Title
Light Years – Measuring Distances

Materials for Presentation


For the demonstration you will need:



Tape Measure



Stop Watch 



Toy Car



Long, loosely coiled spring


Each group of about four should have:


Tape Measure 



Stop Watch 

Choice of objects, such as a toy car, a spring, a golf ball, a drinking bottle, a paper airplane, or any creative object that can travel without a great deal of friction between its surface and the surface of the floor.

Curriculum Connection

Senior 1 Science

Cluster 4: Exploring the Universe

	S1-4-06 
	Differentiate between units of measure used for astronomical distances, and perform simple calculations using these units. 

Include: 
astronomical unit, light year 

	GLO: C2, D6   


Misconceptions of “Light” and “Vision” According to Driver

“When children have a notion of light as an entity they do not necessarily think of light traveling,” (Driver, p.130).

“[The children] thought that light travels different distances depending upon whether it is night or day.”(p.130).

“[The children] did not depict any light traveling from the object to the eye: they tended to the idea that the light simply illuminates the object so that it can be seen,” (p.44).

Essential Planes of Activity


The Experiential

· Have the class observe a demonstration. Ask the class how far they think your little toy car can travel in two seconds when pushed across the floor of the classroom. Record on the board the students’ predictions. Lay a tape measure along the length of the classroom floor. Ask one student to be the timer and to shout when the stopwatch reaches the two second mark. Have another student stomp their foot down on the floor at the place along the tape measure at which the car has reached in the two seconds. Do three or more trials and record data on the board.

· Explain to the students that we could do the same sort of measurement for many different things. Show them a quick demonstration of a wave propagating through a very long, loosely coiled spring, if there is one available to you. Let them observe the wave traveling along the floor, just as the toy car had traveled along the floor.

· Now ask the class to become more involved. Form groups of about four students and ask them to do the same sort of measurements using an object of their choice. They may want to use a different amount of time other than two seconds, depending on the object they choose. Have all the students record their results in a table.

· As students finish their activity and take their seats, list many more objects that we could have measured and ask if we could have used light as one of our “objects” to measure. 


The Psychological

· With the data that was recorded on the board during the demonstration, show the students how to calculate the average distance the car traveled over the three trials. Ask them to do the same with their data. Then show the students how to calculate the distance the car traveled in just one second, instead of two. Ask them to do the same with their data. 

· Explain to the students how you might now describe this number as the distance a toy car travels in one second. Further explain that this distance should be called a “car second” because it took the car a second to travel this distance.  Write on the board, for example: 

1.3 meters = 1 car second

· Have a student stand this distance away from you and say to them that he or she is one car second away from you. Have the students stand exactly twice as far from you and say that he or she is now 2 car seconds away from you. 

· Have the groups make an equation like the one on the board (1.3 meters = 1 car second) using their own data and their own object. Try to avoid giving them a formula, such as, “distance” = 1 “object” second, where they simply need to insert their data and object without making sense of the equation.

· Once you have ensured every group has an equation, ask the groups to each call out their equation.  Raise questions to the class about statements that should be corrected.

· Then, probe the class. “If we are able to do this same measurement with light as our “object” what might we call the distance light travels in one second?” (A light second.) 


The Theoretical

· Try to explain to the class that light could be measured, somewhat, like this. But light, which travels as particles (like our objects) and as waves (like we saw in the spring), travels much further in one second than any of the objects we measured. It was actually found that light travels 300, 000 km in one second.

· Explain to the class that people who studied our universe needed a new unit of measurement in their exploration of the universe. The distances involved in Astronomy are so large (like the distance between the Earth and the Sun, for example), that they become rather cumbersome to measure using small units like miles or kilometers. So Astronomers have come up with a more convenient unit of distance. You may already have heard of it, it is called the light year.
 This is just like the light second, but rather than the distance light travels in a second, it is the distance light travels in a year. 
· Continue the discussion and provide the class with many examples of when you would use this measurement. Check out the resources below to give you an idea of how to help explain the magnitude of these distances in the universe. The website also describes how time elapses before we see explosions in our universe.
Resources


http://astro.uchicago.edu/home/web/lucia/a100/lectures/light.html

� http://astro.uchicago.edu/home/web/lucia/a100/lectures/light.html
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