SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Third Grade Science

	Recommended Days of Instruction: 2
	(One day equals 45 minutes)

	Standard(s) addressed: 3-4

	The student will demonstrate an understanding of the changes in matter that are caused by heat.

	Changes in Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	3-4.2:

Explain how water and other substances change from one state to another (including melting, freezing, condensing, boiling, and evaporating).


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
Matter and Its Properties: Exploring Phases of Matter

http://player.discoveryeducation.com/index.cfm?guidAssetId=4CBAFE96-6F6E-49B7-81C1-6A2450DAB5A1&blnFromSearch=1&productcode=US
This program explores the four different phases of matter including solids, liquids, gases, and plasma. The example of water changing from ice to water liquid to steam gas vividly illustrates the difficult principle of energy affecting changes in phase. The role that energy loss and gain play in phase changes is illustrated through colorful animated graphics. Concepts and terms such as melting, freezing, vaporization, condensation, and sublimation are illustrated using common everyday examples.
Solids, Liquids and Gases

http://player.discoveryeducation.com/index.cfm?guidAssetId=CA49F1BA-7A14-45D6-8F69-3EB920B284BE&blnFromSearch=1&productcode=US
Solids, liquids, and gases are states of matter which exist all around us in our environment. Examples include liquids like water in oceans and streams, honey or oil; solids such as trees and buildings; and gases in the air we breathe. This video will explain the properties of solids, liquids and gases, and show experiments demonstrated by students.

	See Science Module 3-4.2

	From the SC Science Support Document:
The objective of this indicator is to explain how water and other substances change from one state to another; therefore, the primary focus of assessment should be to construct cause effect models showing how heat causes melting, evaporating, and boiling and how cooling (removing heat) causes condensing and freezing.  
However, appropriate assessments should also require students to summarize the processes by which substances change from one state to another by being either heated or cooled; interpret a diagram of changing states of matter with heating and cooling; compare various matter changing states by being heated or being cooled; or identify the processes by which matter changes from one state to another.




Third Grade

Science Module 

3-4.2

Changes in Matter Caused by Heat

Lesson A 

From the South Carolina Science Support Documents:

Indicator 3-4.2
 Explain how water and other substances change from one state to another (including melting, freezing, condensing, boiling, and evaporating).
Taxonomy Level:  2.7-B   Understand Conceptual Knowledge

Previous/future knowledge: Students have been introduced to the concept of matter changing from a solid to a liquid and from a liquid to a solid by observing examples of water changing to ice in a freezer or ice changing to liquid in 2nd grade (2-4.2). Students have not been introduced to the terms for these changes or how heat is involved in previous grades. Students will further develop the concepts of evaporation and condensation in the water cycle in 4th grade (4-4.1). Students will further develop the concept of heat energy and its effect on the states of matter in 5th grade (5-4.2). 

It is essential for students to know that water and other substances can change from one state to another with either heating or cooling.  The diagram below shows the relationship between heat and the changes of state:





    Gas






         Cooled—Heat removed (condensing)

           Added heat


(Evaporating or boiling)


                              Liquid
          Liquid 


                  Added heat                                                          Cooled---Heat removed (freezing)   
                    (Melting) 

                                                  Solid                                             Solid
Students should explain how water and other substances change from one state or form to another as follows:

Melting 
Melting occurs when a solid is heated enough to change to a liquid. When solid ice melts, it changes to liquid water.  Ice melts at 0oC or 32oF. 

Freezing
Freezing occurs when a liquid cools enough (heat is removed) to form a solid.  When liquid water freezes, it changes to solid ice.  Water freezes at 0oC or 32oF.

Evaporation 
Evaporation occurs when liquids change to gases rather slowly at the surface of the liquid as heat is added from their surroundings.

Boiling
Boiling also is the change from a liquid to a solid but faster with bubbles of gas forming in the liquid at a given temperature because a lot heat is being added from a source. Water boils at 100oC or 212oF.

Condensing 
Condensation occurs when a gas is cooled enough (heat is removed) to form a liquid. Condensation occurs, for example, when a glass of ice water forms liquid water on the outside of the glass on a hot, humid day. The water vapor or gas in the air is cooled by the ice water and changes to a liquid on the cool surface of the glass.  Another example of condensation is when the mirror in the bathroom “fogs” with droplets of water from the water vapor formed by the hot shower cooling and changing to liquid drops on the mirror.  The water vapor in the air condenses on the cool glass.

It is not essential for students to know the temperatures at which melting, boiling, or freezing occur in other substances besides water. 

Assessment Guidelines:

The objective of this indicator is to explain how water and other substances change from one state to another; therefore, the primary focus of assessment should be to construct cause effect models showing how heat causes melting, evaporating, and boiling and how cooling (removing heat) causes condensing and freezing.  However, appropriate assessments should also require students to summarize the processes by which substances change from one state to another by being either heated or cooled; interpret a diagram of changing states of matter with heating and cooling; compare various matter changing states by being heated or being cooled; or identify the processes by which matter changes from one state to another.

Teaching Indicator 3-4.2: Lesson A – “Changes in Matter Caused by Heat”

Instructional Considerations:

All measurement materials are available in the FOSS Measurement kit.

Preparation for the lesson:
1. You will need access to a freezer.

2. Develop a plan for distributing and collecting liquids in your classroom.

3. About one week prior to this lesson.  Have each pair of students prepare three bathroom cups of water in the following way.

a. Have them label 3 bathroom cups with their initials

b. Have them label the cups

i. one cup (in addition to their initials) C for covered, 

ii. one cup NC for not covered and 

iii. one cup F for freezer.  

c. Fill each of the cups with 50 ml of water.  They should measure the water by using either a 50 ml syringe or a graduated cylinder.  

d. Put a mark on the outside of the cup to mark the level of the water.

e. Place each cup in an appropriate location as follows

i. Cup C – put it in the class room in a location where it will not be disturbed.  The teacher or students will need to put a small piece of aluminum foil over the top to keep the air out.
ii. Cup NC – put in about the same location as C 

iii. Cup F – place the cup in a freezer
Misconceptions:

1. Heat is a substance (it is something/matter).  Heat is not a substance.  Heat is energy (students will not learn about energy until fifth grade). 

2. Heat and cold are different.  Cold is the absence of heat.  Heat and cold are at opposite ends of a continuum. 

3. Objects that keep things warm (gloves, blankets, sweaters) are sources of heat. Objects like these keep things warm by trapping heat.  The warmer the coat, gloves or blanket, the better it is at trapping heat. This is why an Eskimo igloo can be warm in the inside.  It will trap heat.

Safety Note(s):

Do not taste any chemicals unless told to do so (In this module they will NOT be instructed to taste.)


Wash hands after lessons


Keep hands away from the mouth and nose when you are touching chemicals

Lesson time:

2 days (1 day equals 45 minutes)

Materials Needed:


Paper towels

Permanent markers

Graduated cylinders (50 or 100 ml plastic)

Syringes (50 ml) if available

Disposable 4 oz. bathroom cups

Thermometer

Aluminum foil

Ice Cubes

Ziplock Bags

Freeze Pops if available: get the commercial (Freeze Pops) liquid popsicles that need to be frozen. These are often not available in the winter, you can substitute by having students put small amounts of some non-carbonated juice or fruit drink to freeze.  Have them put their names on their cups before freezing them.  (You can put a popsicle stick in them for ease of eating later if you want to.)

Focus Question: 

How does matter change states?

Engage:
1. Ask the students what the three states (or forms) of matter are? (Solid, liquid and gas).  

2. Tell them that today they are going to work with ice.  What state or form of matter is ice? (Solid)

3. Ice cube melting contest

a. Provide each pair of students with an ice cube in a zip lock bag.  

b. Have them remove as much air as possible from the bag and seal it tightly.  When they are done, they are to put the bag in the center of the table and not touch it.

c. Tell them that when you say, “Go”, they will have 5 minutes to do what they can to melt the ice cube.  Stress that although they can move around the room, they are to follow normal rules of good behavior for the classroom.

d. Remind them that when you say, “Stop” they must put their bags down right away.  

e. Say “Go” give them 5 minutes (you can count down each ½ minute for dramatic effect) and “Stop” at the end.  

f. When they are done, they should put their baggies on the table and not touch them any more.

4. Ask them what happened to the ice? (It melted.)

5. Ask them if they noticed anything on the outside of the bag? (If there was come condensation, bring that to the attention of the class.)

6. Ask how we could decide who won?  (They could measure the amount of water left in the bag.)  You may choose to do the measuring or not at this point.

7. Tell them that in this module they will be looking at how matter changes from one state to another.
Explore:
1. Observing the Three Cups

a. Give each student a “Observing the Three Cups of Water” worksheet

b. Have each group collect their 3 cups.

c. Lead them through the filling in the information in the spaces of the NC cup.  They will need to write something in each space to the left of the NC.  

i. Where did you put it? (On the cabinet next to the heater)
ii. What did it look like to begin with? (It was full of water to the line. All three cups will be the same here.)
iii. What does it look like now? (No water is in the cup.)
iv. What happened to the water? (The water evaporated.  If they don’t suggest this now, you can come back to it later.)

v. If there was any condensation on any of the cups, make sure either they or you bring it up and discuss it.  (If there is a lot of humidity in the air, you will probably get some condensation.  That condensation may or may not freeze on the outside.  In either case, it will be worth pointing out.)

d. Let them work together to fill out the table for the other two cups.

e. When they are finished, empty and collect the cups. 

2. Discuss their results.  Discuss any differences you may have found between student answers.  (Stress the terms freezing, melting, evaporation and condensation) during your discussion.  They will probably know these terms.

3. Set up for Extend. 

a. If you can obtain them, purchase enough “Freeze Pops” for each of your students to have one.  These are commercial liquid filled bags that must be frozen to make a popsicle. These may not be available in the winter.  If so, you can substitute by having students put 50 ml of some non-carbonated juice or fruit drink to freeze. You can put a popsicle stick in them for ease of eating later if you want to. 

b. Have them put their names on their bags or cups before freezing them.  

c. Have them set up a simple table to record their data. Note that they will have to write in the units for this chart. By leaving the second date blank, they can record the values for the “post freezing” observations.

	
	Date:
	Date:

	What did it look like?

(Description)


	
	

	What did it look like?

(Drawing)


	
	

	Length
	
	

	Width
	
	

	Thickness
	
	


d. Ask them to use a metric ruler to make preliminary measurements.  These measurements should be recorded in their notebooks along with a drawing of their Freeze Pop or cup. 

i. If you use Freeze Pops, have them measure the length, width and thickness in centimeters.  

ii. If you use cups of juice, have them measure the height of the liquid. 

e. Put the Freeze Pops or cups on a tray and place in the freezer.

Explain: (Day 2)
1. Begin with a review of the last lesson.  Ask them what they remember from the last lesson.  If they need reminding, allow them to refer to their notebooks or worksheets.

2. Talk them through the diagram below from the Support Document.  





    Gas






         Cooled—Heat removed (condensing)
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(Evaporating or boiling)
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          Liquid 


                  Added heat                                                          Cooled---Heat removed (freezing)   
                    (Melting) 

                                                  Solid                                             Solid
3. Key terms to emphasize and clarify are listed below. (Although you might encourage them to remember the freezing point (0oC or 32oF) of water and the boiling point of water (100oC or 212oF) this information is not required by the standards.


Melting 
Melting occurs when a solid is heated enough to change to a liquid. When solid ice melts, it changes to liquid water.  Ice melts at 0oC or 32oF. 


Freezing
Freezing occurs when a liquid cools enough (heat is removed) to form a solid.  When liquid water freezes, it changes to solid ice.  Water freezes at 0oC or 32oF.

Evaporation 
Evaporation occurs when liquids change to gases rather slowly at the surface of the liquid as heat is added from their surroundings.

Boiling
Boiling also is the change from a liquid to a solid but faster with bubbles of gas forming in the liquid at a given temperature because a lot heat is being added from a source. Water boils at 100oC or 212oF.

Condensing 
Condensation occurs when a gas is cooled enough (heat is removed) to form a liquid. Condensation occurs, for example, when a glass of ice water forms liquid water on the outside of the glass on a hot, humid day. The water vapor or gas in the air is cooled by the ice water and changes to a liquid on the cool surface of the glass.  Another example of condensation is when the mirror in the bathroom “fogs” with droplets of water from the water vapor formed by the hot shower cooling and changing to liquid drops on the mirror.  The water vapor in the air condenses on the cool glass.
4. You will probably need to have the students draw the chart above as much from memory as possible to help practice getting the relationships between the states and terms correctly.

5. Teachers Note: Water is unusual in that it expands just before freezing (4 oC).  Students do not need to know this but it explains why when water freezes it actually gets bigger.  

6. Be sure to emphasize how evaporation and boiling are similar (liquid water changes to water vapor) and different (boiling takes heat, evaporation can happen even when it is cold).

7. Let them complete the “What Happened?” practice sheet attached.  When they are done, go over the results with the class.
Extend:
1. Retrieve the Freeze Pops or cups from the freezer and bring them to the classroom.  Cover them up.

2. Remind them of the rule that they are never to eat or drink anything in a science class or lab unless specifically told to do so by the teacher.  Today you will give them permission to eat their Freeze Pop or cup AFTER they complete all of their observations.  They will all eat at the same time and you will tell them when.

3. Ask the students what they expect to find with their Freeze Pops or cups at this point? (They should be able to mention freezing and perhaps condensation.)

4. Ask if they think the Freeze Pops or the liquid in the cups will be the same size or different?  (They will probably say it will be the same size, which is not unreasonable for them at this point.)

5. Tell them to record their observations on the chart they started during the last class.  

6. When they are finished, discuss the results with them.  They should have been able to bring in the concepts of freezing and condensation (with luck).  They should also observe that the dimensions of the Freeze Pop or cup may have changed.  This is because water expands as it freezes – and that makes it unique because other substances get smaller (contract) as they get colder.

7. Tell them they can eat their pops or cups.  When they are done, they should wash their hands and clean up their area.

Observing the Three Cups of Water
	Cup
	Where did you put it?
	What did it look like to begin with?
	What does it look like now?
	What happened to it?

	NC


	
	
	
	

	C


	
	
	
	

	F


	
	
	
	


What Happened?

	Situation
	What Happened?

	1. We see water on the parking lot after a rain.  A day or two later it is all gone.


	

	2. You put a tray of water in the freezer.  When you come back the water is gone but there is ice in the tray.


	

	3. It is a hot summer day.  You buy an ice cream cone.  Then you see drops of ice cream all over your t-shirt.


	

	4. You have a drink with ice in it on a hot summer day.  The next thing you notice is that the paper cup it is in has water on the outside and a wet ring under it.


	

	5. The cook puts a pot of water on the stove and turns on the burner underneath it.  Soon you see something that looks like smoke coming out of the top of the pot and you are told not to get near the pot because it is dangerous.


	


What Happened?  KEY
	Situation
	What Happened?

	1. We see water on the parking lot after a rain.  A day or two later it is all gone.
	Evaporation plus some elaboration.  If they say that some of the water ran off the lot that is certainly part of the answer.

	2. You put a tray of water in the freezer.  When you come back the water is gone but there is ice in the tray.
	Freezing plus some elaboration.

	3. It is a hot summer day.  You buy an ice cream cone. Then you see drops of ice cream all over your t-shirt.
	Melting plus some elaboration.

	4. You have a drink with ice in it on a hot summer day.  The next thing you notice is that the paper cup it is in has water on the outside and a wet ring under it.
	Condensation plus some elaboration.

	5. The cook puts a pot of water on the stove and turns on the burner underneath it.  Soon you see something that looks like smoke coming out of the top of the pot and you are told not to get near the pot because it is dangerous.
	Boiling plus some elaboration


Standard: 3-4: The student will demonstrate an understanding of the changes in matter that are caused by heat.





Indicator 3-4.2: Explain how water and other substances change from one state to another (including melting, freezing, condensing, boiling, and evaporating).





Other indicators addressed:  


Indicator 3-1.5: Use tools (including beakers, meter tapes and sticks, forceps/tweezers, tuning forks, graduated cylinders, and graduated syringes) safely, accurately, and appropriately when gathering specific data. 
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