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Lesson Summary: In this activity, the students will perform a short hands-on demonstration of global warming and the greenhouse effect.  Students will then relate what they saw in the demonstration to what occurs on the planet and answer the questions on the Global Warming in a Jar Worksheet.  


Subject: 

Science: Earth and Space Science 
Grade Level: 

· Target Grade: 7  

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:

· 2 small thermometers per group
· 1 large glass jar per group
· a watch or clock
· a sunlamp or access to a sunny area
· Global Warming in a Jar Worksheet
Lesson Plan: 
· Divide the class into groups of 3 students.  Two students in each group should be designated the temperature readers, and one student should be the recorder.
· Distribute the materials to each group; each group will receive 2 thermometers, a glass jar, a watch, and access to a sun lamp if you are not performing this activity outside on a sunny day.
· First, each group should place their 2 thermometers under the sun lamp or in a sunny area for about 3 minutes to allow the thermometers to reach a stable temperature.  Be sure to designate the thermometers as #1 and #2.  
· After these three minutes, the students should observe the temperature reading on each thermometer and record this temperature and the time on their Global Warming in a Jar Worksheet.
· Next, place a large glass jar over thermometer #1, making sure that the jar does not cast a shadow onto either of the thermometers.  The thermometer may stand against the inside of the jar.
· Every minute, for the next ten minutes, students are to observe and record the temperature and time on their worksheet.  
· Before the students go on to answer the questions on the worksheet, it may be a good idea to introduce the greenhouse effect and the background concepts.
· Students may then answer the questions on the Global Warming in a Jar Worksheet. 
Assessment: Students are to complete the questions on the Global Warming in a Jar Worksheet.  Possible discussion topics after the completion of this activity include the following: As the relationship between global warming and pollution is still unknown, hypothesize what you think pollution has to do with the atmosphere and how this affects global warming?  How could we introduce the effect of pollution in the jar?  How do you think this would change our results?
Background & Concepts for Teachers:
· The air over the exposed thermometer is always moving; as it gets warm it is replaced by cooler air.  Because the air in the jar cannot circulate, this air stays in the sunlight and gets warmer and warmer. 
· A similar trapping of heat happens in the Earth's atmosphere.  Sunlight passes through the atmosphere and warms the Earth's surface.  The heat radiating from the surface is trapped by greenhouse gases. 
· Without an atmosphere, the Earth's temperature would average about 0° F.  This warming due to heat-trapping gasses is called the "Greenhouse Effect."  Both the atmosphere and the jar allow light to enter, but then trap that energy when it is converted to heat. 
· The Greenhouse Effect and Global Warming are two different things.  The Greenhouse Effect allows the temperature on Earth to remain at a level high enough to sustain life.  It is when too much heat is trapped in the atmosphere that the problem of Global Warming presents itself.
Vocabulary / Definitions: 

· The Greenhouse Effect: the process by which an atmosphere warms a planet.
· Global Warming: an average increase in the Earth's temperature, which in turn causes changes in climate.  A warmer Earth may lead to changes in rainfall patterns, a rise in sea level, and a wide range of impacts on plants, wildlife, and humans. 

References:
· http://sln.fi.edu/tfi/activity/earth/earth-5.html
· http://www.epa.gov/globalwarming/kids/gw.html
TEKS:

7.1 (A) Demonstrate safe practices during investigations

7.2 (B) Collect data by observing and measuring

7.2 (C) Organize, analyze, make inferences, and predict trends from evidence

7.2 (D) Communicate valid conclusions

7.3 (C) Represent the natural world using models and identify their limitations
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