(Thinking Inside The Box Program Kit)

Air / Atmospheric Pressure

Grades 3-5

	CONCEPTS INTRODUCED:


A think layer of air surrounding the earth is called the atmosphere.  The atmosphere exerts pressure on bodies and objects.  17 tons of air presses down on a single adult!  However, the gases and air inside our bodies help us balance the outside pressure so our bodies are not crushed. Pressure can be measured in pounds per square inch, newtons per square meter, or other units.  Air pressure can be measured by using a barometer.  

	GOALS / OBJECTIVES:


· Learners will be able to describe how air surrounds and affects objects

· Learners will be able to describe how air exerts pressure on objects

· Learners will understand how air pressure affects weather
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	SUGGESTED PROGRAM OUTLINE


Before the program begins:

· Set up (#2) activity described below

· Consider preparing craft (#6) paper strips before the program

· Make copies of the optional extension activity (2 pages front to back) and place out on tables for participants to take home.

· Put together barometer from “optional extension activity” directions.  (Note:  only do steps 1 – 3).  This will be on display during the program. 

· Display books in the kit on various tables during the program.

· Place several copies of Bibliography and/or Webliography on table for participants to take home.

Once program begins:

1. Introduce yourself to the audience.  Tell the audience that you’ll be discussing air pressure, it’s effects, and how it can be measured.  Ask the audience if they can guess what will happen when you blow between the balloons described in the activity below.  Most will assume that the balloons will move further away from each other.  Demonstrate.  

2. Activity:  “A Magic Blow” (see activity information below)

3. Read pages 8 through 12 of the book Air and Water Pressure by Richard Spilsbury

4. Discuss how measuring air pressure (with a barometer) can help predict the weather.  Show the audience a homemade barometer and suggest that all participants take home a copy of the provided extension activity of instructions on how to build a barometer as well as information about recording their findings over time. 

5. Show the audience the two-page illustration of a plane on pages 28 & 29 of the book What Makes It Go? What Makes it Work? What Makes it Fly? What Makes it Float? by Joe Kaufman.  On page 29, read the first full paragraph that explains how low and high air pressure helps a plane fly (Bernoulli’s Principle).

6. Craft: Tumble Wing Walkalong Glider (see instructions below) – this is a nice alternative to the typical paper airplane.  But, participants should be encouraged  to do both this glider and an airplane to help reinforce the concepts.

	LIST OF SUPPLIES NEEDED


	QTY
	ITEM
	PRICE

	25 ea.
	7 or 8” balloons (25/pk is $1 @ Dollar Store)
	1.00

	1 roll
	String
	1.00

	1 pkg.
	Straws
	1.00

	1 ea.
	Phone book

Recommend small yellow pages book that measures 6-5/8” x 8-1/4”
	0.00

	1 dz.
	Wooden rulers @ .89 cents each
	10.68

	6 ea.
	Large pieces of cardboard 

Recommend getting cardboard boxes from local grocery story and cutting to fit (4’ – 6’ surface area ea)
	0.00

	1 dz.
	Scissors @ $5.49 each

(won’t need these if one person cuts out the strips for the craft before the program)
	65.88

	1 dz. 
	Pencils (for measuring craft strips)
	3.99

	1 ea.
	Glass jam jar

Recycled item
	0.00

	1 ea.
	Glass long-neck bottle

Recycled item
	0.00

	1 ea.
	Bottle of food coloring
	.99

	1 ea.
	Permanent marker
	1.99

	
	TOTAL
	$86.53


Note:  If the presenter cuts out all of the strips for the craft, scissors will not be needed during the program.  This would bring the total cost to $20.65

	CONTENTS OF KIT


MUST BE RETURNED:

	Qty
	Description
	√

	1 dz.
	Wooden rulers @ .89 cents each
	

	6 ea.
	Large pieces of cardboard 
	

	1 dz.
	Scissors @ $5.49 each
	

	1 dz. 
	Pencils (for measuring craft strips)
	

	1 ea.
	Glass jam jar
	

	1 ea.
	Glass long-neck bottle
	

	1 ea.
	Permanent marker
	

	Book
	The book of totally irresponsible science by Sean Connolly
	

	Book
	The power of pressure by Andrew Dunn and Ed Carr
	

	Book
	Science project ideas about air by Robert Gardner
	

	Book
	Joe Kaufman's what makes it go? What makes it work? What makes it fly? What makes it float? by Joe Kaufman
	

	Book
	Air by Darlene Lauw and Cheng Puay
	

	Book
	Up in the air by Wendy Madgwick
	

	Book
	Air by Antonella Meiani
	

	Book
	Air by Bryan Murphy and Sally Kindberg
	

	Book
	Wind and weather: climates, clouds, snow, tornadoes, and how weather is predicted by Liane Onish
	

	Book
	The science of air: projects and experiments with air and flight by Steve Parker
	

	Book
	Air by Ken Robbins
	

	Book
	Air and water pressure by Richard Spilsbury
	

	Book
	Experiments with air by Salvatore Tocci and Patricia Rasch
	

	Book
	Air: simple experiments for young scientists by Laurence B. White and Laurie Hamilton
	


CONSUMABLES:

	Qty
	Description

	25 ea.
	7 or 8” balloons (25/pk is $1 @ Dollar Store)

	1 roll
	String

	1 pkg.
	Straws

	1 ea.
	Phone book

	1 ea.
	Bottle of food coloring


	ACTIVITY:  A MAGIC BLOW


Supplies Needed:  

· 2 balloons

· thread or string

· drinking straw

Directions (before program starts):

1. Inflate each of the balloons and tie to close.  Then tie a string around each balloon.

Directions (after program starts):

2. Ask someone to dangle the balloons by their strings

3. Blow through the straw so air passes between the balloons.  If straw doesn’t work, try blowing without the straw.

Discussion:
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The air outside of the balloons is still and the air between them is moving.  The still air exerts more pressure than the air that flows between them.  Therefore, blowing through the area in between the two balloons lowers the air pressure pushing the balloons together.
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Tocci, Salvatore, and Patricia Rasch. Experiments with air . New York: Children's Press, 2002. Print

	CRAFT:  TUMBLE WIND WALKALONG GLIDER


Supplies Needed:

· Phone book paper

· Pieces of large cardboard (approx. 4-6’ in surface area)

· Sharp Scissors

· Rulers

· Pencils

Directions:

1. Take a piece of paper out of the phone book and cut it into a strip 5 cm wide.

2. Cut strip of paper 21 cm long

3. Measure and draw a line 2cm away from each end (short sides) of the strip

4. Fold the strip on the lines so each fold forms a 90 degree angle – these are the wings of the glider

5. Fold the length edges over slightly – with each fold facing in the opposite direction (one fold up, one fold down).  The fold that goes down is the leading edge and the fold that goes up is the trailing edge.

6. Hold the glider do the leading edge (down side) is facing out and the wings are facing up.  Once the glider is in position, let it go.  If the folds are symmetrical, it should tumble to the ground.  If not symmetrical, adjust.

7.  Once functioning properly it is time to guide your glider. Hold the piece of cardboard directly under the glider as it falls.  As the glider moves forward, continue to walk forward with the cardboard under the glider.  The glider will stay in the air and you will be able to guide its flight around the room.

Discussion:

The cardboard is producing a lifting force that pushes the glider up into the sky.
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Taken from:  http://www.cosi.org/educators/cosi-on-wheels/
	OPTIONAL EXTENSION ACTIVITY:  CREATING A BAROMETER


Supplies Needed:

· glass jam jar

· long-necked clear glass bottle

· water

· food coloring 

· permanent marker

Directions:

1. Fill the jar about ¾ full with water

2. Place one drop of food coloring in the water

3. Place the long-necked bottle upside down in the jar so that it is resting on the jar’s rim and the top of the bottle is just above the bottom of the jar (the water should just cover the neck of the bottle).

4. With the marker, make a line on the side of the jar where the water line is located.

5. Place barometer where there is a fairly constant temperature

6. Over the next few weeks, mark any changes in the water level on the side of the jar OR on the provided table.  Water High = Air Pressure High = Fine Weather;  Water Low = Air Pressure Low = Stormy Weather.
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Taken From:  http://www.rcn27.dial.pipex.com/cloudsrus/pressure.html
	OPTIONAL EXTENSION ACTIVITY:  RECORD AIR PRESSURE 


Once your barometer is made, you can use a chart similar to the one below to record the changes in air pressure.

Look at your barometer everyday at the same time and record your findings.  It’s fun and easy to use symbols similar to the ones below to record different types of weather.  Plus, it will help build a picture of what happens to the weather as air pressure changes.  
	[image: image1.jpg]



	Sunny
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	Fair
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	Dull
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	Overcast
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	Rainy
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	Stormy


	WEEK: 24/7/00 - 30/7/00 (12am)

	Day
	Pressure    (up, steady or down)
	Weather symbol

	Eg:
	Down
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	Monday
	.
	.

	Tuesday
	.
	.

	Wednesday
	.
	.

	Thursday
	.
	.

	Friday
	.
	.

	Saturday
	.
	.

	Sunday
	.
	.


Taken From:  http://www.rcn27.dial.pipex.com/cloudsrus/pressure.html
	BIBLIOGRAPHY


Connolly, Sean. The book of totally irresponsible science . New York: Workman Pub., 2008. Print.

This book features “64 daring experiments for young scientists” including many experiments pertaining to air.  Step-by-step instructions with accompanying illustrations make this book a favorite among young children.  Some experiments require adult supervision.

Dunn, Andrew, and Ed Carr. The power of pressure . New York: Thomson Learning , 1993. Print.

This book is full of experiments to prove explanations pertaining to pressure, pumps, pneumatic machines, hydraulic machines, sucking machines and more.  The full-page and two-page-spread illustrations are colorful and detailed.  

Gardner, Robert. Science project ideas about air . Springfield, N.J.: Enslow publishers, 1997. Print.

Black and white diagrams, charts, and illustrations complement the informative nature of this book.  Several experiments help explain air temperature, air pressure, and more.

Kaufman, Joe. Joe Kaufman's what makes it go? What makes it work? What makes it fly? What makes it float? . New York: Golden Press, 1971. Print.

This is an old, but classic, large picture book that explains how things work.  Pages 26-31 provide information on how things fly.  The color, cartoon-like illustrations are appealing to young readers.  Pages 26-27 would be great to use at the beginning of the program or explanation.  The text is easy to understand and the images are fun and colorful.

Lauw, Darlene, and Cheng Puay Lim. Air . New York: Crabtree Pub., 2003. Print.

Simple text describes what air is, how much oxygen is in air, effects of air temperature, air in motion, air pressure, and flight.  The book includes a glossary and index as well as short chapters with colorful images and illustrations.

Madgwick, Wendy. Up in the air . Austin, Tex.: Raintree Steck-Vaughn, 1999. Print.

This book is full of step-by-step instructions for activities designed to prove air is all around us.  All of the activities in this book are easy to administer and require very few materials.  The text font is large and the illustrations are colorful.  The back of the book features a glossary and suggestions for further reading.

Meiani, Antonella. Air . Minneapolis, MN: Lerner Publications Co., 2003. Print.

This large picture book provides information and illustrations about air pressure, flight, air and combustion, and sounds.  The book features short chapters, a metric conversion table, glossary, index, and suggestions for further reading and websites.  The illustrations are very detailed and easy to understand. 

Murphy, Bryan, and Sally Kindberg. Air . Chicago, Il: World Book, 2000. Print.

This book is chock-full of explanations and supporting activities pertaining to air.  Each activity and experiment is described in detail with supporting photos and illustrations.  There is also a word search and True or False questions towards the back of the book.  The book includes an interactive CD that includes over 15 hours of activities, games, and adventures.  CD is Mac and Windows compatible.

Onish, Liane. Wind and weather: climates, clouds, snow, tornadoes, and how weather is predicted. New York: Scholastic, 1995. Print.

Foldout pages, Lift-the-flap pages, plastic overlay pages, and even 3D pages (glasses included) help explain the concepts of air, weather, and changing climates.  Pages are spiral bound making it easy to lay the book flat.  Pages are colorful and engaging and the final pages include book suggestions, people to know, names of the winds, words to know, a timeline, and an index.  The back cover includes a pocket with stickers.

Parker, Steve. The science of air: projects and experiments with air and flight. Chicago, Ill.: Heinemann Library, 2005. Print.

This is a large book with large print and images.  The text is easy to read and easy to comprehend.  Diagrams and illustrations explain concepts.  Experiments include step-by-step instructions that are easy to implement.

Robbins, Ken. Air . New York: H. Holt, 1995. Print.

In this photo-essay informational book, the reader is treated to beautiful photographs and easy-to-read text.  Instead of reading the whole book word-for-word, the reader can easily summarize the text by referencing the images.  At the bottom of each photograph there is a word or short sentence to describe the concept as it relates to air.

Spilsbury, Richard. Air and water pressure . Chicago, Ill.: Heinemann Library, 2006. Print.

Photo images and colorful illustrations bring the text in this story to life.  Many concepts like air pressure, water pressure, and buoyancy are explained.  Several experiments help support the content.  The book includes a list of amazing facts, a glossary, an index, and a list of books and websites to explore.

Tocci, Salvatore, and Patricia Rasch. Experiments with air . New York: Children's Press, 2002. Print.

This book includes many experiments that explain the element of air.  The colorful images and illustrations complement the colorful background of the pages.  The text is large, bold and easy to understand.

White, Laurence B., and Laurie Hamilton. Air: simple experiments for young scientists. Brookfield, Conn.: Millbrook Press, 1995. Print.

This is a book about moving air (wind) and energy.  Since there is a lot of text on each page, it is recommended for older readers.  Colorful, cartoon-like illustrations complement the text which includes many simple experiments that can be done at home and require few ingredients/components.

	WEBLIOGRAPHY


Clouds R Us

http://www.rcn27.dial.pipex.com/cloudsrus/pressure.html
Grades 3-5:  This website explains air pressure in terms easy for younger students to understand.  Extension:  At the bottom of the page (under the heading “Highs and Lows”) there is an “Activities” link.  Here, more advanced students can use the provided directions to create a barometer and record air pressure.  

COSI on Wheels

http://www.cosi.org/educators/cosi-on-wheels/
PDF documents and Program descriptions.

Energy Quest

http://www.energyquest.ca.gov/story/chapter16.html
Explains how air (or wind) moves many things in our environment including sails and turbine blades to create energy.

The Franklin Institute – Resources for science learning

http://sln.fi.edu/qanda/amy3/amy3.html
Watch a QuickTime video of Amy demonstrating how air pressure can crush a can

Kid Wind Project

http://learn.kidwind.org/
This site provides kids with basic information about wind power, project ideas and experiments.  There are many activities included under the “Curriculum” tab, including how to make a turbine blade, how to make a hot air balloon, and measuring the swept area of a wind turbine.  The site features many lesson plans posted for teacher and parent use and a KidWind challenge where kids can build their own turbines and compete against each other for the best design.

NASA Science

http://kids.earth.nasa.gov/archive/air_pressure/weather.html
Grades 3-5:  A great article explaining how weather affects air pressure.

NASA Science

http://kids.earth.nasa.gov/archive/air_pressure/index.html
What happens when air pressure changes?  This and other questions are investigated with experiments on this website.

Pete’s Power Point Station

http://themes.pppst.com/paperairplanes.html
Free ppt presentations.  There is a section for teachers and one for kids.  Items include paper airplane designs, rocket designs, and information on flight.

Pete’s Power Point Station

http://science.pppst.com/weather/air-pressure.html
Air pressure lesson plans, activities, presentations, etc.  There is a section for teachers and one for kids.

SciJinks

http://scijinks.jpl.nasa.gov/index
Weather games, quizzes and information.  The images and colors on this site are appealing to young learners.  Site also features downloadable printed materials like bookmarks and posters.  There is also a teacher link with many classroom activities pertaining to weather.

Smithsonian:  National Air and Space Museum

http://www.nasm.si.edu/exhibitions/gal109/NEWHTF/HTF200.HTM
How Things Fly:  An exhibition at the National Air and Space Museum

Click on “How Do Things Fly” and then on “Air is Stuff” to get an explanation of air and why it doesn’t crush humans to pulp.  

University of Wisconsin – Stevens Point:  The Physical Environment

http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/circulation/air_pressure_p_1.html
Air pressure and barometers explained.

	PROGRAM EVALUATION


Please fill out and return inside the kit.

	Program Date
	

	Program Time
	

	Program Presenter
	

	# of student attendees
	
	# of adult attendees
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Image taken from:  http://www.e-missions.net/weather2/l1.html
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What went well:  











What didn’t go well:  











Suggestions for improvement:  











Air Pressure
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What is it?





How does it affect the weather?





How does it affect objects?





Find out with:





fun activities


crafts


books


and more!!!














(date and time here if applicable)
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Image taken from http://www.geog.ucsb.edu
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