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Highs and Lows 

Grade 7 Pre-Visit Activity

Guiding Question: 

How do temperature and pressure affect the behavior of air?

KY Core Content 

SC-M-2.1.6
Earth is surrounded by a relatively thin blanket of air called the atmosphere. The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include water vapor. The atmosphere has different properties at different elevations. 

SC-M-2.1.7
Global patterns of atmospheric movement influence local weather. Oceans have a major effect on climate because water in the oceans holds a large amount of heat.

The Big Idea

The Earth and the Universe

Context

High pressure and cold air goes down

Low pressure and hot air goes up

The Activity:

Summary
· Even within a fluid substance, like a gas or a liquid, regions that have the same properties (like temperature, pressure, or concentration) tend to move in predictable ways. Regions with higher pressures tend to sink below regions with lower pressures. Likewise, regions with lower temperatures tend to sink below regions with higher temperatures.  In this activity students will be able to observe these phenomena.
· This activity is designed to engage the students in the behavior of weather.  It will also allow the students to take a bigger role in their own learning.  It will allow students to ask questions, make inferences, and test their guesses.  It will spark their curiosity.

Materials

· Aquarium 

· Water 

· Various food colors 

· Several plastic beakers 

· Washers/weights

· Thermometers

Procedure

1. Fill the aquarium almost to the top with water that is at room temperature. 

2. Place a few washers in the bottom of each beaker to weigh them down.

3. Fill one beaker with very cold water. 

4. Fill the other beaker with very hot water. 

5. Add a few drops of food coloring to the beaker of cold water and a few drops of food coloring of a different color into the beaker of hot water.  Try not to use blue and red for hot and cold.

6. Prepare more than one set of hot and cold beakers.

7. Before lowering the beakers into the aquarium, have the students observe the beakers and the aquarium. Do not tell the students the differences in the water.  Ask them what they notice. 

8. Pick up one beaker of hot water and one beaker of cold water and carefully lower them into opposite ends of the aquarium. 

9. Ask students what they observed about the motion of the water and suggest an explanation for what they saw (hypothesis).  Let them hypothesize and provide explanations of the phenomena.

10. Ask them why the water in the beaker is traveling in two different directions.

11. Have several plastic beakers with washers prepared.  Test as many of the students’ hypotheses as possible.  Have thermometers ready as well.

12. After about 15 minutes of testing and guessing, allow students to recognize temperature as the important variable.

What to Look for (Results)

· The cold water will sink to the bottom of the aquarium.  The hot water will rise to the top.

What’s happening here?

The science behind it
Most of our weather is caused by interactions between masses of air.  In general, cold air is denser than warm air.  This is a result of the air molecules’ behavior in reaction to temperature.  When air masses move over warm regions, they excite the air molecules in the air mass resulting in expansion and a decrease in pressure.  When air masses move over cooler regions, they slow down the molecules in the air mass resulting in shrinking and an increase in pressure.   Because of this, warm, less dense air rises and cold, denser air sinks.

Low pressure is usually associated with precipitation.  High pressure is usually associated with dry weather.  

Between these large air masses are boundaries called fronts.  Fronts are either cold or warm.  Generally, if the air behind the front is warmer than the air ahead of it, it is called a warm front and vice versa.  The interaction between fronts is what gives us wind.  Wind, or the movement of air, occurs when regions of air are moving from one area to another. 

Suggested Assessment Questions

· In what direction did the hot water move? 

· In what direction did the cold water move?

· How is the movement of liquid similar to that of gas? 

· Why does cold air sink?

· Why does warm air rise?

· What does this activity tell you about how the weather works?

· How does hot air move? 

· How does cold air move? 

Critical Response Question

How does this phenomenon relate to a lava lamp, a hot air balloon, ocean currents, El Nino, a stuffy attic, and/or today’s weather?

Resources

· http://www.coscosci.com/barometric/barometer.htm
· http://www.ametsoc.org 

· http://usgs.gov

· 

 HYPERLINK http://nwas.org 

http://nwas.org

· http://www.nws.noaa.gov/om/edures.htm
· http://www.uni.edu/~czarnetz/teach.htm
· Michael Allaby. How the Weather Works. The Readers Digest Association, Inc. Pleasantville, New York, 1995. ISBN 0-7621-0234-9

