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Energy and Changing States of Matter

Topic/Focus Area: The Processes Involved in the Changing States of Matter
Subject: Physical Science

Lesson Overview:  Students spend 5 days exploring the changing states of matter.

Standards Addressed:

Subject: Science

Grade: 5th

Standard: Physical Science 1g

Students know properties of solid, liquid, and gaseous substances, such as sugar (C6H12O6), water (H2O), helium (He), oxygen (O2), nitrogen (N2), and carbon dioxide (CO2). 
Student Objectives:  The students will study the three common physical states of matter and the processes they go through as they change states.
Vocabulary:

condensation, evaporation/vaporization, freezing, temperature, physical property, molecule, liquid, gas, solid, sublimation, deposition, melting

Resources and Materials:

Brain Pop website, Brain Pop Jr. website, dry ice, melting blocks, ice, small plastic terrariums (1 per group), labels cards for changing states, graphic organizers (1 per student), quizzes (1 per student), hot plate, frozen water bottle (1 per group)


	Steps of the Lesson:


	Anticipated Student Responses

Teacher’s Response to Student Reactions


	Formative Evaluation

	ENGAGE:

Day 1

A. Water Cycle Sketch:

Students draw a sketch of what they think the water cycle looks like. 

B. Teacher shows the short Brain Pop movie entitled, “The Water Cycle”. Following the movie,  students revise their sketch of the water cycle to help review the academic language (see sample): condensation, evaporation/vaporization, freezing, temperature, physical property, molecule, liquid, gas, solid
Day 2

-Show the Brain Pop Jr. movie titled, “Changing States of Matter” 

-TPR activity: The students will impersonate the three states of matter. Each student will be a water molecule. They will get into groups of 3-4  to demonstrate a solid and a liquid. As a gas they will roam freely.

-Students will use the blank “Energy and States of Matter” chart to draw the states of matter at the molecular level.
EXPLORE:

Day 3

-The students will: 

a.  melt an ice cube on a black melting block that is placed inside of a terrarium.

b.  observe for about 10 minutes.

c. use TPR to illustrate what happened to the ice at the molecular level.

d. boil the water on a hot plate as a demo.

e. write observations in their science notebooks.

-Teacher has students look at states of matter in reverse (melting, evaporation,  condensation). Review the chart on poster paper or Smartboard.

EXTEND:

(time permitting)

Day 3

-Teacher places frozen water bottles on a table and has the students observe the condensation. 

T: What do you observe?
ELABORATE: 

Day 4

The teacher will demonstrate the following: Duplicate Day 3, but substitute the ice with dry ice. Teacher shows all of the materials, and then covers them with a box to block their view.

T (KQ): What will happen to the substance when it is placed on the black block?

What is your prediction? (Science journals)

What do you wonder about? In your journal, write:  “I wonder…” 

-While the dry ice is still covered and sublimates, teacher gives students time to think, pairshare, and write predictions in their science journals about what is taking place under the box.

Also, review the “Energy & States of Matter” chart for about 5 minutes.

For building suspense, teacher asks class:

Are you ready to see the results?

Teacher uncovers the box and walks around to show students the result (CO2 is gone)
-Student groups will then be given the materials to observe sublimation taking place.

T (KQ): What are your observations of the substance in your black block?

T (KQ): Taking a look at your graphic organizer, what change did we observe?

Do you think you might know the name for this type of change?

EXPLAIN:

Day 4

Review prior knowledge and graphic organizer to complete the “Energy and States of Matter” chart.

-Show Brain Pop title, “Matter Changing States”

T (KQ): While you watch Brain Pop, see if you can find the name for this type of change.

What is it? (Sublimation) Fill in the word in your graphic organizer.

What was the substance we observed? (dry ice/frozen carbon dioxide (solid phase)

-Put a piece of dry ice into a jar of water to demonstrate sublimation at a rapid rate in a more visual way.

What is the dry ice doing? (Sublimating!)

What are some other examples of sublimation? (moth balls, air freshener, etc)

-Students review their predictions and write a conclusion about what they learned today:

T (KQ): What did you learn today? What conclusions can you make? (Teacher gives students about 5 minutes, timed, to respond in their science journals)

Invite students to share some conclusions.
Day5

-Students go to the playground in their science groups. Three foursquare courts will be labeled Solid, Liquid, and Gas – to represent “containers.”  Students will have cards naming the processes matter goes through to change into different states of matter. (Make the cards with labels back to back according to pairs i.e. Freezing on one side and melting on the other).  While students are inside their foursquare they need to use TPR to represent their state of matter.   The teacher will give directions to groups to move from one state of matter to the next.  Students will have to hold up the sign that names the process they just “went through” to change their state.  *Don’t forget to give the directions clockwise as well as counter-clockwise so students can experience the “States of Matter Cycle” in reverse as well.

Day 5 continued... 

EVALUATE

-Students take a quiz (see sample) to demonstrate their knowledge of matter and changing states.


	Responses:

Basic drawing of water cycle that includes an ocean, clouds, and mountains.  

Questions:  

Do we include evaporation?

Do we label it?

Yes, you need to include everything you remember about the water cycle.  Think about what you have learned and what you know, and include it in your diagram.

It should be big enough for you to label its parts.

TPR Activity:

When we are solids, are molecules actually holding each other?

What happens when molecules bump into each other?

Reminders:

You will need to move around the classroom, but behave as molecules, don’t play around.

Don’t forget to keep vibrating at all times.

Tell me what happened when you bumped into another “molecule.”

To encourage observations, teacher might say:

“I like the way you are talking like scientists as you make observations. You are thinking like scientists, speaking like scientists, and later you will be writing like scientists.”

Questions:

What are these blocks made of?

What makes it melt the ice so quickly?

Does the cycle of states of matter reverse in real life?

Do we take the ice out of the box?

T: These are “melting blocks” and are used to melt solids.  It is a different type of material that transfers energy relatively easily.  Remember the idea of conductivity. One is absorbing heat.

(Do not take the ice out of the terrarium.)

Responses:

This is ice.

We are going to melt it.

We did this yesterday.

S: Why are you using a box to cover it?

Why can’t we watch it?

Why didn’t it become a liquid?

What is the block of ice made of?

Student might say:

It’s melting but not as fast as last time (with water ice)

It’s getting smaller

Some gets stuck to the ring

You can see some kind of bubbles on it (referring to crystals)

Can we look at it under the microscope?

STRESS SUBLIMATION; the process of a solid state directly going to the gas state. Many students refer back to evaporation as becoming a gas.
Remember that (CO2) can only be a gas and a solid.  This is dry ice and it is the solid state of matter for (CO2). 

Explain that the water allows us to see the dry ice better; we can see the bubbles of gas rise through the water as the carbon dioxide sublimates.

Cover the jar (dry ice bubbling through the water) so that students will focus on writing their conclusions in journals without distractions.

T: You will need to listen carefully to the directions or you will not understand the process of the game.

Remember what we have learned this week.  This is your chance to make connections between all the concepts we have studied.

Be sure to use sublimation and deposition often during this TPR activity.

The causes of changes in state of matter are pressure and temperature.
Responses:

We already represented molecules before.

Questions:

Do molecules in a gas keep moving away from each other forever?

So this is actually what happens to the molecules in states of matter?


	Review student sketches.

Check for full participation in TPR activity.

Check work on “Energy and States of Matter” chart to make sure drawings are at molecular level.

Walk around and check written observations in notebook.
Check that all students write a reasonable prediction in Science notebook.
Check that students complete chart.
Students should fill in word sublimation in graphic organizer.
Check at least one response per group.
Check for TPR participation and questions during game.
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