a trip to Mars 					

Easy, for all sections

NASA stands for National Aeronautics and Space Administration and oversees all
United States science and technology that has to do with aeroplanes or space.
NASA think that it would take six months to travel to Mars, so any trip would have
to be carefully planned!
Questions you could think about are as follows, but you could also make up your
own:
• Astronauts train for a long time to prepare to go to space. How would you
• prepare to go to Mars? What would you take with you?
• Each Mission has its own patch or badge to represent their trip. What will your
patch look like?
• It will take six months to get to Mars. Each day you need to eat, exercise for
two hours, sleep, perform tests on equipment, clean the ship, and perform
• experiments. Plan a day during your time on Mars.
• On the moon astronauts had the Moon Rover, how will you get around Mars?
Design your Mars vehicle.
• What do you want to learn about Mars? What tests would you perform there?
• What will you do on the trip back to earth? You have six months to get back,
how will you keep busy during that time?
• How do you think you would get on working as part of a team on Mars?
• Do you think you would be homesick? How would you deal with this?
You could also hold a talent show within your unit with the winner being picked to
go to Mars! Each entrant must show a skill that would be useful on Mars. A few
ideas are below, but you can come up with your own too.
•
•
•
•
•

Put together an exercise routine to keep fit in space
Tell some jokes to keep your fellow astronauts entertained
Build a model or do a simple experiment and tell the audience about it
Write and perform a short play about life on the rocket or space station
Research interesting facts about space and create a poster to present to the
audience.

32

3. Marbled planets 						 Medium, for all sections
Paint marbling can be fun and you can create amazing, vibrant colours and shapes.
Have a go at marbling using shaving foam and liquid watercolours to make your
own marbled planets.
What you will need
•
•
•
•
•
•
•

Shaving cream (choose the traditional foam type rather than the gel)
Shallow container, such as a pie pan, one per group
Liquid watercolour paint
Plastic pipettes
A plastic ruler (or similar) to use as a scraper
Card cut into halves or quarters
Spatulas or spoons

Instructions
1. Spray shaving cream into the dish then smooth the surface a bit with a spatula
or spoon (or your hands).
2. Use the pipette to transfer the liquid watercolour paint on to the surface of
the shaving cream. Swirl the colours together to create a marbled effect using the
handle of a spoon or use the tip of your pipette.
3. Lay a piece of paper on the surface of the painted shaving cream, then gently
lift it off.
4. Scrape off the shaving cream with a ruler. It is important to scrape the shaving
cream off the paper straight away before it soaks in.
5. Set paper aside to dry and repeat with more prints.
Once dry, cut circles out of your paper to make planets. Use them to create a
mobile, make a display for your wall, make some greeting cards - the list is
endless!
Tips
• Keep a bowl of water and a towel handy for washing shaving cream-covered
hands, rulers etc.
• You can make several prints each time you add paint to the shaving cream
and you can add more colour to existing coloured shaving cream. When you’re
ready for a clean slate, you can either add a new layer of shaving cream to the
top, or start afresh.
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4. Make a ‘Day the Earth Smiled’ photo

Easy, for all sections

On July 19, 2013, Carolyn Porco captured a remarkable photograph of the Earth
and Moon as seen from the planet Saturn.
The photo came to be known as ‘The Day The Earth Smiled’. On that same day,
participants from 40 countries took photos of themselves smiling and waving at
Saturn. This awesome collage is the result. NASA called it “a global moment of
cosmic self-awareness.”
Why don’t you try and recreate this collage in your unit, taking photographs of
yourselves waving to the sky, the stars or even to Saturn when you can see it!

Collage of people on Earth on July 19, 2013, “the day Earth smiled,” via NASA

34

How to order
badges
Badges cost £1 each. To order, you will need to visit our webshop
at girlguiding-anglia.org.uk/shop.
All you need to do is put the total number you need in your
basket, calculate the shipping cost, enter your payment details
then click ‘pay securely’ and that’s it!
If you need any support, please ring the Girlguiding Anglia Office
on 01603 737357 or email angliahq@girlguiding-anglia.org.uk.
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