SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fourth Grade Science                                                   

	Recommended  Days of Instruction: 5
	(one day equals 45 min)

	Standard(s) addressed:  4-5

	The student will demonstrate an understanding of the properties of light and electricity.

	Light & Electricity

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-5.9 Summarize the properties of magnets and electromagnets (including polarity, attraction/ repulsion, and strength).
	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Electricity and Magnetism: Magic of Magnets

http://player.discoveryeducation.com/index.cfm?guidAssetId=6E4A4FFF-3D1E-49CB-8E50-C7F28DB244FB&blnFromSearch=1&productcode=US
Segment 4:Electricity from Magnetism

This segment provides a historical background of the discovery of electricity from magnets. The segment also shows how electricity can be created from magnetism and the applications of this process. 

Getting to Know Electricity

http://player.discoveryeducation.com/index.cfm?guidAssetId=B457EC25-AD81-4C8C-B153-0F10253EC2E9&blnFromSearch=1&productcode=US
Segment 8: Electromagnetism

This segment shows the relationship between electricity and magnetism to create electromagnets. 

-8:30 to 10:45

Junior Electrician: Current Electricity

http://player.discoveryeducation.com/index.cfm?guidAssetId=19AA73A3-77C0-4978-88E5-74247B1F8D37&blnFromSearch=1&productcode=US
Segment 6: Electromagnets

Provides a demonstration of how an electromagnet is made. 

BBC

http://www.bbc.co.uk/schools/scienceclips/ages/7_8/magnets_springs.shtml
This website gives students the opportunity to experiment with magnetic attraction by seeing

which types of objects are attracted to a magnet. An online quiz assesses basic concepts about magnetism.

Kurtus Technologies

www.school-for-champions.com/science/electromagnetism.htm
This site describes how to make an electromagnet, how its magnetic field works, and how the strength of the magnet can be increased.


	See Module 4-5.9

Teaching the Lesson 4-5.9A Electricity –– “Magnets”

Teaching the Lesson 4-5.9B  Electricity – “Magnets Attract”

 Teaching the Lesson 4-5.9C  Electricity – “Magnets, Magnets, Everywhere”

Teaching the Lesson 4-5.9D  Electricity – “Magnetic Strength”

Teaching the Lesson 4-5.9E  Electricity – “Electromagnet”


	The objective of this indicator is to summarize properties of magnets and electromagnets; therefore, the primary focus of assessment should be to generalize the major characteristics of magnets and electromagnets. However, appropriate assessments should also require students to

interpret a diagram of magnets with opposite or like poles together to determine which would have attractive forces and which would have repulsive forces; identify locations on a bar magnet for where the greatest magnetic strength would be; or infer the poles of two magnets as being alike or different if the forces were attractive or repulsive.




Fourth Grade

Science Module 

4-5.9

Electricity: Magnets and Electromagnets

Lessons A-E


From the South Carolina Science Support Documents:

Indicator 4-5.9: Summarize the properties of magnets and electromagnets (including polarity, attraction/repulsion, and strength).

Taxonomy level: 

Understand Conceptual Knowledge 2.4-B
Previous/Future knowledge: 
Students have been introduced to properties of magnets in kindergarten (K-5.1) and in 2nd grade (2-5) when they observe magnetism, explain the poles of magnets, compare the effects of magnets, and identify everyday uses of magnets. Students have not been introduced to the concepts of polarity and magnetic strength in previous grades. They will further develop the concept of lectromagnets in 6th grade (6-5.3) when students will explain how magnetism and electricity are interrelated in electromagnets, generators, and simple electrical motors.

It is essential for students to know that an electromagnet becomes a magnet when an electric current passes through an insulated wire that is wrapped around an iron core (nail). The properties of magnets and electromagnets can be summarized as follows:

Polarity

· Magnets and electromagnets have areas on their ends (if bar or horseshoe magnets) or on their tops and bottoms (if ceramic, plastic, or “donut” magnets) that are called poles.

· The magnetic pull or attraction is strongest at these poles. Every magnet has a North pole and a South pole.

· The poles of magnets affect each other in the following ways:

 Like poles

· If the North pole of one magnet and the North pole of another magnet are brought close to each other, they will move away from each other or repel.

· The same thing happens if the South pole of one magnet and the South pole of another magnet are brought close to each other.

· Like poles repel each other.

Unlike poles

· If the North pole of one magnet and the South pole of another magnet are brought close to each other, they will move toward each other or attract. Unlike poles attract each other.

Attraction

· Magnets and electromagnets attract or tend to move toward each other (if unlike poles are near each other) and certain types of metals (mainly iron or steel).

· When iron nails or steel paper clips are held near a magnet, they will move toward or be attracted to the magnet.

Repulsion

· Magnets and electromagnets can repel or move away from each other if their like poles (North-North or South-South) are brought near each other.

Strength

· The attractive strength of a magnet or electromagnet is greatest at its poles.

· Some magnets have a greater attraction for magnetic materials than others.

· The size of the magnetic attraction of a magnet or electromagnet can be measured by counting the number of objects, for example paper clips that a magnet can pick up.

It is not essential for students to draw lines of force or magnetic field diagrams for magnets, although a demonstration might be appropriate so that students can visualize magnetic force. Students do not need to know how to induce magnetism in objects.

Assessment Guidelines:

The objective of this indicator is to summarize properties of magnets and electromagnets; therefore, the primary focus of assessment should be to generalize the major characteristics of magnets and electromagnets. However, appropriate assessments should also require students to interpret a diagram of magnets with opposite or like poles together to determine which would have attractive forces and which would have repulsive forces; identify locations on a bar magnet for where the greatest magnetic strength would be; or infer the poles of two magnets as being

alike or different if the forces were attractive or repulsive.

Teaching Indicator 4-5.9: Lesson A - Electricity – “Magnets”
Instructional Considerations:

These lessons will allow children the opportunity to experiment with magnetic force. They should develop an understanding of the fact that the force itself cannot be seen but its effect on various metals can be observed.

Encourage students to be careful in handling the magnets. Dropping them can affect the strength of the magnet.

Misconceptions:

Young children often relate the strength of a magnet to the size of the magnet. Larger sizes mean more strength. In order to dispel this notion, it is important that they have experiences with magnets of varying sizes and varying strengths.

Safety Note(s):

· Care should be given when children are given strong magnets to handle and manipulate. Fingers can be pinched and chips can break off the magnets. It is advisable to wear goggles, if at all possible, during experimentation with magnets.

· The effect of magnets on various materials is a very important classroom safety issue. Students need to know that they should not use magnets around computers, computer disks, TVs, VCRs, tape recorders, videotapes, or cassette tapes. Continual use of magnets around these materials will cause them to not work properly or their contents will be erased.

Lesson time:

1 day (1 day equals 45 minutes)
Materials Needed: (per group)

student copies of K-W-L chart
student copies of “Do not use” sign
student copies of small signs to be placed on items damaged by magnets 
chart paper (or overhead projector) to record students’ responses

Focus Question:

How do you use magnets safely?  

Engage:

Distribute a copy of the K-W-L chart to each student and begin a discussion of what they already know about magnets and What they would like to know

Explore:

1. Have the students complete the “K” column of the KWL chart (what they already know). 

2. Have students share the knowledge with the class and record their responses on the chart paper.

3. Give the students time to complete the “W” Column (what they want to know).

4. Have the students share their questions with the class and record their responses on the chart paper.

5. Tell the students:  Over the next several weeks, magnets will be used in their investigations so it is important to know how to use them safely.

6. Distribute the “do not use sign” to each student and have them staple, tape, or glue this sheet into their science notebooks.

7. Give a small sticker to each student to place on items around the room that magnets should not be near.  (Allow them to use their handout (attached))


MAGNETS should not be held near these things

:

Teaching Indicator 4-5.9:  Lesson B - Electricity – “Magnets Attract”
Instructional Considerations:

These lessons will allow children the opportunity to experiment with magnetic force. They should develop an understanding of the fact that the force itself cannot be seen but its effect on various metals can be observed.

Encourage students to be careful in handling the magnets. Dropping them can affect the strength of the magnet.
Misconceptions: Students tend to think 

· Magnets only attract
· Magnets repel non metals
· Magnets stick to everything. Magnets attract to all metals. Stick to anything metal. 
· Magnets are made of plastic.
· Magnets only attract to iron
· The larger the magnet the stronger the pull
· Magnetism is like iron filings
· Magnetic fields are two dimensional like the pictures in the book.
· Only magnets have magnetic fields.
· Magnetism causes the objects to attract and repel.
· Larger magnets are stronger.
· Magnetism is magic.
· Magnetic poles = n and s pole.
· Magnetism doesn’t go through objects. Magnetism will be blocked by materials that are insulators.
Safety Note(s):

· Care should be given when children are given strong magnets to handle and manipulate. Fingers can be pinched and chips can break off the magnets. It is advisable to wear goggles, if at all possible, during experimentation with magnets.

· The effect of magnets on various materials is a very important classroom safety issue. Students need to know that they should not use magnets around computers, computer disks, TVs, VCRs, tape recorders, videotapes, or cassette tapes. Continual use of magnets around these materials will cause them to not work properly or their contents will be erased.

Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed: (per student)

Student sheet, class copy of sheet (overhead transparency or chart paper), magnets for each group, and test items (Place these items in a bag ahead of time.) or allow the students to test items around the room.

Focus Question:

What will a magnet attract?

Engage: 

Recall Lesson 4-5.9: Lesson A - Remind them of the items that may be damaged by magnets.

Explore:

1. Distribute the student sheet to each student.  Explain to the students that are going to be working in small groups to test items for those that are attracted to a magnet and those that are not.  

2. Divide the students into small groups. Distribute the test items.

3. Allow time for the students to test the items.

4. Discuss the students’ findings.

5. Ask:  “What do the items that are attracted to a magnet have in common?” Then, ask:” What do the items that are not attracted to a magnet have in common? (The students should realize that items attracted to a magnet are made of metal, and those items not attracted to magnet is not metal.)

6. Tell the students:  Magnets are attracted to objects containing iron, nickel, and cobalt.

Explain:  
Magnets and electromagnets attract or tend to move toward each other (if unlike poles are near each other) and certain types of metals (mainly iron or steel).

Extend:

Students can build an instrument capable of detecting a magnetic field and magnetic polarity.

Materials

4-inch piece of plastic straw

2 straight pins

masking tape

sewing thread

magnet

Procedure

1. Use a small piece of masking tape to hang two straight pins from a piece of thread. The pins should point in opposite directions and hang horizontally.

2. Push the thread through the straw. Tape the thread to the top so that the pins have just enough clearance to swing freely at the bottom.

3. Stroke the pins from left to right several times with a permanent magnet.

4. Establish and mark the north-seeking end. 

Explain

Magnetic fields are invisible; we can only see the effects of the magnetic force. Magnetometers are devices used to detect and measure the strength of magnetic fields. Compasses are basically magnetometers with directions marked on them. A magnetometer will dip or point toward a source of magnetism. Have students use their magnetometer to find things in your room or at home that are magnetic.
Name:  _________________________________

What will a magnet attract?

	My magnet sticks to:  
	My magnet does not stick to:

	
	


Teaching Indicator 4-5.9: Lesson C - Electricity – “Magnets, Magnets, Everywhere”

Instructional considerations:

When the students are completing the second sheet, they do not take into consideration that they are only seeing the tops of each magnet.  You want to warn them of this before they begin coloring.

Misconceptions: Students tend to think 

· Magnets only attract
· Magnets repel non metals
· Magnets stick to everything. Magnets attract to all metals. Stick to anything metal. 
· Magnets are made of plastic.
· Magnets only attract to iron
· The larger the magnet the stronger the pull
· Magnetism is like iron filings
· Magnetic fields are two dimensional like the pictures in the book.
· Only magnets have magnetic fields.
· Magnetism causes the objects to attract and repel.
· Larger magnets are stronger.
· Magnetism is magic.
· Magnetic poles = n and s pole.
· Magnetism doesn’t go through objects. Magnetism will be blocked by materials that are insulators.
Safety Note(s):

· Care should be given when children are given strong magnets to handle and manipulate. Fingers can be pinched and chips can break off the magnets. It is advisable to wear goggles, if at all possible, during experimentation with magnets.

· The effect of magnets on various materials is a very important classroom safety issue. Students need to know that they should not use magnets around computers, computer disks, TVs, VCRs, tape recorders, videotapes, or cassette tapes. Continual use of magnets around these materials will cause them to not work properly or their contents will be erased.

Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed: (per group)

Ring magnets (one side red, other side blue –see special note)*
student sheet 
crayons or colored pencils
overhead transparency of student sheet 
overhead projector

*Special note: Prepare beforehand.   If you need colored magnets, you can do it yourself with spray paint.  Mark one side of a magnet red and the other side blue.  For this lesson, it does not matter which pole is which color.  Mark a second magnet by holding it close to the red side of the 1st magnet.  The side needed that is attracted to red should be marked blue because it must be the opposite pole.  Mark the other side red.  Continue this process until all magnets are marked.

Focus Question:

What happens when two magnets get close together?

Engage:

In a whole group ask the focus question:  “What happens when two magnets get close together?  Accept students’ reasonable responses and use this opportunity to discuss appropriate vocabulary, such as like, unlike, move together, move apart, attract, and repel.

Explore:

1. On the student sheet (attached), have the students color the pictures of the magnets and have them predict what they think will happen.

2. Divide the students into small groups and distribute the magnets.

3. Have the students hold the magnets with red faces together. Tell them to circle the picture that tells what happened?  Then ask, “Did the magnets attract each other or repel?”.  Continue the other trials in the same way.

4. Guide the students to see that if like poles (colors) are face to face, they will repel one another.  If unlike poles are face to face they will attract.

5. Have the students put the magnets down.  Discuss the next portion of the investigation.  Have the students predict how the magnets should be stacked for the magnets to attract and color the pictures to match their predictions.

6. Have the students test their predictions and record what actually worked by coloring the magnets.

Explain:

Attraction

· Magnets and electromagnets attract or tend to move toward each other (if unlike poles are near each other) and certain types of metals (mainly iron or steel).

· When iron nails or steel paper clips are held near a magnet, they will move toward or be attracted to the magnet.

Repulsion

· Magnets and electromagnets can repel or move away from each other if their like poles (North-North or South-South) are brought near each other
Extend:

Build a Magnet-mobile

Magnets have amazing invisible forces. Use this force to make a magnet-mobile that appears to move on its own.

Materials

· 2 magnets

· 2 small stickers (or small pieces of tape)

· small toy car

· tape

What to do

1. Try bringing the sides of the magnets together, and identify the poles — the ends or sides of a magnet where the magnetic force is strongest — that repel each other. Mark these poles with a small sticker.

2. Tape one magnet on the toy car, near the back, with the sticker facing out. 

3. Without touching the car, hold the other magnet near the back of the car, with the stickers facing each other. Observe what happens.

Scientist _______________________________





Part 1

Face to Face

1.  Predict and circle your guess.

2. Move magnets “face to face”.

3. Circle your results.

       Trials



  My Guess

       Results

	    Red       Red
	Attract

Repel
	Attract

Repel

	    Red       Blue
	Attract

Repel
	Attract

Repel

	    Blue      Red
	Attract

Repel
	Attract

Repel

	    Blue      Blue
	Attract

Repel
	Attract

Repel


Scientist _______________________________





Part 2

Stacking Magnets

How should we stack magnets so they will stay together?

Make your guess by coloring these magnets red or blue.

My guess

What worked

What pattern do you see?  ______________________________________________________________________________________________________________________________________________________________________________

Teaching Indicator 4-5.9: Lesson D - Light & Electricity – “Magnetic Strength”
Instructional Considerations: None

Misconceptions: Students tend to think 

· Magnets only attract
· Magnets repel non metals
· Magnets stick to everything. Magnets attract to all metals. Stick to anything metal. 
· Magnets are made of plastic.
· Magnets only attract to iron
· The larger the magnet the stronger the pull
· Magnetism is like iron filings
· Magnetic fields are two dimensional like the pictures in the book.
· Only magnets have magnetic fields.
· Magnetism causes the objects to attract and repel.
· Larger magnets are stronger.
· Magnetism is magic.
· Magnetic poles = n and s pole.
· Magnetism doesn’t go through objects. Magnetism will be blocked by materials that are insulators.
Safety Note(s):

· Care should be given when children are given strong magnets to handle and manipulate. Fingers can be pinched and chips can break off the magnets. It is advisable to wear goggles, if at all possible, during experimentation with magnets.

· The effect of magnets on various materials is a very important classroom safety issue. Students need to know that they should not use magnets around computers, computer disks, TVs, VCRs, tape recorders, videotapes, or cassette tapes. Continual use of magnets around these materials will cause them to not work properly or their contents will be erased.

Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed: (per group)

2 brown paper lunch bags (lunch size) for the fish pond, 25  paper clips, 15” string tied to any type of magnet attached to a dowel (or ruler) for the fishing pole, and student sheet (attached)

Focus Question:

How strong is your magnet?  

Engage:

With the whole class together, ask “Do you think some magnets are stronger (have more pull) than others?  Show students several different sizes and types of magnets and ask them to predict which one they think is the strongest.  Explain to the students that the strength of a magnet can be determined by the number of objects it will attract or pick up.  In this investigation, we are going to use paper clips as the objects (fish)

Explore:

1. Divide students into groups of 2-4. Discuss the materials needed for the investigation.  

2. Tell the students: 

3. You will take turns fishing within your groups.  With the fishing pole, you will fish for paper clips and record how many “fish” you caught.  You will complete 5 trials using this procedure.

4. (Give the students time to perform the 5 trials.)   

5.  Tell the students:  Enter the number of  fish you caught for all five of the trials in your chart. Have them continue using this procedure to complete the rest of the chart for each different type of magnet.

Explain:

The attractive strength of a magnet or electromagnet is greatest at its poles.

· Some magnets have a greater attraction for magnetic materials than others.

· The size of the magnetic attraction of a magnet or electromagnet can be measured by counting the number of objects, for example paper clips that a magnet can pick up.

Extend:

Materials: For each pair of students: horseshoe magnet, disk magnet, and bar magnet; a paperclip. 

Procedures: 

a. Introduce the three different types of magnets that the students will be using in the activity.

b. Ask students to predict which magnet they think is the strongest and hypothesize why they made that prediction. Have students record their hypothesis in their science journals.

c. Students experiment with a partner to determine which magnet has the strongest magnetic pull. Students record their results in their science journals .

d. Bring the class together to discuss and compare results: Which magnet was the closest when it "grabbed" the paperclip? Which magnet was the farthest when it "grabbed" the paperclip? What conclusions can we make? (Which magnet was the weakest? Strongest?)

Fisherman   ________________________________________

                                                     Magnet One


Magnet two

Magnet three

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	Trial 4
	
	
	

	Trial 5
	
	
	

	
	
	
	

	
	
	
	


 Conclusions:    

Teaching Indicator 4-5.9: Lesson E - Electricity – “Electromagnet”

Instructional Considerations: None
Misconceptions: Students tend to think that an electromagnet must have an iron nail and that batteries have electricity inside.

Safety Note(s):

· Care should be given when children are given strong magnets to handle and manipulate. Fingers can be pinched and chips can break off the magnets. It is advisable to wear goggles, if at all possible, during experimentation with magnets.

· The effect of magnets on various materials is a very important classroom safety issue. Students need to know that they should not use magnets around computers, computer disks, TVs, VCRs, tape recorders, videotapes, or cassette tapes. Continual use of magnets around these materials will cause them to not work properly or their contents will be erased.

Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed: (per student)

1 rivet, 1 electromagnet wire (24 gauge, 150 cm long, 2 cm stripped off each end), 1 short wire* ( 20 gauge, 15 cm long, 1 cm stripped off each end), 1 circuit base, 1 D-cell** (alkaline), 1 switch, 50 small washers ( 1 cm diameter), and 1 plastic cup  (to pour washers)

*To store the long wires so they will not get tangled, wrap each wire loosely around four fingers of one hand.  Slide the loop off your hand, place the index finger of each hand inside the loop, and give the loop a half twist to make a figure 8.

**Check the D-cells before beginning this investigation.  Make an electromagnet by wrapping one of the 150-cm electromagnet wires 40 times around a rivet, between the head and the first rubber washer.  Next, put the electromagnet into a circuit, using the circuit base.  Then, put 25 small washers into a cup.  Last, close the circuit and pick up all 25 washers.  If the D-cell fails to pick up ALL the washers, recycle and replace them.

***An electromagnet can drain the D-cell’s power in minutes.  You know this is happening if the cell gets hot to the touch.  Remind the students often to keep the circuits open except when actually conducting a test.

Focus Question:

What do we know about magnets and electromagnets?

Engage:

Tell the students:  I was thinking about a big old junkyard crane that I once saw.  The crane used a big magnet to lift cars and put them on train cars.  The crane operator could turn the magnet on and off!  Have you ever seen anything like that?

Explore:

1. Divide the students into groups of 2-4.

2. Review magnetic interaction by pouring a cup of the small washers into one of the wells on the circuit base or leave in the plastic cup.  Use a magnet, a steel rivet, and the washers to demonstrate the following:

· Use a doughnut-shaped magnet permanent magnet to pick up the washers and move them to the opposite well (or remove them from the cup).  Tell the students:  The washers are attracted to the magnet because they are steel, but you can’t turn the magnet off.
· Use the magnet to pick up the rivet.  Tell the students:  The rivet sticks because it is steel.
· Use the rivet stuck to the magnet to pick up the washers.  Tell the students:  Magnetism is induced in the rivet by the magnet, and you can’t turn it off without removing the magnet.
· Use the rivet by itself to pick up washers.  Tell the students:  No washers stick to the steel rivet because it is not a magnet.
3.  Hold up a rivet and tell the students:  This is a steel rivet, but it isn’t a magnet.  Can you make a rivet like this into a magnet that will turn on and off? There is a new longer wire at the materials station for each team. The long wire may be useful for making your rivet into a magnet that turns on or off.  Test the rivet for magnetism by trying to move the washers.

4. When students have successfully constructed electromagnets, call for their attention and ask students to make sure their switches are open.   Call on students to share their discoveries by asking the following question:  How did you make a magnet that could turn on and off?  The students may suggest these observations:  The wire must be wrapped around the rivet.  The wire must be in a circuit with a switch and a D-cell.  The rivet is a magnet only while the circuit is closed.

5. Tell the students:  You discovered the electromagnet.  An electromagnet is a piece of iron with insulated wire wrapped around it.  While electric current is flowing through the wire, the piece of steel becomes a temporary magnet.  Tell them that you noticed that just about everyone wound the wire around their rivets in a different way.  Challenge them to work in their group to find the best location to wrap the wire on the rivet to make the rounded head of the electromagnet as strong as possible.

6. Set some standards that all the students should adhere to at they perform this challenge.  

· Always use the same number of winds (30 or 40  works best).
· Pick up washers on only the HEAD of the rivet .
· Count the washers lifted to determine the strength of the magnet.
7. Ask each group to report how they wrapped the wire to produce the strongest magnet.  They should report that the magnetism is strongest when the wire is wrapped close to the head, particularly between the first rubber washer and the head.
Explain:  What is an electromagnet made up of?   (An electromagnet is a coil of wire, usually wound around a core of iron or steel, which produces a magnetic field when electricity flows through the wire.)

How can you make a magnet that turns on and off?  (A magnet can be made by wrapping insulated wire around a steel rivet (iron core) and connecting it to an electric circuit.)

What placement of the wire on the rivet makes the strongest electromagnet?  (The best design is to wrap the wire tightly between the head of the rivet and the first washer.)

Extend:  How else do you think you can change the strength of an electromagnet?  Start a list of their ideas.  If they don’t mention these, be sure to include:  Change the number of winds on the coil, add another D-cell to the circuit, and use thicker wire.

Standard 4-5:  The student will demonstrate an understanding of the properties of light and electricity.





Indicator 4-5.9:  Summarize the properties of magnets and electromagnets (including polarity, attraction/repulsion, and strength). 
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