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Introduction:  In the 1920s, Edwin Hubble discovered that all galaxies are simultaneously moving away from each other, 

meaning the universe must be expanding.  This important discover can be modeled in one-dimension with a rubber band 

representing the universe and tick marks representing galaxies.     

 

Materials: 

 Wide rubber band  

 Centimeter ruler (meter stick) 

 Ballpoint pen or fine tip marker 

 Data table and graph (below) to record results 

 Scissors 

 Tape (only if you are working without a partner) 

 

Procedure: (Work with a partner unless otherwise instructed) 

1. Use scissors to cut the rubber band once make a single length. 

2. On one side of the rubber band draw a wave pattern, similar to the one seen below 

 

 

 

3. Place the cut rubber band, flat, above the ruler with an end of the rubber band past the end of the ruler, as seen below 

 

 

 

 

 

 

4. Use the pen to mark a thin line on the band at every two centimeters, as shown below (do not stretch the band) 

 

 

 

 

 

 

5. Imagine that the mark at the 1cm line is our Milky Way galaxy.  Label this mark “MW”.  This will be the reference.  The 

other marks on the rubber band represent other galaxies in the universe, far from the Milky Way.  Label them with letters 

of the alphabet, A through G.  The band should resemble the image below. 

  

 

 

6. Now line up the MW reference with 0 cm on the ruler.  The rest of the galaxy marks on the rubber band should line up 

with every other centimeter.  These shows how far away each of the other galaxies are from the Milky Way initially.  

Record these values in the initial distance column of the data table. 

 

 

 

 

 

 

7. Hold the rubber band at the end behind the MW mark.  Stretch the rubber band so that the Galaxy “A” mark moves from 

the 2 cm line to the 4 cm line.  Make sure that the Milky Way reference remains aligned with the 0 cm line on the ruler.  

Read the stretched distance from the Milky Way for each galaxy.  Record these measurements in the stretched distance 

column of the data table.  (There is no image to display this step, ask the teacher if you are unsure what to do.) 

 

8. Subtract the “stretched distance” from the “initial distance” for each galaxy to find the total distance it moved.  Record 

these results in the third column of the data sheet. 

 

MW A B C D E F G 

MW A B C D E F G 
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9. Assume it took 0.5 seconds to stretch the rubber band.  0.5 seconds represents the time the galaxies spent traveling from 

their initial positions to their stretched positions.  Calculate the speed of each galaxy and record the results in the “galaxy 

speed” column of the data table.  To calculate speed, divide the total distance moved by 0.5 s. 

Table 1: Speed of model galaxies 

Galaxy 
Initial distance 

from MW (cm) 

Stretched distance 

from MW (cm) 

Total distance 

Moved (cm) 

Galaxy 

speed (cm/s) 

A 1.0 2.0 1.0 2.0 

B 2.0 4.0 2.0 4.0 

C 3.0 5.9 2.9 5.8 

D 4.0 7.8 3.8 7.6 

E 5.0 10.0 5.0 10.0 

F 6.0 12.1 6.1 12.2 

G 7.0 14.4 7.4 14.8 

 

10. To see the trend in data, make a graph with initial distance from the Milky Way as the IV and galaxy speed as the DV. 
 

Figure 1: Galaxy distance vs. speed  
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Distance from Milky Way galaxy (cm)  

11. What do you notice about the speed of each galaxy as they get father from the Milky Way? 


