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Making a Comet
Teacher Information
Scientists believe that comets formed at the same time as our solar system, about 4.6
billion years ago. They orbit the sun, some return regularly while others appear only
once. The famous Halley’s Comet , last seen in 1985–86, returns every 76 years and
was named for the astronomer who was the first to calculate its orbit and predict
when it would return. The nucleus of Halley’s Comet is about 5 km in diameter but
its tail, in 1910, stretched for 240 million kilometres as it passed by the sun. It
consists of gases such as hydrogen, oxygen, methane, ammonia, sodium and
hydrogen, in a frozen state until vaporised as the comet nears the sun. The rest of the
core is composed of solid substances, probably dust and stony materials much like
fine sand.
Overview: Ingredients of a comet will be mixed by the teacher to simulate the real thing.

Materials
•
•
•
•

4.5 kg dry ice
large plastic bag
gloves
2 spoonfuls of sand

•
•
•
•

tray or large bowl
hammer
transparency of Parts of a Comet
pinch of salt

Demonstration
1. Wrap the dry ice in newspaper and use the hammer to break it into small pieces about the size
of tennis balls. Be careful to wear gloves while doing this. (Do not allow students to handle
the dry ice.) Put the pieces into the plastic bag and then fold it open on the tray or in the
bowl.
2. Add the following ingredients to the dry ice and compare them to comet material as you do so.
Have the students listen to the hissing sound made as the water begins to thaw the dry ice.
The comet would sound just like this if they were standing on it. Pieces would also be
bursting off as jets of gases escape and blow away pieces of the comet.

Comet Recipe
Comet Material

Ingredient
2 cups water

hydrogen and oxygen

3–4 drops ammonia

ammonia gas

2–3 spoonfuls sand

solid material in nucleus

pinch of salt

sodium

Introduction
Astronomy is perhaps one of the oldest sciences, since it was originated by the earliest
civilisations. They used the stars to predict when to plant and harvest their crops and
invented calendars and time according to the annual and daily motions of the sun. They
invented star patterns (constellations) to create star maps of the sky. These ancient
astronomers (astrologers) were interested in recording and then predicting the motions of
the wandering stars (planets) and the moon, which they believed controlled human
destinies. Modern astronomers recognise the contributions of these early scientists.
Although we no longer believe in astrology, the legacy of observations made by the
astrologers provided the foundation for mankind to learn about what we see in space and
ultimately to venture out for a closer look.
This book is designed to help students see how easy it is to learn by observing what is
happening in the sky, both day and night. It begins with a simple experiment to show
students how they can use their shadows to learn about the sun’s daily motion. They
discover that the sun appears to move east to west, making their shadows change length
and direction during the day. Proving that it is Earth which is doing the moving, and not
the sun, was difficult for our ancient ancestors. For over 2000 years they believed that
Earth was the centre of all we see in space, and everything – including the sun, moon,
planets, and stars – revolved around our planet. Many of our young students have these
same misconceptions. By following the shadow activity with a demonstration using a globe
with a paper figure on it and the sun, the children can see that the shadow’s changes can
be created by the rotating Earth.
The mystery of why the moon changes its shape is solved through nightly observations
and drawings students make of the moon from first crescent to full phase. This data is
collected each night and then brought to school to be recorded on a classroom chart. The
data is applied during an activity to simulate the phases of the moon, using styrofoam balls
as the moon and a bright light as the sun. Even young children can begin to solve the
mystery of the cause for the phases of the moon through these activities.
Using the ancient constellations, students begin to find their way around the night sky.
They look at the pictures ancient astronomers superimposed on the star patterns and then
invent their own modern constellations from these same patterns. Using the dot-to-dot
method, the children find the saucepan and the hunter hidden in the sky. They place this
pattern over the outline of a hunter which astronomers invented long ago for this set of
stars.
Students also learn about the comparative sizes of the planets and their distances from the
sun and each other. This is done using scale models created by the teacher to enable
students to experience these concepts concretely. Finally students explore comets and
simulate the ingredients that make up comets.

✧
The students’ families are involved throughout these activities which take place during and
after school. Thus, the child has the opportunity to show his or her family that science is
really fun.

Closure
Tell the students that the vapour coming off the dry ice is the coma. Blow on the comet, like the solar
wind, to send the vapour away from you, creating the long tail of the comet. Give the comet a name
and let it sit out where students can see it evaporate throughout the day.
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Me and My Shadow
Teacher Information

Activity (cont.)

The sun appears to move east to west across the sky each day. Most young children believe
this is caused by the sun’s motion. This lesson is designed to help children correct this
misconception. A quick assessment of their understanding of the concept is done prior to the
lesson. Using their own shadows and the shadow of a paper child on a globe, students learn
through a simulation how the sun’s apparent motion can be caused by the Earth’s motion.
Overview: Students will use shadows to demonstrate that the Earth is moving, not the sun.

Materials
• chalk
• large globe
• file card
• blu-tack
• scissors

Pre-assessment
• Distribute paper to the students and have them
make drawings that describe how they think day
and night occur.
• Save these drawings to compare them with the post-assessment drawings.

Activity One
1. Early on a sunny day, take the students to an area where paving is available to do this activity.
Have the students spread out so they can all see their own shadows. Explain that you will give
them some time to play with their shadows to see what they can learn about them.
Demonstrate how this can be done safely by pointing out your own shadow and how you can
change its shape. Don’t give too many suggestions; you want the students to discover on their
own. Let students have about five minutes to investigate their shadows and then have them
share what they have learned. Be sure they have discovered that their shadow looks just like
their shape but shows neither colour nor complete features, such as a face.
2. Divide the students into groups of three and provide a piece of chalk for two members of each
group. Explain that one member of the group will create a shadow and hold the pose while
the other two draw around the shadow. They should begin by drawing around the shoes so the
person will know exactly where he or she is standing. The entire shadow should be outlined.
Let the student whose shadow has been drawn compare it to his or her actual size by lying on
it with his or her heels in the outline of the feet. (Alternate method: Use string which is the
same height as the student to compare the length of the shadow and the student.) Tell the
students they will return to this same location in a few hours to see what has happened to their
shadows.

4

3. Ask another child to stretch out the string for Jupiter. Students will immediately see it is much
farther away from the sun than the inner planets. Explain that in the space between Mars and
Jupiter there are many small planets called asteroids. Scientists think these formed at the
same time as all the other planets but never pulled together to form one planet.
4. Explain that in order to show the rest of the solar system, they will need to move outside.
Have the string for the five planets wound on their pieces of cardboard.
5. Take students to a playground or oval outside which is at least 40 metres long. Select three
students to be the sun and have them stand side by side, facing the end of the oval.
6. Give the planet cards to nine students. Have them stretch out the four inner planets’ strings,
letting one ‘sun’ hold the washers at the ends of the strings. The strings will be stretched in
one line. Let the students stretch out the planets in order, waiting until one string is fully
extended before beginning the next. Divide the strings among the remaining two ‘suns’.
Have students lay the strings on the ground and return to the sun’s position.
7. Explain that all planets move in the same direction around the sun but not at the same speed.
The closer the planet is to the sun, the faster it moves. Mercury takes only 88 days to go once
around the sun. Earth takes 365 days for this trip. Pluto is the slowest, taking 248 years to get
around the sun once. This means the planets do not travel around the sun in a straight line, as
the strings are now laid out.

Closure

• Tell them to label their drawings. Let them share these in small groups.
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• Take a ‘walk’ along the solar system, pointing out that the inner four planets are small, rocky
and very close together. Point out that Jupiter, Saturn, Uranus and Neptune are huge, mostly
made of gases, and very far from the sun. Remind students that Pluto is the smallest planet
and, like the inner planets, it is rocky.
• Have one student return to the sun’s position and let students see how small he or she appears
from the distance of Pluto. Explain that if they were on Pluto, the sun would be only a small
star in the distance. Since the sun is so far away, the sky would always be dark, and the stars
could be seen all the time.
• As students walk back to the sun, tell them the farther we get from the sun, the colder it gets.
So planets beyond Mars are very cold. When you reach Mars, explain that its temperature is
cold but that people might someday live there. They will need special space suits to keep
warm and to stay at the same air pressure as that of Earth. They will also need tanks of air to
breathe, just as astronauts did when they went to the moon.
• As you pass the Earth, explain that it is getting very hot as they get nearer the sun. It would
not be possible for people to live on Venus because of its poisonous atmosphere and great
heat. When you reach Mercury, let them know that it would be so hot there that the metal lead
would melt.
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