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Activities for the Imagination 
The objectives of these activities are: to learn about Earth and other planets, use language and 
art skills, encourage use of libraries, and help develop creativity. The scientific accuracy of the 
creations may not be as important as the learning, reasoning, and imagination used to 
construct each invention. 

 

Invent a Planet 

Students may create (draw, paint, montage, build from household or classroom items, 
whatever!) a planet. Does it have air? What color is its sky? Does it have ground? What is its 
ground made of? What is it like on this world? 

 

Invent an Alien 

Students may create (draw, paint, montage, build from household items, etc.) an alien. To be 
fair to the alien, they should be sure to provide a way for the alien to get food (what is that 
food?), a way to breathe (if it needs to), ways to sense the environment, and perhaps a way to 
move around its planet. 

 

Invent a Rocket Ship 

Students may create (draw, paint, montage, build from household or classroom items, 
whatever!) a rocket ship. How is it powered? How do they provide for the human 
environment? Have students research basic human needs: food, air, water, temperature. 

 “Vision is the art of seeing things invisible.” 

-  Jonathan Swift 

 “Without this playing with fantasy no creative work has ever yet come to birth. The debt we 
owe to the play of imagination is incalculable.” 

-  Carl Gustav Jung 

 “Grown-ups never understand anything for themselves, and it is tiresome for children to be 
always and forever explaining things to them.” 

-  Antoine de Saint-Exupery in The Little Prince  
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Two Astronomy Games 
 

We are going to play two astronomy games, one that is called “Small and Large”, and another called “Near and 
Far”. 

Small and Large 

1. Organize the students into small groups. 
2. Make a copy of the set of ‘Small and Large” pictures (the set with “BEARS”) for each group of students. 
3. Cut out the individual pictures (the students may do this), but keep them together as a “set”. 
4. Give each group of students a set of ‘Small and Large” pictures. 
5. Instruct the students to place the pictures in order from smallest to largest. Allow up to 5 minutes and 

encourage logical discussion based on current knowledge. 

HINTS  
You can give one or more hints as needed. The letters below correspond to the letters representing the 
images. 
A. The distance between the Sun and Earth is 400 times greater than the distance between the Moon 
and Earth. 
C. The length of the Space Shuttle is 37 meters (121 feet). 
G. The diameter of Mars is around half that of Earth. 
H. The galaxy in this image cannot be our Milky Way because we are able to see the entire galaxy. It is 
not possible to travel outside of our galaxy to obtain an image like this one. 
 

6. Observe the order that each group has chosen before giving the solution. It is usually best to talk 
through all answers one at a time, starting from the beginning (don’t reveal all the answers at once). 
Pause now and then to ask students why one object is larger or smaller than another. 

Near and Far 

1. Make a copy of the set of ‘“Near and Far” pictures (the set with “AN EAGLE”) for each group of 
students. 

2. Cut out the individual pictures (the students may do this), but keep them together as a “set”. 
3. Give each group of students a set of “Near and Far” pictures. 
4. Instruct the students to place the pictures in order from nearest to the surface of Earth to farthest 

from the surface of Earth. Allow up to 5 minutes and encourage logical discussion based on current 
knowledge. 

HINTS  
A. The distance between the Sun and Earth is 400 times greater than the distance between the Moon 
and Earth.  
B. This galaxy cannot be our galaxy (the Milky Way) because we are able to see the entire galaxy. It is 
not possible to  travel outside of our galaxy to obtain an image like this one. If you can see the 
spiral structure of a galaxy, it is  certain to be outside of our own galaxy. 
C. Auroras are found in the highest regions of the atmosphere.  
E. Usually, jet airplanes fly in the stratosphere, at more than 10 kilometers (6 miles) above the surface 
of Earth. 
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F. The Space Shuttle can visit the Hubble telescope to do maintenance or make repairs. The Space 
Shuttle cannot visit the Moon. 
H. The stars of the constellations that we can see in the sky are located in our galaxy (the Milky Way). 
I. Earth orbits the Sun at a distance of 1 AU (Astronomical Unit).  Saturn orbits the Sun at a distance of 
10 AU. 
 

5. Observe the order that each group has chosen before giving the solution. It is usually best to talk 
through all answers one at a time, starting from the beginning (don’t reveal all the answers at once). 
Pause now and then to ask students why one object is larger or smaller than another. You have 
probably witnessed the Sun rising and setting over the horizon. The Moon also moves across our sky, 
changing its phases over the course of a month. In this book we will compare the similarities and 
differences of the Sun, Earth and Moon by their appearance, size and distance from the Earth.  
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Two Astronomy Games KEY 
SOLUTION “Small and Large” 

(smallest to largest) 
F. BEAR 
C. SPACE SHUTTLE 
D. MOON 
G. MARS 
B. EARTH 
J. JUPITER 
A. SUN 
E. THE SOLAR SYSTEM 
H. GALAXY 

SOLUTION “Near and Far” 
(nearest to farthest) 

G. AN EAGLE 
E. JET AIRPLANE 
C. AURORAS 
F. HUBBLE SPACE TELESCOPE 
D. MOON 
A. SUN 
I. SATURN 
H. STARS OF THE BIG DIPPER 
B. A GALAXY 

FREQUENTLY ASKED QUESTIONS 

• Why do the Sun and the Moon appear to be the same size in the sky? 
o The diameter of the Sun is 400 times greater than that of the Moon, but the Sun is 400 times 

farther from Earth than the Moon.  That is why you can see a total eclipse of the Sun, during 
which the Moon blocks the light from the Sun.  

• What are the differences between a planet and a star? 
o A star is much bigger and more massive. 
o A star shines with its own light; a planet reflects the light from a star. 
o Planets orbit around stars. 

• What is the difference between our solar system and a galaxy? 
o Our solar system has a star at its center called the Sun. There are nine planets that orbit around 

the Sun.  The Sun is the only star in our solar system. On the other hand, there are more than a 
hundred billion suns (stars) in a galaxy like the one pictured. 

• How far from Earth’s surface are auroras? 
o Auroras are found from 95 to 190 kilometers (about 60-120 miles) above the Earth’s surface. 

• How far from Earth’s surface is the Hubble telescope? 
o The Hubble telescope orbits around Earth at a distance of 600 kilometers (373 miles). 
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• How far from Earth is the Moon? 
o The Moon is about 400,000 kilometers (250,000 miles) from Earth. 

• How far from Earth is the Sun? 
o The Sun is 1 Astronomical Unit (AU) = 150,000,000 kilometers (93 million miles) from Earth. 

• How far from Earth is Saturn? 
o From 9 AU to 11 AU. It depends on which side of the Sun that Saturn is on, relative to Earth. 

• How far is the Big Dipper from Earth? 
o That depends on the star.  The brightest stars of this constellation are between 70 and 100 

light-years from Earth. A light year is about 10 trillion kilometers (6 trillion miles).  10 trillion = 
10,000,000,000,000 

• How far is the galaxy in the image from Earth? 
o This galaxy, NGC 4414, is 60 million light years from Earth. 

 
“TWO ASTRONOMY GAMES” was created by Cherilynn Morrow, PhD, of the Space Science Institute. Dr. 
Morrow’s Powerpoint version of “Two Astronomy Games” (with instructions) is available on the website of the 
Space Science Institute. 
http://www.spacescience.org/education/instructional_materials.html

http://www.spacescience.org/education/instructional_materials.html
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A. SUN B. EARTH  J. JUPITER 

H. GALAXY  F. BEARS  

G. MARS C. SPACE SHUTTLE 

D. MOON E. THE SOLAR SYSTEM 
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A. SUN 

B. A GALAXY  

G. AN EAGLE  I. SATURN  

E. JET AIRPLANE  

H. STARS OF THE BIG DIPPER  F. HUBBLE SPACE TELESCOPE  

D. MOON C. AURORAS 
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A Toilet Paper Solar System Scale Model 
Objective: This is a great activity to allow students to visualize and compare distances between planets. This 
activity has a strong student cooperation component.  

Students will use toilet paper squares as a standard measurement unit of 10 million miles to create a scale 
model of distances in the solar system. Students will discover the large distances between planets.  

Materials: 

• index cards 
• a roll of toilet paper with at least 300 sheets (400 sheets if Pluto is included) 
• marker 
• ruler (if desired) 

A space with a length of 100 feet is needed (130 feet if Pluto is included). Breezy days will make this activity 
difficult if done outside. As an alternative on a windy day, have students pace off the distances and mark the 
planets with colored sidewalk chalk.   

Procedure: 

Ahead of time: Write the names of the Sun and each planet on index cards. 

Utilizing the information from the Toilet Paper Distance Table, have the students create their toilet paper solar 
system model. (Note: the number of squares of toilet paper listed by each planet is the distance from the Sun 
not the distance from the previous planet).  

1. Have students count out the appropriate squares of toilet paper needed to reach each planet. Each 
square of toilet paper represents 10 million miles. They will need to either estimate the distance for 
the final fraction of a square or use a ruler to measure it. (One square of toilet paper is about 10 cm or 
4 in on a side, so every 0.1 sheet is about 1 cm). For example, Mercury with a distance of 3.6 sheets 
would be 3 full sheets plus 6 cm into the fourth sheet. 

2. Mark the location of each planet. 
3. Select a student (or small group of students) to represent each planet. The Sun should be represented 

by a student (or small group of students) holding the “Sun” index card. As the model is created each 
student (or small group of students) should stand at the appropriate planet location with their planet 
index card. 
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Toilet Paper Planet Distance Table 

  
 Planet        Distance from Sun     Distance Needed 

  
  

Mercury      3.6 sheets of toilet paper  36 centimeters (14.2 in) 

  

Venus            6.7 sheets of toilet paper  67 centimeters (26.5 in) 

  

Earth        9.3 sheets of toilet paper  93 centimeters (36.6 in) 

  

Mars     14.2 sheets of toilet paper  1.42 meters (4 feet 8 in) 

  

Jupiter     48.4 sheets of toilet paper  4.84 meters (15 feet 10 in) 

  

Saturn        88.8 sheets of toilet paper  8.88 meters (29 feet 2 in) 

        

Uranus   178.6 sheets of toilet paper  17.86 meters (58 feet 7 in) 

        

Neptune     280 sheets of toilet paper  28 meters (91 feet 10 in) 

        

  
Dwarf Planet 

  
Pluto   367.5 sheets of toilet paper  36.75 meters (120 feet 7 in) 
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A Toilet Paper Solar System Scale Model 
This activity demonstrates to students the enormous distances in our solar system. 

Materials: 

• Tape Measure/ Meter Stick(s) 
• Yellow Poster-board/Paper or Chalk 
• 10 Popsicle sticks 
• A copy of “The Solar System (Planet Sizes to scale)” 
• Glue or Tape 
• Scissors 

On this scale the Sun is 53 cm. in diameter. To make a representation of the Sun, cut out a circle 53 cm. (20.75 
in.) in diameter in the yellow poster-board/paper, or use chalk to draw a 53 cm. diameter circle on the ground. 
Cut out the picture of each planet and tape or glue it to a Popsicle stick. Place each planet at the distance from 
the Sun given below. 

Planet  Distance from Sun 
Mercury 22 meters 72 feet 
Venus  41 meters 135 feet 
Earth  57 meters 187 feet 
Mars  87 meters 285 feet 
Jupiter  297 meters 973 feet 
Saturn  545 meters 1787 feet (about 0.5 km or 1/3 mile or 2 3/4 blocks) 
Uranus  1095 meters 3594 feet (about 1 km or 7/10 mile or 5 1/2 blocks) 
Neptune 1716 meters 5630 feet (about 1.7 km or 1.1 miles or 8 1/2 blocks) 
Pluto  2254 meters 7395 feet (about 2.2 km or 1.4 miles or 11.2 blocks) 
It is important to have the students walk at least as far as Jupiter. This will give them a “feel” for the large 
distance to the outer planets. If the activity ends at Jupiter, point out that Saturn is almost twice as far from 
the Sun as Jupiter. 

Additional suggestions: 

• At the beginning of the activity, have students guess: 
o the size of the Sun. 
o the distance of each planet. 

• If yellow poster-board or paper is used for the Sun, tape the circle upright on something so that it can 
be seen from each planet. Then, have the students note the apparent size of the Sun as seen from each 
planet. (This is how large the sun would actually appear from each planet). 
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Solar System Models in Dough 
SKILLS: Process: classify, measure, observe, compare, analyze, conclude; research: manipulate, gather 

OBJECTIVE: Students will understand and comprehend the relative sizes and masses of the bodies of the Solar 
System. 

BACKGROUND INFORMATION: Teachers, please provide the following definitions for students and discuss. 
The state or form of matter can be determined by what an object’s shape and volume are like.  

• MATTER: The material of which all things in the universe are made. Anything that takes up space is 
made of matter. 

• STATES OF MATTER; 
o Solid: Has a certain shape and volume of its own. ex: desk, chair, book 
o Liquid:  Has a certain volume but has no shape of its own. A liquid can change shape. ex: water, 

milk 
o Gas: Has no shape or volume of its own. ex: air 

• VOLUME: The amount of space matter takes up. 
• MASS: The amount of matter or “stuff” in an object 

MATERIALS: Each student/group will need: at least one, preferably two lumps of clay or play dough (recipe 
below), dull knife, paper covering for work space, solar system fact sheet. 

PLAY DOUGH RECIPE: 

• 1 cup flour 
• 1/4 cup salt 
• 2 Tbsp cream of tartar 

Mix ingredients in a medium saucepan. Combine and add to the above: 

• 1 cup water 
• 2 tsp food coloring 
• 1 Tbsp oil 

Cook over medium heat, stirring constantly, for five minutes. When it forms a ball, turn out and kneed on a 
lightly floured surface. Store in an airtight container. 

PROCEDURE: 

Part 1: VOLUME 

The student will: 
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1. Divide the clay into 30 equal pieces. See 1-A 
2. Predict how many pieces will be needed to make the volume of each of 

the planets and their moons. Which planets are the biggest? 
3. Divide two of the pieces into ten equal pieces. See 1-B 
4. Separate the pieces into the following groups: 18, 10, 8/10, 7/10, and 

any crumbs left over on the work space, knife or hands.  
5. Form the groups into five balls which represent the volume or size of 

each planet.  
a. Jupiter: 18 
b. Saturn: 10 
c. Uranus: 8/10 
d. Neptune: 7/10 
e. Remaining crumbs: Mars, Earth, Venus, Mercury, Pluto and 

moons. 
6. Arrange the planets in their proper order according to distance from the 

Sun. Write labels on the paper below them for reference during the 
discussion. 

 

PART 2: MASS  

The student will: 

1. Divide the clay into 30 equal pieces. See 2-A 
2. Predict how the mass will be distributed to make the planets. Which 

planets are the most massive and by how much?  The least? 
3. Divide one of the pieces into halves. See 2-B. Set aside one half while 

dividing the second into ten (1/20) pieces. Divide one of those ten into 
three. See 2-C. Combine one of these with one of the ten to make a 1/15 
piece. 

4. Separate the pieces into the following groups: 21, 6, 1, 1, 1/15, 1/20, 
crumbs 

5. Form groups of pieces into 6 balls which will represent the mass contained in each 
planet. 

a. Jupiter: 21 
b. Saturn: 6 
c. Neptune: 1 
d. Uranus: 1 
e. Earth: 1/15 
f. Venus: 1/20 
g. Mars and Mercury: crumbs (If we could divide into small enough pieces - 

Mars: 1/140, Mercury: 1/270) 
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6. Arrange the planets in their proper order according to distance from the Sun. Write labels on the paper 
below them for reference during the discussion. 

PART 3 
 
The teacher may lead the students to further discussion and analysis: 

1. Compare the masses of the planets, considering how closely the result matches the predictions. Who 
was surprised? 

2. How are the results different between part one and two? What is being measured in each part? 
a. Answer: Part 2 shows how much stuff it takes to make the actual planet while Part 1 shows how 

much room that stuff takes up. Elements at different pressures and temperatures take up 
different amounts of space. Most solids take up less space than liquids and even less than 
gasses. 

3. Looking at the mass model, classify the planets as “giants” or “midgets” by making notes next to their 
labels. Does this same classification fit when looking at volumes? How may it be different? (the midget 
planets are composed mostly of metal and silicate “rock” and have solid surfaces). The gas giants, 
however, are hydrogen and helium gas surrounding liquid metallic hydrogen under extremely high 
pressure from the dense atmospheres. The primary elements which compose the gas giants are lighter, 
less dense. The result is four huge planets with a lot of mass, and four small planets whose smaller 
amount of mass is much more compact.  

4. How does the mass of each planet make it different? What difference does volume make? (The mass 
and diameter of a planet determines how much gravity a planet has). 

5. The sun contains so much volume that it would take 557 lumps of dough to represent its size and 733 
lumps would be needed to represent the mass.  

6. Find the volumes of the planets on a Solar System chart or other source. What does this number tell 
you about the planet? Does this match your model? 

7. Find the masses of the planets on a Solar System chart or other source. What does this number tell you 
about the planet? Does this match your model? 
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