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

	3-4.3:

Explain how heat moves easily from one object to another through direct contact in some materials (called conductors) and not so easily through other materials (called insulators).


	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
Basics of Physics: Exploring Heat

http://player.discoveryeducation.com/index.cfm?guidAssetId=3F0F9856-0921-43D1-BBB2-B11B13D8C319&blnFromSearch=1&productcode=US
Heat is very important to all that happens in our universe. It appears in many forms and is responsible for sustaining life on our planet. This program starts with an exploration of heat and temperature. It discusses the different states of matter and how heat can change things from one state to another.
	See Science Module 3-4.3

	From the SC Science Support Document:
The objective of this indicator is to explain that heat either moves easily in some materials called conductors or not so easily in other materials called insulators; therefore, the primary focus of assessment should be to construct a cause effect model of heat moving easily in a conductor or not so easily in an insulator. 
However, appropriate assessments should also require students to illustrate insulators and conductors; classify materials as either insulators or conductors; compare insulators and conductors; identify materials as either insulators or conductors.


Third Grade

Science Module 

3-4.3

Insulators and Conductors

Lesson A 

From the South Carolina Science Support Documents:
Indicator 3-4.3: Explain how heat moves easily from one object to another
through direct contact in some materials (called conductors) and not so easily 
through other materials (called insulators).

Taxonomy Level:  Understand Conceptual Knowledge (2.7-B)
Previous/future knowledge: Students have been introduced to the concept of energy in 1st grade (1-2.1) related to needs of plants and in 2nd grade (2-2.1) related to needs of animals. Students have not been introduced to the concept of heat before this grade level. Students will further develop the concept of forms of energy (light and electricity) in 4th grade (4-5.2 and 4-5.5).

It is essential for students to know that heat makes things warmer.  Some materials allow heat to move through them easily and others do not as follows:

Conductors 
Some materials allow heat to move easily through them and from one object to another through direct contact.  These materials are called conductors. If a metal spoon, for example, is put in hot water, it will become warmer.  Metal objects are good conductors of heat, and they get warmer. 

Insulators
Other materials do not allow heat to move easily through them and are called insulators. If wooden and plastic spoons are put in hot water, for example, they do not become warmer. These materials do not allow heat to move easily through them. Plastic and wood materials are insulators, and they do not get warmer.   .  

It is not essential for students to know that heat is a form of energy that causes the particles in matter to move faster, or that it is also transferred by convection or radiation.  

Assessment Guidelines:

The objective of this indicator is to explain that heat either moves easily in some materials called conductors or not so easily in other materials called insulators; therefore, the primary focus of assessment should be to construct a cause effect model of heat moving easily in a conductor or not so easily in an insulator.  However, appropriate assessments should also require students to illustrate insulators and conductors; classify materials as either insulators or conductors; compare insulators and conductors; identify materials as either insulators or conductors.

Teaching Indicator 3-4.3: Lesson A – “Insulators and Conductors”

Instructional Considerations:

Understanding the flow of heat is a bit tricky and third grade students are not quite ready for the theoretical background (molecular movement) behind it.  If students can learn to talk correctly about heat entering or leaving objects they will be ready for subsequent discussions.  Be especially aware of the three common misconceptions listed below.
The FOSS Measurement kit will provide most of the measurement equipment you need for this module.

Preparation for the lesson:

1. Copy worksheets.

2. Collect the materials needed
3. Obtain a plastic dishpan or basin for each pair of students.  This will help to contain spills and drips.  If you cannot get a pan or basin, you can usually obtain large meat or vegetable trays from the local grocery store.

4. You may want to have the set of objects used in the Engage already assembled in a plastic bag for easier distribution, collection, and storage.
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. Be aware, however, that today you can purchase gloves, blankets, and boots that have electrical heating elements in them.  Thus, these special items are heat sources as well as insulators.
Safety Note(s):

1. You will want to use hot water in this investigation but DO NOT use any water that you couldn’t put your finger in for an extended period of time.  
2. Warn students to put their cups back on their desks to avoid spilling.  You may want to allow them to do the activities with water in a basin or meat tray for each pair.

3. If you use a large nail, select one that has a blunt tip and warn students to be careful.

4. Students should be careful with scientific equipment – in this case, thermometers.

5. Students should avoid spills.  If there is a spill they need to report it to the teacher who will either clean it up or give directions to the students to do so. Water is of course safe, but following the safety rules gets students into good laboratory habits.
Lesson time:  2 days (1 day equals 45 minutes)

Materials Needed:

Large insulated container for holding and pouring hot water.


Styrofoam cups (8 oz.) the two cups (Styrofoam and plastic) should be as much alike in shape as possible.


Clear plastic cups (8 oz.) 


Plastic bags (heavy duty) – (about 20)

Thermometer – 2 for each group


Aluminum foil – roll it up into tight straws about 8 inches long


Dishpan or meat tray for each pair (to catch spills)


Graduated cylinders


Large nails or bolts


Straws


Pencils

Focus Question: 

How can we speed up or slow down the flow of heat?
Engage:

1. Give each pair about ¾ cup of hot water in a Styrofoam cup and put the cup in a meat tray or basin to avoid spills.

2. Give each pair a set of objects to test. 

a. Pencil

b. Metal spoon

c. Plastic spoon

d. Aluminum “straw” rolled up 
e. Large nail (or Bolt)
3. Ask the students to partially submerge the objects into the hot water one at a time.
a. Once the object is in the water, the person holding the object should decide whether he/she could feel any of the heat in the object while holding it.  They can each try it.
b. Have them record what they observe on the “What Do You Feel?” worksheet.
c. Tell them to leave the last column “Classification” column blank.

4. When they are finished, clean up and discuss their results.

Explore:
1. Review with students how to measure temperature with a thermometer if they need the review.

2. Display two same sized cups for water about ½ full of hot water. (Use the basin or meat tray to avoid spills.)
a. One clear plastic

b. One Styrofoam

3. Measure and record the temperature of each cup every minute for 8 minutes.

a. They should stir the cup 5 times immediately before measuring.
b. They should place a thermometer in each cup and leave it in the cup until the investigation is over.

4. Have them record their temperatures on a chart like the one below.

	Time in Minutes
	Temperature in Degrees Celsius

	
	Styrofoam
	Plastic

	0
	
	

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


5. When they are finished measuring, clean up the cups and water.
6. Discuss their results.  

a. Which cup cooled the fastest?  How did you decide that?
b. Why do they think it cooled?

c. Where did the heat go?
Explain

1. Point out that objects that retain or keep out heat are called insulators.  Objects that transmit heat easily are called conductors.
2. Go over the definitions of insulators and conductors from the support guide (given below).
Conductors 

Some materials allow heat to move easily through them and from one object to another through direct contact.  These materials are called conductors. If a metal spoon, for example, is put in hot water, it will become warmer.  Metal objects are good conductors of heat, and they get warmer. 

Insulators
Other materials do not allow heat to move easily through them and are called insulators. If wooden and plastic spoons are put in hot water, for example, they do not become warmer. These materials do not allow heat to move easily through them. Plastic and wood materials are insulators, and they do not get warmer.  
3. Show them the diagram of Heat Flow below

a. Point out that we only talk about HEAT flowing into or out of an object.  Never COLD flowing anywhere. (This is because heat is energy and thus cold objects have less heat energy than warm objects.  Third graders do not need to know this but they can learn to talk about the movement of heat.)

b. In the diagram you can see heat from the air, moving through the cup (and the exposed surface on top) of cold liquid and thus that cup will warm up.

c. The other diagram shows heat from inside the cup of warm liquid moving through the cup (and the exposed surface on top) out into the air.  

d. Students should learn to draw a simple diagram like this to help remind them of what is happening when they conduct heat investigations.  

4. Ask them to work in pairs to make a list of things that keep heat in (keep things warm) and a list of things that keep heat out (keep things cool).

a. Pool their results and point out how some items can work both ways.

b. Discuss the results.

c. They should pick up that many things work both ways.  A good insulator will keep hot items hot.  Or it can keep cold items cold.  An ice chest or thermos bottle would be a good example.  

5. Stress that blankets, heavy boots, gloves and other warm clothing serve as insulators.  
a. They DO NOT produce warmth but help keep our body heat in.  

b. Some students may be aware that some gloves, books or blankets “plug in”.  If they do connect to electricity, they not only insulate, but they also are a source of heat.
6. Go back over the original list from “What do You Feel?”  Have them write the words “insulator” or “conductor” after each item they placed in the water.  Discuss their results. 
7. Introduce students to the “Do we need insulators or conductors to be comfortable here?” 
a. Under each picture have them write the word “insulator” or “conductor” if they think that would be the best way to dress for that situation.

b. Have them write a short sentence or phrase to describe why they did that. 
Extend: (Day 2)
1. Prepare materials for the “Ice Cube Melting Contest.”  (Some students may have done this before in an earlier module.  If so, asked them to apply what they know now to melt the ice even quicker.)
2. 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.  They cannot open the bag. 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 bags on the table and not touch them any more.

3. Have each pair measure the amount of the water (not the ice) from the bag by using the graduated cylinder.  Put the class results on a chart similar to the one below. You can identify the groups by using first names, a team name or just a team number.
	Group 
	Amount of Water in Milliliters

	
	

	
	

	
	

	
	

	
	

	
	


4. Discuss their data.  Who melted the ice the most?  How do they know?

5. Further discussion, ask

a. What did you do to melt the ice?

b. Where did the heat come from to melt the ice? (Answers will vary depending on the techniques used.  They could mention their hands, a radiator, the sun, etc.)

c. Where did the heat go as the ice melted? (The heat went into the ice and that warmed it up and melted it.)

d. Were the techniques they used insulating or conducting?  (Conducting, as they wanted to conduct heat into the ice.)

e. Was the plastic bag an insulator or a conductor?  (A conductor as it transferred heat well.)

f. Would they get the same results if you had placed the ice cube in a bag made of thick Styrofoam?  (No since the Styrofoam would have kept the heat away from the ice cube.)

6. Ask them to get together with they partner to design (draw or describe in their notebooks) the ultimate ice cube preserver – something that would keep the ice cube from melting for a long time. 

a. (They should show some understanding of using some material that will keep heat away from the ice cube.)

b. Point out that they are keeping the heat away form the cube.
c. You could conduct one or more of this ice cube preserver activity if you have the time. 
What do you feel?

	Object
	What do you feel?
	Classification

	Pencil


	
	

	Metal spoon


	
	

	Plastic spoon


	
	

	Straw


	
	

	Large nail


	
	

	Aluminum “straw” 


	
	


Name: __________________________________ Date:___________________________________

	Writing in Science: Insulator and Conductors
You have a cousin that lives in California and they are coming to visit you during Christmas Break.  They want to know what type of clothes they should pack.  

Send them an email telling them what they need to pack and how this relates to your science lesson on insulators and conductors.



Heat Flow

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 heat moves easily from one object to 


another through direct contact in some materials (called conductors) and 


not so easily through other materials (called insulators).





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. 





Indicator 3-1.6: Infer meaning from data communicated in graphs, tables, and diagrams.
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