Phases of Matter Part 3: The Rules of Being a Gas
Activity Overview
In this activity, students will investigate rules that determine if matter is
a Gas and it also answers questions about matter that is hard to
classify.

Grade 5th

Vocabulary
balance
beaker
Celsius
evaporation
evapotranspiration
force
gas
grams
mass
pressure
thermometer
volume

TEKS Alignment
5.5 Classify matter based on measurable, testable and observable
physical properties, mass magnetism, physical state (solid, liquid, and
gas),relative density (sinking and floating using water as a reference
point), solubility in water, and the ability to conduct or insulate thermal
energy or electric energy
Materials
Per Group:
■ small beakers (100-250 ml)
■ paper towel
■ tub of water that can immerse the beaker
Student pairs:
■ 100 ml beaker
■ marble
■ paper towel
■ large measuring cup or small pitcher containing water
■ triple beam balance or digital scale
■ thermometer
■ medicine syringe
Per student:
drinking straw
■ heavy textbook
■ sandwich bag
■ small beaker with water or plastic tumbler with wate
■ small empty beaker or tumbler
■

Managing Materials
*This activity can be done with a student made folded organizer or the
Booklet Print/Fold available at tech2o.org. The student made folded
organizer includes a step where students decide which rule goes to the
investigation, the illustrated foldable already provides the rule in order
to save time on the activity.
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THE HISTORY BEHIND IT
Evaporation happens when a liquid substance becomes a gas. When
water is heated, it evaporates. The molecules move and vibrate so
quickly that they escape into the atmosphere as molecules of water
vapor.
Evaporation is a very important part of the water cycle. Heat from the
sun, or solar energy, powers the evaporation process. You have
experienced evaporation when you leave wet clothes out in the sun to
dry. Solar energy removes moisture from soil, lawns, and pools as
evaporation!
Water does not only evaporate from the soil surface, plants and any
living organism loose water through transpiration (sweat). Scientists
refer to the combination of evaporation and transpiration as evapotranspiration.
El Paso is in the Chihuahuan Desert, where water is precious, we
have high temperatures and evaporation rates and very little precipitation. To conserve water, we need to follow common sense practices
such as not watering landscapes in the middle of the day and using
trees and plants that are native or adapted to our desert climate. El
Paso has a water conservation ordinance that list conservation practices and practices that are considered wasting water thus punishable by
a fine. Here in El Paso we understand the value of water and have
opted for landscapes with minimal water requirements.
THE SCIENCE BEHIND IT: What Matters When
Teaching Matter?

Gases

Gases
The Gas state of matter is the hardest to point out and find in a classroom, but the effects of gases are present for students to see in the
world around them. In most science books, we see gases portrayed in
a molecular sense. You may see an illustration of particles bouncing
out away from each other. That is supposed to send the message that
these particles are so spread out that you can no longer see them, but
in actuality the picture really doesn’t explain how the particles are
placed, and you have to explain the picture so that the students have
the understanding that particles in gases move quickly and away from
each other. This again is one of the limitations that students will
encounter when building models of solid, liquid and gas particles and
should be discussed in the classroom.
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Here are some basic rules that can categorize matter as a gas:
■ Gas does not have a definite shape, but it does take up space
■ Gas takes the shape of the container that it is in
■ Gas is invisible to the eye, but you can see things that gases can move
■ When a gas builds up pressure, it can move solids and liquids
■ Gas can be measured by volume, mass and temperature
Possible misconceptions with these rules:
Some students may point out that people can see smoke and will ask if
smoke is a gas. The answer to this is that smoke is a combination of matter,
usually consisting of CO2 (gas), water vapor (liquid) and ash or dust particles
(solids). Which brings us to a huge misconception that people say time and
again in class, “Steam and clouds are gases.” This is not true. Steam, clouds
and fog are water particles that are still in liquid form. You can see them
because light is refracting through the miniature droplets and causing a hazy
reflection. Once those droplets completely evaporate, they become water in
the gas state (invisible).
Occasionally, you’ll get that student that can come up with a nonexample (a gas that is not invisible), this explanation is for that student. Most
gases on Earth are invisible to the eye, and those that are not are usually
seen in unusual circumstances. Examples of gases that can be seen are
chlorine (pale green) or bromine, which is red in color when vaporized. In
both cases, you would have to create in a science lab or controlled area. For
students at the elementary level, it is appropriate to teach that the particles of
gases are invisible to the eye to get across the point that the particles of
matter are so spread out that they are no longer visible.
PROCEDURE: Rules of Being a Gas Foldable
Guiding Questions: How can I
determine if something is a gas?
Can I design a test to find out if my
matter is a gas?
To investigate and demonstrate
these rules, the students use the
Booklet Print/Fold organizer provided. As the students investigate or
the teacher demonstrates, the
students will be responding inside
the doors of the organizer. If having
the students make it from scratch,
do not have the students label each
rule on the front of doors of the
organizer until the organizer is

Investigation
1

Investigation
2

Investigation
3

Investigation
4
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complete. They will determine which rule belongs with which investigation after it is completed. At the beginning of this first day of investigations, the organizer should look like this:
ENGAGE: INVESTIGATION DOOR #1:
Gas does not have a definite shape, but it does take up the
space of the container that it fills.
1. Group activity:
The student will stuff a crumpled paper towel inside the bottom of a
beaker so that the paper towel is wedged into the bottom of the beaker
and will not fall out if tipped upside down.
2. Push the beaker into the tub of water mouth side down. The paper towel
remains dry. This is because air is trapped inside the beaker, taking up
the shape of the container and stopping the towel from getting wet. Have
students draw the demonstration and explain what happened.
Teacher: Why do you think the paper towel remained dry?
Students should answer that the air trapped inside the cup kept the
paper towel dry.
3. Have the students blow up a sandwich bag with a straw and seal it.
Teacher: How can we tell that the baggie has matter inside it? Students
should answer that the baggie inflated with the gas.
4. Have them draw and label the filled bag inside the flap of investigation.
EXPLORE: INVESTIGATION DOOR #2:
Liquids and solids can pass through gases easily unless
pressure is involved
1. Student pairs drop a marble into an empty small beaker, and it passes
through the air easily.
2. Student pairs pour water into the empty small beaker and it passes
through the air.
Teacher: If solid objects will not allow another object to pass through
them, and liquid objects will allow things to pass through, what can we
say about gases?
Students should reply that both solids and liquids can pass through
gases
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3. Have the students draw and label what happened.
EXPLORE: INVESTIGATION DOOR #3:
Gas is invisible to the eye but you can see things that
gas can move due to pressure
1. Students will seal the zipper lock of a bag around a straw so that the
straw can inflate the bag. The straw should stick out of the bag. Do not
inflate yet.
2. Have the students lay the bag on the edge of the desk with the straw
sticking out over the edge of the desk.
3. Place a heavy textbook (such as a science textbook or dictionary) on
top of the bag.
4. Have the students blow up the bag with a straw so that the textbook is
lifted by the pressure created by the air in the bag.
5. Have the students blow a straw across the table.
6. Have the students blow air through the straw into a beaker of water
(being careful not to drink the water.) Air will move the water.
Teacher: How do these investigations relate to powerful winds formed
due to air pressure and movement.
Students should respond that air can move things
7. Have students draw and label each investigation. Explain.
EXPLORE: INVESTIGATION DOOR #4:
Gas can be measured by mass, temperature and
pressure
Teacher: We have been able to test gases through 3 different investigations, but can gas be described another way? Is it possible to take
measurements of gases?
Students should answer that gases can be massed, and you can take
the temperature of gases.
Student groups will be given equipment (balance, syringe, thermometer). Each student will receive a cup or beaker containing water and a
small empty beaker or clear plastic cup
1. Have the students mass the empty bag, then measure the bag filled
with air. Subtract the difference to get the mass of the air.
2. Have the students take the temperature of the air by placing the
thermometer in the empty cup/beaker.
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3. Have the students pull in an amount of air into the syringe (it can be any
amount as long as it is measured. Have them release the air into the
cup of water forming an air bubble.
4. Have the students record their measurements behind the flap of investigation 4.
The data should read: Bag with air __________ g, The gas by itself
weighed _________ g. The air temperature was ________ degrees C.
The volume of my air bubble was ______ ml.
5. How are the gases and liquids similar and different?
Have the students complete the Venn diagram on Investigation 4 of
Booklet Print/Fold
EXPLAIN: RULES OF GASES PULLING IT ALL
TOGETHER ACTIVITY:
1. Write the following rules on a board or whiteboard in this order so that
the students can choose which statement went with which activity:
■ Gas does not have a definite shape, but it does take the shape of
the container that it fills.
■ Gas is invisible to the eye, but you can see things that gas can
move due to pressure.
■ Gas can be measured by mass, temperature and pressure.
■ Liquids and solids can pass through gases easily.
2. Teacher: Can you tell which one of these rules of liquid matter applied
to the investigations that we did in class? Work with your group (or
partners) to match up the right rule with the investigation in your
foldable.
■
■

■
■

Gas does not have a definite shape, but it does take the shape of
the container that it fills. (Investigation 1)
Gas is invisible to the eye, but you can see things that gas can
move due to pressure (when a gas builds up pressure it can
move solids and liquids). (Investigation 3)
Gas can be measured by mass, temperature and pressure.
(Investigation 4)
Liquids and solids can pass through gases easily. (Investigation 2)

3. Go to each group and verify the right answers, if incorrect, have them
write the rules on the appropriate doors on the outside of the foldable.
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ELABORATE: Independent Research:
Independent Research: Students will notice gas matter either at home or
at school and will use the four rules of gases to prove that their matter is
actually a gas. They will draw and label the matter in their science journal
and write a paragraph describing how they could test their object to prove
that it was a gas using all four rules. Some questions that they may answer
in their paragraph might be:
■
■
■
■
■

How can I prove it will take the shape of the container?
Could another object pass through my gas?
Could the gas be captured?
Could the gas build up pressure?
How could I measure my gas so that I could find its mass,
temperature or volume?

You may want to brainstorm some possible gases that they would want to
identify that are around them: Oxygen (what our lungs breathe in), carbon
dioxide (what we breathe out…also can be found in carbonated soda),
nitrogen (what our air is mostly made up of), helium (found in helium
balloons), natural gas such as methane, hydrocarbon (found in gas stoves).
*Possible misconceptions for gases: Students may think that gasoline is
gas (liquid fuel) because of the terminology. Students seem to confuse
combustion (fire) as a gas because flames come from a gas stove.
Students may draw candle flames and think the flame is a gas. Drawing
and labeling gases will be hard for them because they will want to draw an
object. You may want to brainstorm what to draw as well.
EVALUATE: Final activity categorizing matter that is hard to
categorize
Guiding question: Can I design a test to determine the states of matter on
items that are hard to identify?
Sometimes matter can contain several states, such as a can of soda. Other
times matter can be hard to categorize because they seem to defy the
rules, such as taking the shape of the container or allowing both liquids and
solids to pass through. In this final two-part investigation students will justify
their categorizations of matter.
Materials:
■ items that contain more than one type of matter, such as cartons of milk,
can of soda, toys such as beach balls, soccer ball etc.
■ pourable solids such as sand, sugar, salt or other powders
■ example of steam from a beaker of water on a hot plate smoke from
blowing out a candle
■ various volume containers such as beakers, graduated cylinders
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■
■
■

straws
triple beam balances
brock microscopes or a doubled-up hand lens

1.

Procedure Part I:
Have students investigate matter that is more than one state at one time (like a can
of soda).

2.

After choosing an object, have the students explain to their partner how the object
fulfills the rules of matter.

3.

Have the students draw a picture of the matter in their science notebook and label
the different states of what is drawn.

4.

Have the students write a paragraph justifying why each state follows the rules of
each phase.

1.

Procedure Part II:
Have students investigate matter that is hard to categorize and choose one to investigate.

2.

Tell the students to devise tests, using the rules of matter to decide whether the
items that they have are solids liquids or gases.

3.

Students must also identify why the items break one of the rules of the matter.
For example:
Sand: Takes the shape of the container… Is it a liquid? After looking at sand
under the microscope, the sand particles are actually just small rocks and if the
container was as small as the particle of sand, it would not take the shape of the
container, it would not allow things to pass through, it could be traced around as a
definite shape, it does have mass, etc.

4.

Have the students draw a picture of the matter in their science notebook and label
the different states of the objects in the pictures.

5.

Have the students write a paragraph justifying why each state follows the rules of
each phase.

6.

Students will present their findings in class.
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VOCABULARY
balance

An even distribution of weight enabling someone or
something to remain upright and steady.

beaker

A lipped cylindrical glass container for laboratory use.

Celsius

Of or denoting a scale of temperature on which water
freezes at 0° and boils at 100° under standard
conditions.

evaporation

The process of turning from liquid into vapor.

evapotranspiration The process by which water is transferred from the land
to the atmosphere by evaporation from the soil and other
surfaces and by transpiration from plants.
force

Strength or energy as an attribute of physical action or
movement.

gas

A substance or matter in a state in which it will expand
freely to fill the whole of a container, having no fixed
shape (unlike a solid) and no fixed volume (unlike a
liquid).

grams

A metric unit of mass equal to one thousandth of a
kilogram.

mass

A coherent, typically large body of matter with no definite
shape.

pressure

Continuous physical force exerted on or against an
object by something in contact with it.

thermometer

An instrument for measuring and indicating temperature.
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