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5E Properties of Gas Lesson for Upper Elementary

OVERVIEW: Students will explore and create particle models of air as they learn about the properties of gases.

LEARNING TARGETS: 
 ❖ Students will strengthen their understanding of properties of gases. 
 ❖ Students will be able to describe a phenomenon that shows evidence of gases.
 ❖ Students will be able to draw a particle model to describe solids, liquids and gases.
 ❖ Students will be able to draw a particle model that reflects how air behaves when it is heated.

NEXT GENERATION SCIENCE STANDARDS

5 Structures and Properties of Matter

Students who demonstrate understanding can:
5-PS1-1.  Develop a model to describe that matter is made of particles too small to be seen. 
Clarification Statement: Examples of evidence supporting a model could include adding air to expand a basketball, compressing air in a 
syringe, dissolving sugar in water, and evaporating salt water.
Assessment Boundary: Assessment does not include the atomic-scale mechanism of evaporation and condensation or defining the un-
seen particles.

Science and Engineering Practices Disciplinary Core Ideas Cross Cutting Concepts

Developing and Using Models
Modeling in 3-5 builds on K-2 experiences 
and progresses to building and revising 
simple models and using models to repre-
sent events and design solutions. 

 ♦ Develop a model to describe phenome-
na. (5-PS1-1)

PS1.A: Structure and Properties of 
Matter  

 ♦ Matter of any type can be subdivided 
into particles that are too small to see, 
but even then the matter still exists 
and can be detected by other means. 
A model showing that gases are made 
from matter particles that are too 
small to see and are moving freely 
around in space can explain many 
observations, including the inflation 
and shape of a balloon and the effects 
of air on larger particles or objects.  
(5-PS1-1)  

Cause and Effect
 ♦ Cause-and-effect relationships are 

routinely identified, tested and used to 
explain change. (5-PS1-4)

Scale, Proportion and Quantity
 ♦ Natural objects exist from the 

very small to the immensely large. 
(5-PS1-1)
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ENGAGEMENT
Teacher demo will show that air takes up space and is made of matter.  

Materials Procedures Sample Questions / Teacher Hints

Teacher Demo 
 ♦ PowerPoint—Properties of Gases
 ♦ 2 Clear plastic cups
 ♦ Paper towels
 ♦ Tape
 ♦ Container to hold water and is large 

enough to submerge the clear plastic 
cup

If time allows
Student Materials per group 

 ♦ 2 Clear plastic cups
 ♦ Paper towels
 ♦ Tape
 ♦ Container to hold water and is large 

enough to submerge the clear plastic 
cup

Teacher demonstration should lead to 
discussion about matter and that matter 
takes up space. 

PowerPoint Slide 2— Teacher Demo: 
Use the slide to help guide the lesson. 
Place two clear cups next to each other 
and fill one with water.   
Ask: Are the cups full or empty? (Initial 
answers may be that the cup with the 
water is full and the other is empty.) 

Science discourse 
Is one cup full and one cup empty?

 ♦ Ask the students if they agree or dis-
agree. Record the number of students 
for each response.

 ♦ Ask students to explain their thinking.

PowerPoint Slide 3—Teacher Demo
 ♦ Do you think I can put this paper towel 

under water and keep it dry?  Let stu-
dents engage in thoughtful conversa-
tion with an elbow partner.

 ♦ Prep the cup and paper towel
 ♦ Use double-sided tape or roll a 

piece of tape so it is sticky on both 
sides

 ♦ Place the tape inside the bottom of 
the cup. The purpose of the tape is 
to help secure the paper towel.

 ♦ Crinkle a piece of paper towel into 
a ball and stick it to the bottom of 
the cup.

 ♦ Hold the cup upside down and push 
it into the basin of water.  If done 
correctly, air is captured in the cup 
and the paper towel will stay dry.

 ♦ Pull the cup straight out of the 
water.  Let the students examine 
the dry paper towel. 

Questions to ask students
 ♦ Are both cups full? 
 ♦ Do you have any evidence that the cups 

are full or empty?
 ♦ How is the paper towel able to stay 

dry?
 ♦ What is air made of ?
 ♦ If air is colorless and we cannot see it, 

how do we know it is there?
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ENGAGEMENT CONT’D

EXPLORE AND EXPLAIN
Students explore the different properties of gas by using a bottle/balloon system and recording particle models in a 
science journal/interactive notebook.

Materials Procedures Sample Questions / Teacher Hints

Teacher demo of materials per group
 ♦ Plastic bottle 
 ♦ Balloon

Student Activities: Particle Models of 
Matter

 ♦ Marbles or mung beans (used for par-
ticle models)

 ♦ Three petri dishes to hold marbles or 
mung beans  

 ♦ Overhead or document camera
 ♦ Signs for student identification as 

a solid, liquid or gas during Particle 
Models of Matter

Explanation of Matter 
PowerPoint Slides 4-9. 
Explanation of matter and answer the 
question: Are the cups full or empty?

Student Activities:  
Particles Models of Matter 
Direction for two activities to scaffold un-
derstanding of Particles Models of Matter 
is on a separate document titled:  Particles 
Models of Matter Student Activities Guide

PowerPoint Slides 10-14:  Particles Mod-
els of Matter.  Use I Do, We Do, You Do 
to scaffold student understanding.

I Do: Particle model of air
 ♦ I Do: Using the PowerPoint as a guide, 

create a particle model that illustrates 
matter in both of the cups using dots to 
represent water and air particles.

Teacher Hint
 ♦ Properties of gas
 ♦ www.chem4kids.com/files/matter_

gas.html
 ♦ The amount of air in the system will 

not change as long as the balloon stays 
on the bottle. 

 ♦ Make sure that when students are 
drawing the model of the bottle/bal-
loon system that the number of air par-
ticles stays the same when the bottle is 
at room temperature and heated. 

 ♦ At room temperature, the system 
will appear to have a flattened 
balloon and a full bottle of air.

 ♦ When the system is heated, the 
balloon will inflate due to the par-
ticles moving faster.  Distribute the 
25 dots in the bottle and inflated 
balloon. 

If time allows, have students try to 
capture air in the cup and keep the 
paper towel dry.

 ♦ Can you submerge the cup and keep 
the paper towel dry?

 ♦ Have students practice capturing air to 
keep the paper towel dry.  

 ♦ Challenge: Use two cups and try to 
transfer captured air from one cup to 
another under water.

Science Discourse
 ♦ With an elbow partner, have students 

discuss how the paper towel stayed dry 
under the water. 

 ♦ Revisit the initial question: Is the 
cup empty? What is filling the cup 
under water?

 ♦ Did any of the students change their 
answer?

http://www.chem4kids.com/files/matter_gas.html
http://www.chem4kids.com/files/matter_gas.html
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EXPLORE AND EXPLAIN CONT’D

We Do: Particle model of captured air
 ♦ We Do: Using the PowerPoint as a 

guide, ask students for their ideas on 
how to make a particle model of the 
submerged cup and the captured air. 

 ♦ Have students illustrate the sub-
merged cup in their science notebooks 
while the teacher illustrates it on the 
board. 

 ♦ Water Molecules: Represent the wa-
ter molecules in the basin by drawing 
blue dots.  Blue dots (water) should be 
close together. 

 ♦ Air Molecules: Represent the cap-
tured air molecules in the cup using 
gray dots. Gray dots (air) should be 
farther apart.  Make a key or use labels 
to identify the different colored dots 
and what they represent.

Make a simple system
 ♦ Teacher:  Stretch a balloon over the 

opening of a plastic water bottle. 
Squeeze the bottle to compress the air. 
The balloon should inflate. Explain 
that the balloon, bottle and the 
captured air inside the bottle make 
up a system. The amount of air in the 
system will not change as long as the 
balloon stays on the bottle.

You Do: Particle model of air in bottle/
balloon system

 ♦ PowerPoint Slides 15-16:  balloon, 
bottle and air system

 ♦ PowerPoint Slide 17: Draw a particle 
model of the air inside the system. The 
amount of air in the system will not 
change as long as the balloon stays on 
the bottle.

 ♦ Have students draw the bottle/bal-
loon system and draw 25 dots in the 
bottle/balloon system to represent air 
particles.

Particle model of compressed air
 ♦ Squeeze the bottle and compress the 

air to inflate the balloon.
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EXPLORE AND EXPLAIN CONT’D

 ♦ Ask: Why is the balloon expanding?  
What is filling the balloon?  Air is fill-
ing the balloon.  When the bottle was 
squeezed, the air moved to the balloon 
and the balloon expanded.

 ♦ PowerPoint Slide 18: Draw a particle 
model of the air in the system when 
air is compressed. When the air is 
compressed, it is forced into the 
balloon and the balloon expands. This 
shows that the air in the system can be 
squeezed into a smaller space.

 ♦ Have students continue to use 25 dots 
in the bottle/balloon system to rep-
resent air particles. No air was added 
or taken away from the system. The 
particles were squeezed into a smaller 
space.

Particle model of heated air 
How does heat affect air particles?

1. Now that you have established that the 
system does not lose or gain air, see 
what happens when the air inside the 
system is heated.

2. Using the same bottle system, heat 
the bottle. To warm the air inside the 
bottle more quickly, have students 
hold the bottle in a warm bath of water 
or wave a hair dryer over the bottle. 
As the air in the bottle warms up, the 
balloons will inflate because warm air 
particles move faster than cooler air 
particles. The air will continue to move 
faster as heat is added and will take up 
more space.

3. As the balloons expand, ask the 
students to think about why that is 
happening. As the air particles move 
faster, they bump into each other and 
any boundary they reach like the sides 
of the balloon.
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4. PowerPoint Slide 19: Particle 
model of heated air. Have students 
continue to use 25 dots in the 
bottle/balloon system to represent 
air particles. No air was added or 
taken away from the system. The air 
particles were heated. The heat makes 
the air particles move faster causing 
there to be more space between the 
particles. The 25 dots should be 
distributed between the bottle and the 
inflated balloon.

5. After discussion of why the balloon 
expanded, ask the students to predict 
what would happen if the bottle was 
placed in very cold water. After student 
predictions are made, place the bottle 
in an ice bath of water.

Record Particle Models in science  
notebook

 ♦ Students should record particle 
models in a science notebook or 
on a worksheet.  Include a labeled 
illustration and a description of 
how the particles move under each 
circumstance

EXPLORE AND EXPLAIN CONT’D

ENRICHMENT: MATTER ONE-PAGER

Materials Procedures Sample Questions / Teacher Hints

 ♦ Ones sheet of paper for each student
 ♦ Colored pencils, markers or crayons
 ♦ Matter One-Pager direction sheet

Create a One-Pager on the topic of Matter
 ♦ Students will work independently.
 ♦ Provide the Matter One-Pager  

direction sheet to the students.
 ♦ Ask if there are any questions.

Teacher Hint:  Allow students to be 
creative.

EVALUATION

Evaluation options:
 ❖ One-Pager: Matter from the Enrichment section.
 ❖ Comic Strip: Create three frames that tell a story and illustrate air particles as they are warmed and cooled. 



LESSON 2
LESSON 3



A B

Are the cups full or empty?

PROPERTIES OF GASES



image credit: https://www.youtube.com/watch?v=fgyTRhDZNbk&feature=youtu.be&t=21

Try This!
Can a paper towel be submerged in water and stay dry?

Think about it…

PROPERTIES OFGASEPROPERTIES OF GASES



Air is everywhere even though we can’t see it.

Capturing the air in the cup and keep the 
paper towel dry is proof/evidence!

Air can be captured!  

Need more evidence?    Watch this video.

Are the cups full or empty?

PROPERTIES OF GASES



Everything is made of  MATTER!

Pssst...(Even Air)

Thing about it... Everything is made of  something!

PROPERTIES OF GASES



Matter is the stuff all around you!

PROPERTIES OF GASES



Three main types of  matter – Solid, Liquid and Gas

PROPERTIES OF GASES

Matter is made of  particles too small to see!

Solid Liquid Gas



A B

Are the cups full or empty?

PROPERTIES OF GASES



A
Full of air

B
Full of water

Right! Both cups are full!
PROPERTIES OF GASES



How can I explain my thinking?

PROPERTIES OF GASES

Models are used to help communicate ideas to others

Not this kind of  model!

A 
SCIENTIFIC 

MODEL!



A B

I Do – Particle Model of  Matter

PROPERTIES OF GASES



A B

I Do – Model of  Matter

PROPERTIES OF GASES



We Do – Model of  Matter

PROPERTIES OF GASES

Draw the paper towel in the cup and the cup under the water.

How can we make a model of  the air and water so someone else could look at it and 
know that we captured air in the glass?



We Do – Model of  Matter

PROPERTIES OF GASES



Capturing more air!

PROPERTIES OF GASES



System

PROPERTIES OF GASES

Bottle Balloon

Air captured 
inside the 

bottle



You Do - Particle model of  air in the system

PROPERTIES OF GASES



Particle model of  compressed air

PROPERTIES OF GASES



Particle model of  air heated

PROPERTIES OF GASES
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5E Properties of Gas Lesson for Upper Elementary

PARTICLE MODELS OF MATTER

ACTIVITY 1—MARBLES: MATTER MODEL
 ❖ Using an overhead or document cam, show a marble and explain that it represents the matter particles that are 

too small to see. 
 ❖ Solid Model: Pack marbles into the petri dish so they can barely move. This is a model of a solid. The particles 

can’t move; they’re packed together and will hold their shape. This is a solid.
 ❖ Liquid Model: Take out some marbles. In liquids, the small particles can move past each other. Jiggle the dish 

with marbles so they roll past each other. This is a model of a liquid.
 ❖ Air Model: Take more of the marbles out of the petri dish. Jiggle the dish wildly and marbles will fly out (be 

careful). When something is a gas, the molecules move out and away from each other. They will keep moving out 
until something stops them. For example, when we compressed the air, the balloon stopped the air particles and 
the balloon expanded. If you apply heat to air, the particles move faster and rise higher.

ACTIVITY 2—ROLE PLAY: MATTER MODEL
 ❖ Video of students role-playing the states of matter: The video should be used to give the teacher ideas 

on how this can be done with a class. www.youtube.com/watch?v=zUnSjZE3IuI 
 ❖ Option 1: Divide students into three groups. 

 • One group will be solid particles; one group will be liquid particles; and one group will be gas particles. 
 • The groups of students will pretend to be particles of a solid, liquid or gas. 
 • Have each student hold a sign that identifies them as a solid, liquid or a gas as they role-play.

 ❖ Option 2: Have the whole class follow your directions as they role-play and become solid, liquid or gas.

Students’ Behavior for Role-Play
 ❖ Solid Role-Play: Students should pack tightly together to model a solid. 
 ❖ Liquid Role-Play: Students should move around as a group and “flow” together.
 ❖ Gas Role-Play: 

 • Air at room temperature. Students should spread out as individuals to all corners of the room.
 • Air heated. Students should jog because gas particles move faster when they are heated.
 • Air-cooled. Students should come closer together and move slowly



Created by the AFT Science Cadre —  1  —

5E Properties of Gas Lesson for Upper Elementary

MATTER
ONE-PAGER

EXPECTATIONS

Tell students:

1. All work is to be done on the front of the paper.

2. Everything must relate to the topic of “Matter.”

3. Your first and last name must be clearly printed.

4. Use only colored pencils or crayons, no markers. You may use pen to outline.

5. There should be little to no white left on your paper.

Include the following information:

1. Write the definition of “matter.”

2. Include the statement, “Matter is the stuff all around you!”

3. Write the three states of matter from our lesson: solid, liquid and gas. Write each word creatively to reflect the 
state of matter. For example, write the word “solid” so it looks like bricks, rocks or wood.

4. Include a particle model for each state of matter.  

  a. Label each model.

  b. Write a one-sentence description for each model.

5. Illustrate what happens to gas particles when they are heated, and use words to describe what is happening.

6. Include something about compressed air.

7. Show evidence that air takes up space.

8. Create a border around the paper that is related to the theme of “matter.”


