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Station Labels
	Solid

	Liquid

	Gas

	Solid

	Liquid

	Gas
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Station Directions
	Solid

	If you roll a:
	Then do this:

	1
	No change in energy, Stay

	2
	Energy is added, molecules speed up and are able to slide past one another, melting occurs

Go to Liquid

	3
	Energy is added, molecules speed up and can move freely from one another, sublimation occurs

Go to Gas 

	4
	No change in energy, Stay

	5
	Energy is added, molecules speed up and are able to slide past one another, melting occurs

Go to Liquid

	6
	Energy is added, molecules speed up and can move freely from one another, sublimation occurs

Go to Gas


	Solid

	If you roll a:
	Then do this:

	1
	No change in energy, Stay

	2
	Energy is added, molecules speed up and are able to slide past one another, melting occurs

Go to Liquid

	3
	Energy is added, molecules speed up and can move freely from one another, sublimation occurs

Go to Gas 

	4
	No change in energy, Stay

	5
	Energy is added, molecules speed up and are able to slide past one another, melting occurs

Go to Liquid

	6
	Energy is added, molecules speed up and can move freely from one another, sublimation occurs

Go to Gas

	Liquid

	If you roll a:
	Then do this:

	1
	No change in energy, Stay

	2
	Energy is added, molecules speed up and are able move freely from one another, evaporation occurs

Go to Gas

	3
	Energy is removed, molecules slow down and vibrate in place, freezing occurs

Go to Solid 

	4
	No change in energy, Stay

	5
	Energy is added, molecules speed up and are able move freely from one another, vaporization (boiling) occurs

Go to Gas

	6
	Energy is removed, molecules slow down and vibrate in place, freezing occurs

Go to Solid


	Liquid

	If you roll a:
	Then do this:

	1
	No change in energy, Stay

	2
	Energy is added, molecules speed up and are able move freely from one another, evaporation occurs

Go to Gas

	3
	Energy is removed, molecules slow down and vibrate in place, freezing occurs

Go to Solid 

	4
	No change in energy, Stay

	5
	Energy is added, molecules speed up and are able move freely from one another, vaporization (boiling) occurs

Go to Gas

	6
	Energy is removed, molecules slow down and vibrate in place, freezing occurs

Go to Solid


	Gas

	If you roll a:
	Then do this:

	1
	No change in energy, Stay

	2
	Energy is removed, molecules slow down and vibrate in place, deposition occurs

Go to Solid 

	3
	Energy is removed, molecules slow down and can only slide past one another, condensation occurs

Go to Liquid 

	4
	No change in energy, Stay

	5
	Energy is removed, molecules slow down and vibrate in place, deposition occurs

Go to Solid 

	6
	Energy is removed, molecules slow down and can only slide past one another, condensation occurs

Go to Liquid 


	Gas

	If you roll a:
	Then do this:

	1
	No change in energy, Stay

	2
	Energy is removed, molecules slow down and vibrate in place, deposition occurs

Go to Solid 

	3
	Energy is removed, molecules slow down and can only slide past one another, condensation occurs

Go to Liquid 

	4
	No change in energy, Stay

	5
	Energy is removed, molecules slow down and vibrate in place, deposition occurs

Go to Solid 

	6
	Energy is removed, molecules slow down and can only slide past one another, condensation occurs

Go to Liquid 
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Data Collection Worksheet
You are one of many molecules in a glass of water. Begin at your first station (write that down in row 1 in the table below). Roll the dice to find out where you go to next. Read the directions at the station to find out what happens to you and where you go. Fill out this information in the table. Repeat this until time is up or until you have rolled 15 times (whichever comes first).
	
	Station (State of Matter)
	Energy (removed or added)
	Molecule movement (speed up or slow down) 
	Process 

(phase change)
	Destination
(new state of matter)

	1. 
	
	
	
	
	

	2. 
	
	
	
	
	

	3. 
	
	
	
	
	

	4. 
	
	
	
	
	

	5. 
	
	
	
	
	

	6. 
	
	
	
	
	

	7. 
	
	
	
	
	

	8. 
	
	
	
	
	

	9. 
	
	
	
	
	

	10. 
	
	
	
	
	

	11. 
	
	
	
	
	

	12. 
	
	
	
	
	

	13. 
	
	
	
	
	

	14. 
	
	
	
	
	

	15. 
	
	
	
	
	



Graph the number of times you visited each state of matter. 
Things to consider:

· What will your x-axis label be?

· What will your y-axis label be?

· What increments will you use to label your y-axis?

· What will you title your graph?

· What type of graph will you make?
Title:______________________________________________________________
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	



States & Phases of Matter Reflection Questions
1. What are the 3 most common forms matter on Earth? _____________________
2. Describe what happens to the molecules in a solid when energy is added? _____
________________________________________________________________
3. Describe what happens to the molecules in a gas when energy is removed?

________________________________________________________________

4. Create and label a phase change diagram. Use the data that you’ve collected to help you. Don’t forget to include arrows to identify which direction the transition is happening. Your diagram should include energy changes, states of matter, and names of phase changes.

















5. How could you represent your phase change diagram (above) in words?
_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

6. Draw the arrangement of the molecules in each of the 3 states of matter. Label each state of matter. 
                                                                          
7. Write down some key words to describe each of the 3 states of matter.
solid____________________________________________________________

________________________________________________________________

liquid___________________________________________________________
________________________________________________________________

gas_____________________________________________________________

_______________________________________________________________
8. Why are diagrams, pictures, and processes (like this lab) useful as models? _______________________________________________________________

_______________________________________________________________

_______________________________________________________________
9. Pretend you are a water molecule. Describe the journey you take and what happens to you as you transition between the solid, liquid, and gas phases. You can journey in whichever direction you please, as long as your energy changes and your phase change terminology is correct. 
_______________________________________________________________

_______________________________________________________________

_______________________________________________________________
_______________________________________________________________

_______________________________________________________________
_______________________________________________________________

_______________________________________________________________
_______________________________________________________________

_______________________________________________________________
_______________________________________________________________

_______________________________________________________________

Quiz-Quiz-Trade Cards
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What state of matter am I?
	Liquid
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What state of matter am I?
	Solid
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What state of matter am I?
	Gas
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What is A?
	Gas
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What is B?
	Liquid
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What is C?
	Solid

	I maintain  my shape regardless of the container that you put me in. Who am I?
	Solid

	I have a fixed volume but no fixed shape. I can take the shape of any container that you put me in. 

Who am I?
	Liquid

	I have no fixed volume or shape. I spread out and completely fill any container that you put me in. 

Who am I?
	Gas

	Of the three states of matter, my particles have the most energy.

Who am I?
	Gas

	Of the three states of matter, my particles have a moderate amount of energy.

Who am I?
	Liquid

	Of the three states of matter, my particles have the least amount of energy.

Who am I?
	Solid

	Adding energy to a solid causes this to happen.
	The particles speed up, spread out, and the solid becomes a liquid.
Melting or Fusion

	Adding energy to a solid so that it bypasses the liquid phase and turns into a gas is called this.
	Sublimation

	Adding energy to a liquid causes this to happen.
	The particles speed up, spread out, and the liquid becomes a gas.
Evaopration or Vaporization

	Removing energy from a liquid causes this to happen.
	The particles slow down, move closer together, and the liquid becomes a solid.
Freezing

	Removing energy from a gas causes this to occur.
	The particles slow down, move closer together, and the gas becomes a liquid.
Condensation

	Removing energy from a gas so that it bypasses the liquid phase and turns into a solid is called this.
	Deposition

	Solid =====> Gas
	Sublimation

	Solid =====> Liquid
	Melting or Fusion

	Liquid =====> Gas
	Evaopration or Vaporization

	Gas =====> Liquid
	Condensation

	Gas =====> Solid
	Deposition

	Liquid =====> Solid
	Freezing



States & Phases of Matter Assessment
1. Which of the states of matter are involved in the process of melting? (SC.8.P.8.1)
a. Gas and Liquid
b. Solid and Liquid
c. Solid and Gas
d. It affects all 3 states of matter
2. By which process does a gas become a liquid? (SC.8.P.8.1)
a. Condensation
b. Evaporation
c. Freezing
d. Sublimation
1. The diagram below shows the phase change cycle.
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Which statement correctly identifies A, B, and C? (SC.8.P.8.1) (PTI 5.8)
a. A is solid, B is liquid, C is gas

b. A is liquid, B is gas, C is solid

c. A is gas, B is solid, C is gas

d. A is gas, B is liquid, C is solid
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	A
	B
	C


Using the diagram above, which picture represents the particles of a liquid? (SC.8.P.8.1) (PTI 5.8)
a. A

b. B

c. C

2. Why is it helpful to use a diagram model of the phase changes? (SC.8.N.3.2) (PTI 5.8)
a. Because phase changes are impossible to see.

b. So that you can understand how to create or destroy matter.
c. It’s not likely that you’ll ever get to see matter in all three states.

d. So that you can see the relationships between each state of matter.

Answer Key

Checking for Understanding: Phases of Matter
1. Which of the states of matter are involved in the process of melting?

a. Gas and Liquid

b. Solid and Liquid

c. Solid and Gas

d. It affects all 3 states of matter

2. By which process does a gas become a liquid?

a. Condensation

b. Evaporation
c. Freezing
d. Sublimation

3. The diagram below shows the phase change cycle.


[image: image11]
Which statement correctly identifies A, B, and C?

a. A is solid, B is liquid, C is gas

b. A is liquid, B is gas, C is solid

c. A is gas, B is solid, C is gas

d. A is gas, B is liquid, C is solid

4. 
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	A
	B
	C


Using the diagram above, which picture represents the particles of a liquid?

a. A

b. B

c. C

5. Why is it helpful to use a diagram model of the phase changes? (SC.8.N.3.2) (PTI 5.8)
a. Because phase changes are impossible to see.

b. So that you can understand how to create or destroy matter.
c. It’s not likely that you’ll ever get to see matter in all three states.

d. So that you can see the relationships between each state of matter.

Data Collection Worksheet
You are one of many molecules in a glass of water. Begin at your first station (write that down in row 1 in the table below). Roll the dice to find out where you go to next. Read the directions at the station to find out what happens to you and where you go. Fill out this information in the table. Repeat this until time is up or until you have rolled 15 times (whichever comes first).   Student responses will vary. This is an example of possible Student Responses/Data
	
	Station (State of Matter)
	Energy (removed or added)
	Molecule movement 
	Process
	Destination

	1. 
	Gas
	No change in energy
	No change in movement
	n/a
	Gas

	2. 
	Gas
	Energy removed
	Molecules slow down
	Condensation
	Liquid

	3. 
	Liquid
	Energy added
	Molecules speed up
	Evaporation
	Gas

	4. 
	Gas
	No change in energy
	No change in movement
	n/a
	Gas

	5. 
	Gas
	No change in energy
	No change in movement
	n/a
	Gas

	6. 
	Gas
	Energy removed
	Molecules slow down
	Condensation
	Liquid

	7. 
	Liquid
	No change in energy
	No change in movement
	n/a
	Liquid

	8. 
	Liquid
	No change in energy
	No change in movement
	n/a
	Liquid

	9. 
	Liquid
	No change in energy
	No change in movement
	n/a
	Liquid

	10. 
	Liquid
	Energy added
	Molecules speed up
	Evaporation
	Gas

	11. 
	Gas
	Energy removed
	Molecules slow down
	Condensation
	Liquid

	12. 
	Liquid
	Energy added
	Molecules speed up
	Vaporization (Boiling)
	Gas

	13. 
	Gas
	Energy removed
	Molecules slow down
	Deposition
	Solid

	14. 
	Solid
	Energy added
	Molecules speed up
	Melting
	Liquid

	15. 
	Liquid
	Energy removed
	Molecules slow down
	Freezing
	Solid



Graph the number of times you visited each state of matter. 
Things to consider:

· What will your x-axis label be?

· What will your y-axis label be?

· What increments will you use to label your y-axis?

· What will you title your graph?

· What type of graph will you make?
Title:_____Example: Changing States of Matter_____________________________________

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	





States & Phases of Matter Reflection Questions
Possible Student Reponses
1. What are the 3 most common forms matter on Earth? __Solid, Liquid, Gas____
2. Describe what happens to the molecules in a solid when energy is added?  When energy is added, the molecules can move more freely against each other.  
3. Describe what happens to the molecules in a gas when energy is removed?

Particles slow down and begin to group together into a liquid form____
4. Create and label a phase change diagram. Use the data that you’ve collected to help you. Don’t forget to include arrows to identify which direction the transition is happening. Your diagram should include energy changes, states of matter, and names of phase changes.

















5. How could you represent your phase change diagram (above) in words?
___Student responses may vary but should include information related to their the phase change diagram that they drew for #4._________________________

6. Draw the arrangement of the molecules in each of the 3 states of matter. Label each state of matter. 

                                                                          

Solid


     Liquid



Gas

7. Write down some key words to describe each of the 3 states of matter.

Solid  Student answers will vary but should include that the particles are grouped together and have very little motion____________________________________
Liquid  Student answers will vary but should include that the particles remain close together but can freely move around and past one another _____________
Gas  Student answers will vary but should include that the particles spread far apart, constantly move, and completely fill their container __________________
8. Why are diagrams, pictures, and processes (like this lab) useful as models? Diagrams and pictures allow us to see how everything in a system is interrelated or allow us to see processes or objects that might otherwise be unseen (like molecules) because they are too large, too small, too dangerous, or too far away. Walking through a process model, like our lab, allows us to experience the process, make more sense of it, and learn about it better.
9. Pretend you are a water molecule. Describe the journey you take and what happens to you as you transition between the solid, liquid, and gas phases. You can journey in whichever direction you please, as long as your energy changes and your phase change terminology is correct. 

Student responses will vary but should accurately describe the path of a molecule through the phase changes of becoming solid, liquid, and gas.  Answer should include vocabulary words including condensation, evaporation, vaporization (boiling), melting, freezing, sublimation, and deposition.  Answer should also describe how particle motion/kinetic energy of particles changes during each stage and how energy is added or removed from the system. 
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