	PEER Teacher Requested Resource

	Lesson Plan
	



[image: image1.jpg]


Atmospheric Movement 
Download all Associated Files for this lesson from our Website


 
Summary: 
This lesson plan will educate students on how to identify how global patterns of atmospheric movement influence local weather using weather maps that show high and low pressures and fronts. The lesson will also educate students on what conditions are necessary for changes in weather and how those changes affect weather on a global scale.
Keywords: Atmosphere, Climate, Weather, Pressure, Fronts
Subject TEKS: 

· Science: 8.10B Earth and Space: Identify how global patterns of atmospheric movement influence local weather using weather maps that show high and low pressures and fronts.
Grade Level: 7/8
Learning Objectives: 

The students will be able to: 

· Understand how the sun affects the earth’s atmosphere
· Understand how atmospheric movements affect weather
· Identify cold fronts and warm fronts

· Understand how air pressure affects weather systems

· Understand how air moves through the atmosphere
Time Required: One 50 minute class period 

Materials: 

· Egg in the Bottle Experiment – Fire Safety required.
· Glass bottle with a long, narrow neck (Narrow enough so that the egg sits on top of it but does not fall through)
· Boiled egg
· Matches/lighter
· Old newspaper
· Make it Rain Teacher Demonstration
· Glass jar

· Plate

· Hot water

· Ice cubes
· Convection Currents Teacher Demonstration 

· 4 empty, cleaned and identical glass bottles ~9.5 fl oz (roughly the size of Starbucks Frappuccino coffee drinks)

· Two different colored liquid food dyes

· 2 laminated playing cards

· A pitcher of hot water and a pitcher of cold water
· Computer lab for Online Demonstration 

Reusable Activity Cost Per Group [in dollars]: $30

Expendable Activity Cost Per Group [in dollars]: $4

Background and Concepts for Teachers: 

The earth is surrounded by layers of gasses, each with unique properties.  These layers of gasses are known as the atmosphere and they are responsible for maintaining relatively moderate temperature ranges on earth.  Due to differential heating of the earth's surface, areas of the atmosphere have different properties similar to the surface over which the air has moved.  These differences in weather factors such air temperature, air pressure, and humidity result in weather events at fronts.  
Vocabulary / Definitions: 

· Atmosphere: 

· Convection Current: a stream of fluid propelled by thermal convection; thermally produced vertical air flow
Lesson Introduction / Motivation:

To interest the students in the lesson start with the teacher demonstration of making rain inside a glass jar. 

· Fill the jar about halfway with very hot water. 

· Cover the jar with the plate and wait a few minutes before you start the next step.

· Put the ice cubes on the plate.

The cold plate traps the moisture in the warm air, which is inside the jar to condense and form water droplets. This is the same thing that happens in the atmosphere. Warm, moist air rises and meets colder air high in the atmosphere. The water vapor condenses and forms precipitation that falls to the ground.

Presentation/Explanation: 
Attached is a PowerPoint with the topics of the lesson.
Slide 6 has a quick learning check – students can raise their hand to answer or write the answers on a piece of paper to turn in. 

Slide 12 has a break for the Convection Currents Demonstration 
  
Materials Needed: 

· 4 empty, cleaned and identical glass bottles ~9.5 fl oz (roughly the size of Starbucks Frappuccino coffee drink)

· Two different colored liquid food dyes

· 2 laminated playing cards

· A pitcher of hot water and a pitcher of cold water
Instructions: 

1. Add one food dye color to 2 bottles and fill with cold water.
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Add the second food dye color to the remaining two bottles and fill with hot water.

3. Place one card on top of a hot water bottle and holding it secure at the lid to prevent water from spilling out, turn the bottle upside down and balance on top of a cold water bottle.

4. Repeat step 3 but with a cold water bottle on top and a hot water bottle on bottom.

5. Swiftly pull out the card, carefully lining up the bottles to prevent spills.  

Discussion for Convection Currents demonstration in the slides’ note section. Experiment adapted from Steve Spangler experiment viewed here: http://www.youtube.com/watch?v=RCO90hvEL1I
Slide 13 – has a quick learning check – students can raise their hand to answer or write the answers on a piece of paper to turn in. 

Slide 21 has a break for the Air Pressure Demonstration Safety issue: Fire
 
Materials: 

· Peeled, boiled eggs enough for class groups (use vegetable oil to make boiled eggs slippery)
· Empty glass bottle/flask with large enough rim for an egg to sit in but not fall through

· Strips of newspaper (about 7x1 inches) 

· Candles
Process:

1.
Divide the class into 4 groups or perform the demonstration for whole class
2.
Give each group an empty glass bottle, a boiled egg, and a piece of    newspaper.

3.
Peel the boiled egg.

4.
Light the piece of newspaper on fire and drop it into the bottle.        Teacher assistance and supervision required.
5.
Quickly put the egg over the mouth of the bottle.

Explanation:

What happens? The lighted newspaper heats the air inside the bottle above. When air is heated it expands and takes up more room. As the heated air expands, some of it escapes out of the bottle. When the newspaper goes out, the air inside the bottle cools and contracts, which takes up less room. This creates a lower pressure inside the bottle than outside the bottle. The greater pressure outside the bottle forces the egg to get sucked into the bottle.
To remove the egg from the bottle, blow for a few seconds into the bottle – careful: the egg will shoot out! http://www.youtube.com/watch?v=Fhz4xsJ1LUo
Explanation: blowing air into the bottle raises the air pressure which pushes the egg back out. 

1. Insert three candles into the bottom of the egg.

2. Light candles. 

3. Hold egg and candles face up on the table while holding the bottle/flask upside down over the candles. 

Explanation:

What happens? The same principle as before. The pressure difference is so great it can actually pull the egg up into the bottle against gravity. 

Discussion for Air Pressure demonstration in the slides’ note section.
This activity adapted from Steve Spangler Science, if materials unavailable view the activity at http://www.youtube.com/watch?v=M_eScIAl8Dg or http://www.youtube.com/watch?v=Fhz4xsJ1LUo 
Online Activity:


Either have students manipulate weather conditions or demonstrate to the entire class if computers are limited, the manipulations to weather for this short online demonstration: http://www.scholastic.com/kids/weather/ 
Lesson Closure: 
 
The final link on the slideshow tests what the kids have learned about the types of weather that occur under different conditions. This can be done together as a class or in groups if laptops are available.

Assessment/Evaluation: 

Have the students complete the attached worksheet to assess their comprehension of the topic. Take up the worksheet and grade it for completion or accuracy, but keep a look out for patterns of areas of difficulty in case you need to reteach a certain aspect of the lesson.
Safety Issues: 

This lab does involve fire demonstrations so students need to be aware of any extra paper or other flammable objects lying close to the source of the flame as well as be conscious of loose clothes and long hair. A teacher should keep a close eye on the activity when the matches or lighter are being used and if necessary the teacher can go around and light the newspaper on fire for each group. Have a fire extinguisher and bucket of water on hand when doing the experiment as a precaution. 
Resources: 
· http://www.weatherwizkids.com/experiments
· http://teacher.scholastic.com/activities/wwatch/investigate/weather_maker.htm
· http://www.sercc.com/education_files/wxmap/wxmap.html
· http://www.youtube.com/watch?v=ysh2mVMonM8&feature=player_detailpage 

References: 

· https://nisd.schoolnet.com/Outreach 

· http://earth.rice.edu/mtpe/atmo/atmosphere/atmosphere_why.html 

· jpostema.napsk12.org/blob/download/1376‎  
· https://fp.auburn.edu/fire/atmosphere.htm 

· http://www.learner.org/interactives/weather/atmosphere.html 

· http://www.indiana.edu/~geol105/1425chap4.htm 

· http://usatoday30.usatoday.com/weather/tg/whighlow/whighlow.htm 

· http://usatoday30.usatoday.com/weather/wbarocx.htm 

· http://en.wikipedia.org/wiki/Wind#Global_climatology 
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