A few ideas for promoting active learning in a large lecture

... and I mean active! Don't you hate staring at a sea of passive faces? Wondering whether they're awake? Here are some things I do to get their blood circulating. I didn't invent all of them.
1. Do the wave. I've done this with 8 students and I've done it with 80 students.  

 
Ask - did anyone actually run across the room? What actually traveled?

      Energy - everyone gains potential energy by standing. 


Information - "stand up". No mass transport in a wave!


If everyone stands in a circle around the periphery of the class, they can measure 

the period and speed of the wave. Have them figure out how to represent a     compression wave, too.

2. How much water is in the ocean? Works best with about 100 students. It's hard to visualize 97%, but we can get a handle on 3%. "Everyone stand up - o.k. you're all the water on earth. You and you and you, please stay standing, everyone else sit down. Everyone who sat down is salt water. You and you please sit down. The people who sat down are glacial ice, fresh, but unavailable for drinking. The last person standing is mostly groundwater. Last person, please sit down, but raise your right hand over your head. That hand is all the rivers and lakes. OK, close your hand, but leave your pinky finger up - that's water that is actually safe to drink. Thank you. Class, someone asked me whether we're going to run out of fresh water. You tell   
me -- are we going to run out or potable water?" Watch the light bulbs appear!


Water on Earth

· 97% in ocean

· 1.7% in glaciers (ice on land)

· 0.8% in groundwater

· 0.007% in rivers and lakes

· I don't know about potable, but I wouldn't drink the Ganges

3. Vote vote vote. Vote on issues. Vote on correct answers to pop quizzes. Vote for your favorite oceanographer. Vote for your major, your class, whatever. Just get your hand up in the air.
4. Point to the sun - I mean right now. Which way are you facing? What time of day is it? Where does the sun rise and set? Does that change with time of year? Does the sun go directly overhead? Can you show the path of the sun across the sky with your arm?

5. Sun/moon/earth - instructors, shockingly few of your students have actually held a globe in their hands and explored. 

· I've got a hands-on exercise called "global vision" to help them explore the world. Make sure they can see what it means to have 3/4 of the earth covered with water, and get them looking at the different ocean basins. If you come up with a good way to make great circles, let me know.
· To explain the phases of the moon, have the students stand in a circle around a bare lightbulb, each holding a tennis ball or orange or something. Students are the earth, ball is the moon, light bulb is the sun. Have them explore the connection between the moons orbit and phases. WATCH OUT! If your students cast shadows on their balls, they're making lunar eclipses, but may think they're looking at the dark of the moon. Hang your sun light up high.

· Why does the moon rise later each day? Need a student in the front (the earth), a student in the back of the room (the sun) and an instructor (the moon). First have your earth rotate (counter clockwise), and tell time by the sun. Then have the moon orbit the earth (counter clockwise) so that it rises slightly later each day. I invented this exercise on a beach in Washington, using the real sun, and it worked really well.
· Why does the light from the sun reach the earth in parallel lines? Turns out the ruby on my ring, when viewed from the back of a large classroom, looks about the same size as the earth as viewed from the sun. I ask students in the back of the room whether they have to move their eyes at all to see different parts of the stone.

· Seasons - gotta do the seasons, just to prove that your school is better than Harvard. Of course, you need a lightbulb and a globe. Ideally your students should manipulate the globes themselves. Have them all face south and mark with their arms the path of the sun across the sky in different seasons. I also like to have them, sitting in their seats, imagine themselves in various locations on earth, and point at the sun. 
6. how big is ... metric units! Have your students find objects or distances to help them remember 1 cm, 1m, 4 km, etc etc. Have them gesture with their hands and arms to indicate the size of 1 m3.






