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Problem/Question: How does evidence support the idea that the universe is expanding?

Background Knowledge about Distances in Space

•
Distance from Earth to the Sun: 1 Astronomical Unit (AU); 93 million miles, 150 million kilometers (km)

•
Distance across our solar system: 60,000 AU, 5.6 trillion miles, 9 trillion km

•
Light Year (LY): the distance light travels in one year. 5.88 trillion miles, 9.5 trillion km

•
Distance to nearest star outside our solar system (Alpha Centauri): 4.22 LY

•
Parsec (pc): Equal to 3.26 LY; also kilo parsec (kpc), 1000 parsecs and mega parsecs (mpc), 1,000,000 parsecs

•
Distance across our galaxy (The Milky Way): 100,000 LY or 30.8 kpc

•
Distance to the next closest galaxy (Canis Major): 8 kpc

•
Average distance between galaxies: a few mega parsecs (approx. 10 million LY)
	Expanding Universe Data Collection

	Balloon Size
	A-B (cm)
	B-C (cm)
	A-C (cm)

	Deflated balloon
	5 cm
	5 cm
	5 cm

	(multiplied by 10 million light years)
	50 million LY
	50 million LY
	50 million LY

	Small (2 blows)
	
	
	

	(multiplied by 10 million light years)
	
	
	

	Medium (4 blows)
	
	
	

	(multiplied by 10 million light years)
	
	
	

	Large (6 blows)
	
	
	

	(multiplied by 10 million light years)
	
	
	


· What did you notice about the measurements in your data? 
· Can you devise an explanation for your data based on your observations? 
· How is the model that you created (balloon and dots and puffs of air) similar to the universe and its expansion?
· How is the model that you created (balloon and dots and puffs of air) different than the universe and its expansion? 

· How could this model support or refute the theory that the universe is expanding?

· Compare the distances in our solar system to other distances throughout the universe.
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Name ___________________________________________    Date _________________ Student No. ___________

Expanding into the Expanding Universe
Since the 16th century, scientists like Tycho Brahe, Isaac Newton, Nicolas Copernicus, Johannes Kepler, and Albert Einstein (to name a few) have theorized about the nature of the solar system and the universe as a whole. To explore the changing theories of the nature of the universe, choose and complete one of the following tasks:
· A research paper about the astronomer, cosmologist, philosopher or physicist of your choosing and how they contributed to the theory of the expansion of the universe. 
· A travel brochure that is detailed and in color which describes the sights and phenomenon that one would encounter when traveling the universe. This must contain relevant science vocabulary and demonstrate your understanding of distances in space and the theory of the expansion of the universe. 
· A timeline highlighting important dates, scientists, and contributions to the theory of the expansion of the universe.
· A song, poem, or rap about the expanding universe and at least 3 major milestones and contributions to the theory of the expanding universe. 
· Create a multimedia presentation that represents one of the above assignments. 


Checking for Understanding: Expanding the Universe
1. The illustration below can represent a model of the universe.   What is represented by the white areas on the balloons? (SC.8.N.1.6)   
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Photo credit: http://clipartcotttage.deviantart.com/art/Balloons-Aqua-441284203
A. comets

B.  galaxies

C.  stars

D. universes 
2. Evidence that the universe is expanding can come from data and observations that scientists make over the course of their studies. How does new evidence impact existing scientific theories? (SC.8.N.3.2)
A. New evidence is not given as much credit as old, existing ideas so it rarely enacts changes.
B. New evidence is often used to change existing theories, but the theories are rarely discarded. 
C. When new evidence is found scientists will discard old theories and start over with new ideas.

D. When new evidence is found that contradicts existing theories, it is ignored and discarded.

3. There are great distances between objects in space. Which relationship below represents the greatest distance between objects? (SC.8.E.5.1)
A. The distance between two stars

B. The distance between two galaxies

C. The distance between two solar systems

D. The distance between two planets in our solar system

4. Which of the following statements provides evidence for the theory that the universe is expanding? (SC.8.E.5.1, SC.8.N.1.6)
A. There isn’t a measureable change in the distance between galaxies.

B. The distance between most galaxies continues to get smaller and smaller.
C. The distance between most galaxies continues to get greater and greater.

D. Some galaxies are getting closer together while others are moving farther apart.

5. We are currently not able to travel to other stars and galaxies because: (SC.8.E.5.1)
A. They are too hot for our space vehicles to travel there.

B. They are too far away to get there in a human lifetime.
C. There is not enough funding to support travel beyond our moon.

D. We are uncertain the best route to take to travel outside our solar system.

Name ___________________________________________    Date _________________ Student No. ___________

Alternative for EdPuzzle Questions

Think about this question while watching the video at the following link:

Do you think the universe has a boundary where it ends?

View the video at the following link:

https://edpuzzle.com/assignments/m/558c0ccb8d5e8ad74766451c/558c0959462ec046037b25ed
(Stop video at :35 and answer this question)
1.  What are you seeing on the screen at this moment?

a. A galaxy

b. The entire universe

c. A comet

==================================================================

(Stop the video at 1:03 and answer this question.)

2. What does he mean by other dimensions or alternate realities?

​​​​​​​​​​

==================================================================

3. At the end of the video, discuss the two following questions with your partner or table mates:

a. Is there a boundary to our universe?

b. What might possibly be beyond our universe?


Answer Keys

Expanding the Universe Student Worksheet
For the lab chart the answers will vary depending on starting measurements and the amount of air added to the balloons.

1. What did you notice about the measurements in your data? (Answers will vary but students should be able to see that the measurements keep getting larger and larger)

2. Can you devise an explanation of your data based on your observations? (Students should be able to respond that as they added more air to the balloon, the dots (galaxies) got farther and farther apart.)

3. How is the model that you created (balloon and dots and puffs of air) similar to the universe and its expansion? (Answers may vary but could include that the dots (galaxies) are moving apart as the balloon (universe) expands. The balloon is like the universe in that it contains all of the galaxies (dots). 

4. How is the model that you created (balloon and dots and puffs of air) different than the universe and its expansion? (Answers may vary but could include that the universe is not made of rubber (to our knowledge), the galaxies are much bigger and much farther apart than the dots that were drawn, air is what’s causing the expansion of the balloon but that’s not what’s causing the expansion of the universe.)
5. How can this model support or refute the idea that the universe is expanding? (This model shows that if the measurements between galaxies demonstrate that the galaxies are moving further and further apart, this could be evidence to support that the universe is expanding).
6. Compare the distances within our solar system to other distances throughout the universe. (Answers may vary but could include that the distances within our solar system are extremely small compared to those outside our solar system).
Expanding the Universe Check for Understanding
1. B
2. B

3. B

4. C

5. B
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