Hanging Out on a Motionless Earth 

Materials Required:

Have a model of the universe within view of all students when discussing the Earth’s motion and our position relative to other objects in space.

Four globes with sticky tack highlighting Winnipeg, Manitoba. 

A flashlight.

An eraser.

The daily newspaper (if they are not on strike)

Safety or Ethical Considerations:

It would be important to ensure that all students understood the purely hypothetical nature of the discussion in relation to understanding the effects of the Earth’s axial tilt, rotation and revolution.  Besides the fact that the Earth will not actually stand still there are a lot of other effects of Earth motion that will not likely be covered in this discussion. 

Middle Years Curriculum fit:

Grade 6, Cluster 4:  Exploring the Solar System

This is an introduction to the unit and could last two lessons.  The object is to lay the foundation for future lessons, investigations and discussions.  These Specific Learning Outcomes will be addressed:

6-4-01  Use appropriate vocabulary related to their investigations of Earth and space.

             GLO: C6, D6

6-4-08  Recognize that the sun is the center of the solar system and it is the source of energy for all life on Earth.

             GLO: D6, E2, E4

6-4-12  Explain using models and simulations, how the Earth’s rotation causes the cycle of day and night, and how the Earth’s tilt of axis and revolution cause the yearly cycle of seasons.

             GLO: A2, D6, E2, E4

Hanging Out on a Motionless Earth

Once upon a time there was a boy named Joey.  Joey was a good kid.  He usually did his homework and almost always listened to his Mom and Dad.  On this beautiful September evening Joey and his friends were hanging out at the park near Joey’s house.  They were supposed to be doing group science “homework”.  Mr. Confusethemall, the science teacher, had asked them to investigate the “alleged” movement of the Earth.  He said that IF (as the experts say) the Earth is spinning at roughly 1770 kilometres per hour at the equator, that his highly capable students ought to be able to find some proof of that motion.  Mr. Confusethemall challenged them to do so.  He had suggested activities such as spinning a wet bicycle tire fast to see what happens to the water and walking forward while throwing objects directly above them into the air.  Well these had become fabulous games and it wasn’t until Joey heard his Mom call out that it was time to get ready for bed that the boys realized that they hadn’t done any homework at all!

DISCUSSION:

Have a student try out the activity where they throw an eraser straight up into the air while walking.  Discuss how the student moves and that the eraser doesn’t have the same forward motion. 

Discuss what would happen to the water if you were spinning a wet bicycle tire.  Ellicit that the water will fly off the tire. 

Ask what Mr. Confusethemall might have been suggesting when he assigned this homework.  (i.e. that the eraser should move too if the earth is moving and that the oceans should spin off of Earth).

Ask students if Mr. Confusethemall’s suggested activities prove that the Earth moves or doesn’t move? Steer this discussion toward what sort of proof we have that the Earth does move.  Bring in a newspaper and highlight the section that says “sunrise” and “sunset”.  Ask if that fits in with a moving Earth theory or a moving sun theory.   Challenge their suggestions and provide no answers.  

The ultimate purpose of this discussion is to get the students thinking about Earth motion and also to lay the groundwork for future discussions of the “nature of science”.  This will allow for fuller discussion of how conceptions of the Earth and its position in space have been continually questioned and how our understanding has evolved over time.

When students start demanding answers continue with the story.

BACK TO JOEY:

Joey muttered all through his teeth brushing about how unfair it was that Mr. Confusethemall had given them so little time to investigate such a huge issue.  Joey hated not having his homework done for class but he had had such a great time hanging out with his friends!  As he put his head down on his pillow he muttered “I wish the stupid Earth would just stand still and I could go back and hang out with my friends”.  Within moments Joey was asleep.  

Two doors drifted in space in front of Joeys dreamy eyes...  Like any good dreaming boy, he knew he had to pick one so...

Door number one:

When he opened door number one he saw his buddies in the park beside his house.  He ran over to them and saw that they looked like zombies because of the big dark circles under their eyes.  When he asked what the problem was they said that they hadn’t slept for days because the sun wouldn’t go down.  All the animals in the neighbourhood were acting totally strange and there were some really upset people on the other side of the earth because for them – the sun wouldn’t come up.  For them it was dark ALL the time and all of the plant life was dying.  

In his dreamy state, Joey remembered that he had wished that the Earth would stop moving so that he could hang out with his friends on that warm September evening.  This was not what he had in mind.  Even with all the sunshine in Winnipeg he could still feel that winter was coming.  He didn’t like this one bit so he went back through door number one.

Door number two:

When Joey opened door number two he was in for a shock.  In front of him was black space speckled with stars and below him a model of the solar system like the one in his science classroom. He could see the outlines of the orbits that the planets were supposed to take around the sun and he could also see that the planets were all off kilter or tilted on their axis by different amounts.  He noticed that the Earth wasn’t moving around the sun but that it was at the closest point on the orbit to it (perihelion).  Joey smiled as he jumped out of doorway number two toward the park by his house in Winnipeg.  “I’m gonna get an ice cream cone”.   When Joey landed softly in the park he was knee deep in snow.  “I don’t understand” Joey muttered to himself “I saw how close this Earth is to the sun and it IS day time so what gives”?  He was way too cold to stick around and find out so he went back through doorway number two.          

Joey drifted in space until he heard his mother’s voice calling him for breakfast.  Even though he hadn’t done his homework he was dying to speak to Mr.Confusethemall to straighten all this stuff out!

DISCUSSION:

Ask the students if they think what happened outside door number one is “true” or reasonable.  

Dim the lights and using the globe as Earth and a flashlight as the sun,  have students recreate the scenario.  

Ask students how long it takes for the Earth to “rotate” one day or go from sunset to sunset in Winnipeg.  Show with the flashlight how the Earth’s rotation causes day and night.

Draw attention to the “dark” side of the globe.  Discuss other possible consequences of the Earth ceasing to rotate.  I.e. effects on plants, animals, people, crime, travel, weather.

Ask students if they think what happened outside door number two was “true” or reasonable.        

Place four globes at points in the classroom representing the various points of the orbit of the Earth around the sun.  Maintain consistent axial tilt (axis pointing in the same direction) and have Winnipeg facing the sun/ flashlight on all four globes.    

Ask students to suggest how it could be possible that it could be colder on the Earth in Winnipeg when the Earth is closer to the sun.

Dim the lights and have students shine the flashlight on the four globes noting the angle that the rays shine onto Winnipeg as a result of the axial tilt.  Ask students if they think that the angle of the sun has any bearing on its strength.

Discuss peak sun burning hours and the angle of the sun in the sky.

Discuss that even though the Earth is closer to the sun it is not appreciably closer and that the angle of the sun’s rays are the determining factor in the seasons. 

Concluding Questions:

This is a really tricky topic to “get” and as such I would spend at least two classes on this lesson.  I would also work with each group to ensure that they understood the concepts. 

In groups of four with access to the globes and flashlights have students answer the following questions:

1.  Knowledge 

What causes the cycle of day and night?  (Earth’s rotation)

What causes the yearly cycle of seasons? (Earth’s revolution around the sun)

2. Comprehension

Compare the differences between rotation and revolution?

(Rotation takes 24 hours as the Earth spins on its axis.  A revolution around the sun takes approximately 365 days)

3.  Application

Taking only the angle of the sun’s rays into account, what would be the best location for an agricultural crop that requires intense heat and sunlight?

4.  Synthesis

Consider axial tilt, length of revolution of the planet around the sun and planet rotation: What would your ideal planet look like and why?

5. Evaluation

            Compare this new planet to Earth and evaluate the merits of each. 

Origins of this “Event”

This idea stemmed from a discrepant event lesson plan designed to motivate students in the study of physical science, specifically Newton’s Laws of Motion. Using Discrepant Events to teach Scientific Process    http://www.uhigh.ilstu.edu/labschool/ep/vol2/wenning.htm
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JUST THE STORY

Hanging Out on a Motionless Earth

Once upon a time there was a boy named Joey.  Joey was a good kid.  He usually did his homework and almost always listened to his Mom and Dad.  On this beautiful September evening Joey and his friends were hanging out at the park near Joey’s house.  They were supposed to be doing group science “homework”.  Mr. Confusethemall, the science teacher, had asked them to investigate the “alleged” movement of the Earth.  He said that IF (as the experts say) the Earth is spinning at roughly 1770 kilometres per hour at the equator, that his highly capable students ought to be able to find some proof of that motion.  Mr. Confusethemall challenged them to do so.  He had suggested activities such as spinning a wet bicycle tire fast to see what happens to the water and walking forward while throwing objects directly above them into the air.  Well these had become fabulous games and it wasn’t until Joey heard his Mom call out that it was time to get ready for bed that the boys realized that they hadn’t done any homework at all!

Joey muttered all through his teeth brushing about how unfair it was that Mr. Confusethemall had given them so little time to investigate such a huge issue.  Joey hated not having his homework done for class but he had had such a great time hanging out with his friends!  As he put his head down on his pillow he muttered “I wish the stupid Earth would just stand still and I could go back and hang out with my friends”.  Within moments Joey was asleep.  

Two doors drifted in space in front of Joeys dreamy eyes...  Like any good dreaming boy, he knew he had to pick one so...

Door number one:

When he opened door number one he saw his buddies in the park beside his house.  He ran over to them and saw that they looked like zombies because of the big dark circles under their eyes.  When he asked what the problem was they said that they hadn’t slept for days because the sun wouldn’t go down.  All the animals in the neighbourhood were acting totally strange and there were some really upset people on the other side of the earth because for them – the sun wouldn’t come up.  For them it was dark ALL the time and all of the plant life was dying.  

In his dreamy state, Joey remembered that he had wished that the Earth would stop moving so that he could hang out with his friends on that warm September evening.  This was not what he had in mind.  Even with all the sunshine in Winnipeg he could still feel that winter was coming.  He didn’t like this one bit so he went back through door number one.

Door number two:

When Joey opened door number two he was in for a shock.  In front of him was black space speckled with stars and below him a model of the solar system like the one in his science classroom. He could see the outlines of the orbits that the planets were supposed to take around the sun and he could also see that the planets were all off kilter or tilted on their axis by different amounts.  He noticed that the Earth wasn’t moving around the sun but that it was at the closest point on the orbit to it (perihelion).  Joey smiled as he jumped out of doorway number two toward the park by his house in Winnipeg.  “I’m gonna get an ice cream cone”.   When Joey landed softly in the park he was knee deep in snow.  “I don’t understand” Joey muttered to himself “I saw how close this Earth is to the sun and it IS day time so what gives”?  He was way too cold to stick around and find out so he went back through doorway number two.          

Joey drifted in space until he heard his mother’s voice calling him for breakfast.  Even though he hadn’t done his homework he was dying to speak to Mr.Confusethemall to straighten all this stuff out!
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