Lesson Plan for The Greenhouse Lab
Background: The students have taken Earth Science and learned about global warming there.  Now, we are presenting global warming from a physics perspective.  They have had extremely little or no instruction about the electromagnetic spectrum.  In physics, they are currently studying heat.  The students have done one research paper where they were required to think about the reliability of internet sources, but they have received little instruction about specific types of websites that should be avoided.
Pre-lab: I will present this lab on a block day (90 minutes).  The first 30 minutes or so will be spent lecturing about 1) the electromagnetic spectrum, 2) heat transfer by radiation, and 3) solar energy and global warming.  
1) The electromagnetic spectrum: We will be doing a unit on light later, so here I intend to provide a brief overview, just focusing on visible light, infrared, and UV light.  I will explain the connection between “heat” and “infrared” (night vision goggles, for example).   I will talk about light primarily in terms of photons, just mentioning that light is also thought of as a wave.
2) Heat transfer: We have already covered heat transfer by conduction and convection, and radiation is the third piece.  I will discuss that photons can transfer energy from one place to another, but will not go into relationships between wavelength/color/energy.

3)  Solar energy and global warming: I will describe the sun’s spectrum and explain that the sun’s energy is absorbed by the Earth and re-radiated as infrared.  I will describe a greenhouse and explain the analogy of global warming as a “greenhouse effect.”  I will introduce the main greenhouse gases in the atmosphere and draw a picture of how those molecules trap the infrared photons.
The sim: At this point I will have the students complete the sim in pairs.  I will encourage them to seek answers on the internet, but caution them to be wary of their sources and have them list every source.  I will remind them about current research regarding the reliability of Wikipedia, a commonly referenced online encyclopedia.  I will tell them that they will be gathered back together for a discussion (especially focusing on questions 3 & 4).
Post-lab discussion: Before the students finish (either at the end of the block period or the beginning of the next class), we will discuss their findings.  They should be ready to explain their investigation, and we will discuss some of the following questions:

· What processes caused an increase in the Earth’s temperature?

· What are some natural processes that may contribute to global warming?

· What are some man-made processes that may contribute to global warming?

· What are some ways to counteract these processes?

· What recent evidence has been gathered to support the theory of global warming?

· What effect will global warming have on people worldwide?

· What is the current political climate regarding global warming?  Why has global warming been a controversial theory?

· What websites did you use, and why do you think they can be considered trustworthy?
