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Activity Four
Black Hole Breakdown
Design a Board Game

Based on your readings of black holes, you will design a board game 
where the players need to navigate through the universe on a mission to 
reach a destination of your choice, while avoiding the perilous pitfalls of 

black holes and other dangers. 

STEP ONE

Some things to consider:
• What will the objective of your game be?
• What dangers will the players face along the way?
• How will the players move - Dice? Spinner? Cards?
• For which age group are you designing the game?
•  Will the level of diffi culty be appropriate for the age group for whom you are 

designing the game?
• Will there be trivia involved? How?
• What twists can you work in to keep the game interesting?
• What will the board game look like?
• What will you use to represent the players? 
• How many players?
• What materials will you need to make your game?

STEP TWO

Create your game. 

STEP THREE  

Find some people to play your game.
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Activity Six
Soar Like A Star!

Make a Travel Pamphlet

Based on what you have learned from the reading passages, you will make a 

travel pamphlet to advertise a trip to the star called Alpha Centauri.  

Questions to Consider in Planning your Pamphlet:

1) What is it?

2) Where is it?

3) How far away is it?

4) How will you get there? Research a shuttle.

5) Can you calculate the travel time?

6) What would it look like?

7)  Why might people want to visit this star? (Perhaps you 

could be creative here, and create a special reason why 

people would want to go to this star.)

8) What is your tour company called?

9) How much will the trip cost?

Remember, when people pick up and read your pamphlet, they should be 

convinced to take your trip. Whether you create the folded pamphlet by hand, 

or using software, it should be creative and attractive.
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Activity One
The Next Step into the Universe

Writing a Short Essay

Based on what you have learned from the reading passages, you will 

write a persuasive essay that will offer your opinion as to where the 

scientifi c community should look next in the universe. Should resources 

be spent to investigate and explore other galaxies, black holes, nebulae 

or quasars?

Decide where you think scientists should go next in the universe, and list three 

reasons why. Then, think about how you will start your essay. How will you 

convince readers to want to read more?

Write the rough draft of your essay. Re-read it to yourself at least twice to fi nd 

any errors you might have made, and to make sure you said all of the things you 

wanted to. Check your work to make sure there is good fl ow between ideas. 

Did you use linking words? Did you save your best reason for last? Don’t forget 

the concluding paragraph.

Write your good draft. Give your essay a strong title.

STEP ONE

STEP TWO

STEP THREE
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Activity Three
Black Hole Next Door?

Writing a News Report

You will write either a news article or a news broadcast that informs the public 

of the discovery of a black hole that is hovering at the edge of our solar system. 

Your report should include what risk this poses to humans on Earth and to space 

travelers. As always, a good news piece will include interviews with witnesses 

and/or experts.

STEP ONE

Review your reading passages about Black Holes. Think about the possible 

diffi culties that a nearby black hole might pose to Earthlings. Use the 5 W’s: 

Who? What? Where? When? and Why?  

STEP TWO

Create a character to interview for the background science knowledge or 

an eye-witness account. What information will they contribute? What other 

details will you include?

STEP THREE

Write your article. Then, think of a good news heading that will get readers 

attention, and may get your piece selected as the headline news.

STEP FOUR

If you are creating a news broadcast, see if you can fi lm your piece for 

presentation. If you are writing an article, look into publishing it using 

software.
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Activity Five
Lost in Space!

Writing a Play

Based on what you have learned from the reading passages, you will write a 

play whose central character(s) become lost in space. You will use as much 

terminology from this book as you can to make your play sound more authentic.

STEP ONE

Write an outline of your play that tells who gets lost and how they fi nd 

their way home again… or do they?

STEP TWO

Write the play. Be sure to include as much action as you can. Fast 

dialog between characters can speed up the pace for action scenes. 

Remember, a narrator can be included to introduce new characters, 

give the details of the setting and scene changes. 

STEP THREE

Talk to your teacher about how you might be able to present your play.

STEP FOUR

Cast your play. If you plan to put this on in front of the class, choose 

classmates who you think would suit the roles you have written. Or, you 

could cast Hollywood stars in the roles of the planets.

STEP FIVE

It’s show time!
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Activity Two

Count the Stars

Creating a Star-Counter 

You will be creating a tool that you can use to count the stars you can see in the sky 

on a clear night.

YOU WILL NEED: • An 8-inch square of construction paper

 • A piece of string (about 16 inches long)

 • Tape 

 • Pencil

 • Scrap paper for calculations

STEP ONE

Cut out the middle of the square, leaving a one-inch border all the way around.  

STEP TWO

Tape a piece of string from one corner of the paper to the end of your shoulder. 

STEP THREE

Look at the stars through your frame. It divides the sky into forty sections. Hold the frame 

steady and count the stars you see in the frame.  Repeat this fi ve times in different parts 

of the sky. 

STEP FOUR

Write the number of stars you saw. Divide it by fi ve, and then multiply by forty. This will 

give you an idea of approximately how many stars you can see in the night sky.
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Measuring Distance in the Universe
1.  Think about all of the units of measurement you use in a day. Make a list of five of them. 

Why doesn’t the same unit of measurement work for every thing that you need to 

measure?

2.  For each of the following situations, give the appropriate unit of measurement from the 

list below. 

  minute        month        kilometers/mile        second        yard/meter        year

 a)  Sarah was the first one to cross the finish line in the 100-  dash.

 b)  Juan took the bus to school every morning. He waited for it on the corner outside of 

his house. He thought it should arrive any .

 c)  As Sofia blew out the candles on her birthday cake, she thought to herself that this 

was sure to be her best  yet!

 d)  Meri and Franka were having a contest to see who could hold their breath the 

longest. Franka won with a time of forty-nine s. 

 e)  Kumiko walked along the sidewalk to her friend’s house and thought about how 

cool the weather was getting. Summer was just about over. It is amazing how the 

weather can change from one  to the next.

 f)  Sam always hated long car rides. The ride to his grandmother’s house seemed to 

take forever and it was only eighteen s away.

3. Fill in the blanks on the chart with equivalent (equal) measurements.

A One hour  minutes

B Twenty-four hours  day

C One centimeter  millimeters

D Twelve months  year

E One kilometer  meters
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Measuring Distance in the Universe
1. Put a check mark (ü) next to the answer that is most correct. 

 a)   Which of the following units would be used to measure the distance around 
the Earth?

   A light years 

   B minutes

   C miles/kilometers

   D yards/meters

 b)  Which of the following objects is biggest?

   A The Sun  

   B The Milky Way galaxy

   C The distance between the Sun and the Earth

   D The distance around the Earth

 c)  Which of the following is equal to one light year?

   A 5.88 million million miles 

   B The distance from the Earth to the Sun

   C 4 ¼ million miles

   D The distance to Proxima Centauri

 d)  Why are the stars in the sky so much smaller than the Sun?

   A The Sun is the largest star in the Universe. 

   B The Sun is the hottest star in the Universe and burns the brightest. 

   C The Sun isn’t really a star.

   D The Sun is much closer to Earth than the other stars.

 e)  Which of the following is NOT true of a light year?

   A A light year is the distance light travels in one year. 

   B The Earth is approximately three light years from the Sun.

   C Light travels millions and millions of miles in one year.

   D Light years are used by scientists to measure distances in the Universe. 

ReadinG PassaGeNAME: 

...................

© Galaxies & the Universe CCP4513-2
8

hen you switch on a light in your room, it lights 

up instantly. That is because the light source 

is right in the spot that you wish to light up. 

Imagine you and a friend are standing at opposite 

ends of a field. You flick on a flashlight and shine it 

toward your friend. The light would actually take time to 

reach the other side of the field. There would be a slight 

delay from the moment you turned on the flashlight to when your friend saw the beam of 

light. This is because light travels, and travel takes time.

This is how scientists measure distance in space. They measure how long it would take light to 

travel places. The unit of measurement used to describe distances in space is light years. A 

light year is the distance light will travel in one year. Do you know how far light travels in one 

year? 5.88 million million miles! That’s far, and that’s just one light year.

Now that you have an idea about how big one light year is, it is time to think about how big 

the universe is. Let’s start with our solar system. The Sun is the nearest star to the Earth. It is 

only about 94 million miles (150 million kilometers) away. A ray of light would take just eight 

minutes to get to the Sun. The Sun is a lot less than one light year away. The next closest star to 

the Earth is called Proxima Centauri. It is about 4 ¼ light years away- that’s 25 million million 

miles (40 million million kilometers). It’s no wonder the other stars look so small! 

Galaxies are so big that it takes a ray of light thousands of years to travel across one. The 

Milky Way galaxy is the closest galaxy to Earth. It is about 100,000 light years across. The 

distance between galaxies is even bigger than the distance across them. That’s why  

the universe is too big to even imagine!

Measuring Distance in the Universe

W

Make an inference- Using what you know about space and 
light years, explain why scientists would not just use standard 
units of measurement, like miles or kilometers, to measure 
distance in the universe?

STOP

A beam of light takes 
time to travel
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Measuring Distance in the Universe
2.  Answer each question with a complete sentence.

  a)  Why is it possible to use light as a measurement of distance?

  

  
 b) How do you know that the solar system is just a small part of the Universe?

  

  
 c) How fast is “faster than the speed of light ” ?

  

  

Research & Extension
This table shows the time it takes light to travel from the Earth to the following places:

The farther things are away from Earth, the older they are. Think back to what you know about 
how the Universe was formed. Things exploded outward from the Big Bang - the farther they 
went, the newer they are. If you are looking at Mars, you are looking at things that happened 
about four minutes ago. The farther the object is that you are looking at, the farther back in 
time it is. Therefore, when you look out into the universe, you are looking back in time. 

Conduct research to create a timeline of some of the main features of the universe. At one end 
will be the beginning of time (The Big Bang), and the other end will be the present era (Earth). 
Plot the items from the chart, and more that you find in your research, onto your timeline. You 
may wish to refer to the timeline you created on page 7.

Destination Time for Light to Get There 
from Earth Distance From Earth

Mars 4.3 minutes 4.3 light minutes
Sun 8.3 minutes 8.3 light minutes
Pluto 5.4 hours 5.4 light hours
Proxima Centauri 4.3 years 4.3 light years
Vega 25 years 25 light years
Betelgeuse 430 years 430 light years
Antares 600 years 600 light years
Orion Nebula 1,600 years 1,600 light years
Crab Nebula 63,000 years 63,000 light years
Andromeda Galaxy 2,500,000 years 2.5 million light years
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PINHOLE GALAXIES

Build It!

You will use what you know to create a presentation on the different 
types of galaxies: barred, elliptical, spiral and irregular. 

You will need:

 •	 black construction paper

 •	 a set of compasses with a sharp point

 •	 a flashlight (an overhead projector may be used instead)

 •	 dark projection area

Steps

STEP ONE: Review what you learned about galaxies. Sketch the 
four different shapes that galaxies can form.

STEP TWO: Use a pencil to lightly outline one of the shapes on a 
piece of black construction paper. 

STEP THREE: Use the sharp point of a compass to poke holes all over 
the sketch that you made. 

STEP FOUR: Test the size of the holes with the flashlight and make 
any adjustments needed.

STEP FIVE:  Repeat steps 1-4 for all four galaxies shapes.

STEP SIX: Write a brief description of what a galaxy is to present 
to your class with your pinhole galaxy slides.

NAME: 
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Comprehension Quiz

     SUBTOTAL:     /16

4

2

4

3

3

Answer the questions in complete sentences.

1. Outline the most commonly-accepted theory of how the universe began.

 

 

 

2. Give two roles that gravity plays in the universe.

 

 

 

3.  What is the difference between rotate and orbit? Give an example of an object 
that does each to show your understanding.

 

 

 

4. Why can’t we see black holes?

 

 

 

5. Why is it important to study quasars?

 

 

 

Part C
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Find all of the words in the Word Search. Words are written horizontally, vertically, 
diagonally, and some are even written backwards. 

Word Search

universe
interstellar space

Big Bang
galaxy
mass

explosion

nebula
gravitational force

astronomer
black hole

satellite
theory

quasar
Milky Way
hydrogen

gravity
matter 

compress

light year
atoms
collide
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Answers will vary

a) meter/yard

b) minute

c) year

d) second

e) month

f)  kilometer/mile

A) 60

B) 1

C) 10

D) 1

E) 100

universe is too big for 
any standard unit of 

measurement we use

a) C4

b) B4

c) A4

d) D4

e) B4

1.

a)  it takes time to 
travel

b)  should give a 
related measure-
ment to tell

c)  faster than 5.88 
million million miles/
year
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Crossword Puzzle!
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Measuring Distance in the Universe
2.  Answer each question with a complete sentence.

  a)  Why is it possible to use light as a measurement of distance?

  

  
 b) How do you know that the solar system is just a small part of the Universe?

  

  
 c) How fast is “faster than the speed of light ” ?

  

  

Research & Extension
This table shows the time it takes light to travel from the Earth to the following places:

The farther things are away from Earth, the older they are. Think back to what you know about 
how the Universe was formed. Things exploded outward from the Big Bang - the farther they 
went, the newer they are. If you are looking at Mars, you are looking at things that happened 
about four minutes ago. The farther the object is that you are looking at, the farther back in 
time it is. Therefore, when you look out into the universe, you are looking back in time. 

Conduct research to create a timeline of some of the main features of the universe. At one end 
will be the beginning of time (The Big Bang), and the other end will be the present era (Earth). 
Plot the items from the chart, and more that you find in your research, onto your timeline. You 
may wish to refer to the timeline you created on page 7.

Destination Time for Light to Get There 
from Earth Distance From Earth

Mars 4.3 minutes 4.3 light minutes
Sun 8.3 minutes 8.3 light minutes
Pluto 5.4 hours 5.4 light hours
Proxima Centauri 4.3 years 4.3 light years
Vega 25 years 25 light years
Betelgeuse 430 years 430 light years
Antares 600 years 600 light years
Orion Nebula 1,600 years 1,600 light years
Crab Nebula 63,000 years 63,000 light years
Andromeda Galaxy 2,500,000 years 2.5 million light years

EASY MARKING ANSWER KEY




