Air Is Matter
(Activity adopted from teachersdomain.org)

It's difficult at times for younger students to realize that air has mass. Matter is something that has volume (takes up space) and has mass (*can be weighed). Air does take up space, even if we can't see it, and air has weight, even if we can't feel it -- and both of these properties can be observed and measured. Air is actual "stuff" that occupies space and has mass that can be weighed. Students observe that air takes up space by "pouring" large bubbles of air underwater and by lifting objects with air-lifting bags. This also demonstrates that air exerts pressure, another important property of air. 

*Weight is not the same as mass. Mass is the amount of material that makes up an object or substance (the number of molecules in a cup of water, for example). Because this is an abstract concept for young children, for our purposes, students consider mass in terms of weight. Weight is just the measurement of the force of gravity on mass. For example, iron has a large mass, so the gravitational pull on iron is strong. Air doesn't have much mass, so the gravitational pull is slight. 

Objectives

· Describe air as something that takes up space and has mass (as expressed by weight) 

· Observe that air exerts pressure (presses on the things around it)

Minnesota Content Standards
Physical Science

A. Structure of Matter

1. The student will understand that objects can be sorted and classified based on their properties.

2. The student will classify a substance as a solid, liquid or gas.

3. The student will know that solids have a definite shape and that liquids take the shape of their container.

The student will understand that matter is made of small particles and this explains the properties of matter.

5. The student will distinguish between volume, mass and density. (older students)
Grade Level: K-2

Suggested Time

· 60-90 minutes for all activities that may be broken into smaller time frames

Materials

· clear plastic tubs 

· water 

· clear plastic cups 

· clear plastic measuring cups 

· bendable plastic drinking straws  

· zipper-lock sandwich bags 

· pencil 

· straight plastic drinking straws 

· tape 

· objects to lift with air-lift bags: juice boxes, shoes, small and large books

Before the Lesson

· Fill the clear plastic tubs with water, one tub per team of students. 

· Make air-lifting bags using the instructions that follow. For safety purposes, each student should have their own air-lifting bag. Carefully monitor students in the presence of plastic bags for proper handling and usage.

The Lesson

Part I

1. Show pictures that show how air influences things such as balloons, bubbles, breathing, wind, etc. Discuss the images and ask: 

· In which of the images does flowing air make an object move? 

· In which of the images is air used to fill an object? 

· Can you think of another image, an action, or a sound that can be used to demonstrate that air is all around us? 

· How would you convince somebody that air is all around us?

Next, go on an "air walk" to find evidence of air. Ask students to use their senses: see branches moving in the wind, feel a breeze on their skin, smell the aroma of food carried by the air to their nose, hear the rustle of leaves in the trees. Have a discussion with your students about air. Ask: 

· How would you describe air? 

· How does air behave? 

· How do you know that you "found" air? 

· Where else can air be found?

2. Using plastic cups and a tub of water, challenge students to pour air from one cup into another underwater. Have them try using plastic measuring cups to measure how much air they can trap underwater. What happens when one-half cup of air is poured into a one-cup measure (and vice versa)? Note: one cup will need to be above the other in order to “catch” the air bubbles in the other inverted cup. Both cups need to be inverted and placed straight down, the higher cup will have some water in it so the students can observe the air displacing the water.

Next, ask students to fill a cup with water and invert it in the tub of water, so that the cup contains no air, only water. Can they blow air from their lungs, through a bendable straw (or aquarium tubing), into the cup? Then ask: 

· What in your body holds air? How do you know?

· Does air take up space?

Part II: Air Lift

Have students lift small objects with their air-lift bags. What can they lift with air: a juice box? a shoe? a book? Challenge them to work in teams, using several bags to lift heavier objects. Discuss how one of the properties of air is that it presses on the things around it (exerts pressure). 

Procedure for Air Lift:
a. Completely close the plastic bag. Place a book on top of it. Let about two inches of the bag stick out from under the book.
b. Poke a hole in the bag with the pencil.
c. Stick the straw in the hole. Use tape to seal the hole around the straw so no air can escape.
d. Blow into the straw. Hold your tongue over the straw to keep air from leaking out when the students take a new breath.
e. Observe what happens to the book or object.

Note: other items may be used such as a balloon or garbage bag. 

What happens if you use more than one bag? 

Explanation:
When air is blown into the bag, the air is pushed together or “compressed”. The compressed air pushes on the bag. This makes the bag push on the book and lift it up. The bag can support the weight of the book.

Extension Question: Why is it hard to ride a bike when the tires are flat?

Ask students if they know how much they weigh. Ask them how they know (they stand on a scale). Then ask: 

· What would happen if you tried to measure air on a scale? How would you do it? 

· Would it have weight, just like you do? 

· Would it be heavy or light?

Check for Understanding

Ask students what they would say to someone who thinks that an inflated balloon is empty. Have them discuss this in pairs and report back to the class. 

