Activity 7: Tilted Earth

Overview
Having explored the distance to the Sun, the shape of the Earth’s orbit, and the differing temperatures and day lengths around the world, your class is ready to gain a deeper and more scientifically accurate and complete understanding of what causes the seasons.

Using small polystyrrene spheres or Earth globes as model “Earths,” with a light-bulb as a model “Sun,” students create a model that shows how the tilt of the Earth’s spin axis causes seasons. This model is especially effective in showing what causes seasonal varia​tions in daylength.

What You Need
For the class:

· 32 polystyrene balls

· 32 pencils

· 100 watt bulb with clip-on socket and extension cord

· Optional: 8 Earth globes
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6. Ask, “How about the blue—does it have day and night?” [No. It receives light the whole 24 hours; it has midnight Sun.] What is happening near the South Pole? [24 hours of darkness]

7. Have students compare what is happening in the two Northern Hemisphere cities. Ask, what season is it in the green dot city? TI blue dot? [both have summer] How are they different? [The day length is longer in the blue dot city.]

8. Say that all their Northern Hemispheres are tilted toward the Sun and have summer. Is this how it always is? How does the season change from summer to fall, winter, and spring during the year? Does the Earth rock back and forth? [no]
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LIS GEMS: The Real Reasons for Seasons



Tilting the Earth Toward the North Star
1. Tell the students that, as the Earth moves around the Sun, the North Pole always points at the North Star.

2. Pick a spot in the classroom to represent the North Star, e.g. the clock or a poster mounted high on a wall. Ideally, make your model North Star in the direction of the real North Star. Ask all the students to tilt the North Pole of their spheres toward the North Star. Have them practice spinning the spheres while keeping the North Pole pointed at the North Star.

3.
Go around to check that students standing between the Sun a the North Star are keeping their North Poles tilted away from the Sun, and toward the North Star. Students standing on the opposite side of the “orbit” should have their North Poles tilted toward the Sun (and the North Star). Students midway between these posi will have the North Pole pointing “sideways” to the Sun. [image: image3.png]



4. Stand near the part of the class whose North Poles are tilted towards the Sun. Ask, “When the Earth is in this part of its orbit, which Hemisphere is tilted more towards the Sun?” [Northern.] “Is it the same season in both Northern and Southern Hemispheres?” [No. In the Northern Hemisphere, it’s summer, and in the Southern Hemisphere it’s winter.]

5. Move counterclockwise (as seen from above) around the circle of students stopping at 3 positions: 1/4 of the way around, halfway around and 3/4 of the way around. At each stop, ask, “For the model Earths in this part of the orbit, is the North Pole pointing towards the Sun or away from the Sun?” [At the 1/4 and 3/4 stops the answer is neither—it’s pointing “sideways” to the Sun.] “What season is this?” [1st stop it’s fall in Northern Hemisphere; spring in Southern Hemi​sphere; 2nd stop it’s winter in Northern Hemisphere and summer in Southern Hemisphere; 3rd stop it’s spring in the Northern Hemi​sphere and fall in the Southern Hemisphere.]

6. Point to the students you started out with, who have North Poles tilted toward the Sun—the Northern Hemisphere’s summer position. Ask, “If Norway and Alaska are watching the midnight Sun, what are folks seeing in Antarctica?” (Stars—24-hour nights.)

7. Review by asking students to raise their hands if their Earth posi​tion has:
· longer days at the South Pole.

· longer days at the North Pole.

· day length is about the same in both Hemispheres.

8. Ask students to rotate their model Earths until their “hometown” (the green dot) is at noontime. Ask, “Can you tell in which season the Sun gets highest in the sky at noon?” [summer]

9. Collect the spheres, turn on the room lights, and have the students return to their seats.


The Earth’s north spin axis points almost exactly towards the North Star (within a degree). That is why the North Star always stays at the same spot in the sky while all the other stars seem to “revolve around it.”





As noted earliet to accurately model what really takes place, students should spin their globes in a counterclockwise direction, as from above.








