SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fourth Grade Science                                                   

	Recommended  Days of Instruction: 1
	(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

	4-5.10 Summarize the factors that affect the strength of an electromagnet.


	SC Science Standards Support Guide

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 3: Electromagnets

Describes the discovery of electromagnets and how they are made. The science behind electromagnets is also examined. 

-7:39 to 10:11

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. 

-9:56 to 11:09

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 4-5.10

Teaching the Lesson 4-5.10A  Electricity 

 “The Strength of an Electromagnet”


	From the SC Science Support Document:  

The objective of this indicator is to summarize the factors that affect the strength of an electromagnet; therefore, the primary focus of assessment should be to generalize the major factors giving the electromagnet strength, for example, number of coils of wire, voltage of the battery, and the diameter of the iron core. 

However, appropriate assessments should also require students to interpret diagrams of electromagnets to determine which would be the strongest based on factors described above; compare electromagnets to determine which would be the strongest or weakest; or recognize which electromagnet would be strongest based on factors described above (only one at a time).



Fourth Grade

Science Module 

4-5.10 

Electricity: Electromagnets

Lesson A


From the South Carolina Science Support Documents:

Indicator 4-5.10: Summarize the factors that affect the strength of an electromagnet.

Taxonomy level: 
Understand Conceptual Knowledge 2.4 -B
Previous/Future knowledge: Students have not been introduced to the concept of electromagnets in previous grades. Student will further develop the concept of electromagnets in 6th grade associated with electric motors and generators (6-5.3).

It is essential for students to know the factors that affect the strength of an electromagnet are:

Number of coils of wire

· By increasing the number of coils of insulated wire around an iron core (such as a bolt or nail), the strength of the electromagnet can be increased.

Number/voltage of batteries

· By using a battery with a greater voltage or adding more batteries (in series) to the electric circuit, the strength of the electromagnet can be increased.

Properties of the core

· An iron core will produce the strongest magnet. By increasing the diameter of the core, the strength of the electromagnet can be increased.

It is not essential for students to explain why these factors affect the strength of the electromagnet or why the electromagnet is magnetic. Students do not need to make or explain motors and generators.

Assessment Guidelines:

The objective of this indicator is to summarize the factors that affect the strength of an electromagnet; therefore, the primary focus of assessment should be to generalize the major factors giving the electromagnet strength, for example, number of coils of wire, voltage of the battery, and the diameter of the iron core. However, appropriate assessments should also require students to interpret diagrams of electromagnets to determine which would be the strongest

based on factors described above; compare electromagnets to determine which would be the strongest or weakest; or recognize which electromagnet would be strongest based on factors described above (only one at a time).

Teaching Indicator 4-5.10: Lesson A– “The Strength of an Electromagnet”
Students need to understand that electromagnets are not only fun to use in experiments but are also useful tools in our everyday lives. In this lesson, they will discover some of those uses.

It is recommended that this lesson be extended with some non-fiction reading about electromagnet uses in order for them to grasp an understanding of uses that are not directly observable.

Misconceptions: Students think that an electromagnet must have an iron nail. 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 (one day equals 45 minutes)
Materials Needed: (per group)

student sheets, overhead transparency of student sheet, overhead projector, 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)

Focus Question:

Does the number of winds of wire change the strength of an electromagnet?

Engage:

Tell the students:  At the end of the last class, you were suggesting ways you might be able to change the strength of an electromagnet.  Some of you thought the number of winds of wire might make a difference.  Today, you are going to have the chance to explore this question. 

Explore:

1.  Divide the students into groups of 2-4.
2. Give each student a data sheet.  Point out the data table at the top of the sheet where they can record ordered pairs of data – number of winds on the left side and number of washers lifted on the right.  

3. Tell the students that they will:

· Find out how many washers a 20-wind electromagnet can lift.

· Find out how many washers a 40-wind electromagnet can lift.

· Predict how many washers a 30-wind electromagnet can lift.

· Find out how many washers a 30-wind electromagnet can lift.

4.  When the data has been collected, ask the students what they found out.  There should be a general agreement that the more winds on an electromagnet, the greater number of washers it can lift.

5. Use an overhead transparency of the student sheet to orient students to the graph on the student sheet.

· Point out the numbers along the x-axis that represent the number of winds used to make an electromagnet.  Ask students to look closely at the graph so they will understand that each line represents two winds.
· Point out that the numbers running up the y-axis that represent the number of washers lifted, also by twos.
· Show students how to locate and plot a hypothetical point on the graph.
· Have the students graph their data. 
Explain: 
The more winds on the core, the stronger the magnetism.
Extend:

Ask students what would happen if more batteries were added? (strength would increase) Test your hypothesis.

Winding Electromagnets

Name:  _______________________

Date:      _______________________

Construct the table by labeling the x and y axis and providing units.

Complete the table with the data from your investigation.  

	NUMBER OF

WINDS OF WIRE
	NUMBER OF

WASHERS LIFTED

	20 winds
	

	30 winds
	

	40 winds
	

	10 winds (if you have time)
	

	50 winds (If you have time - Your wire may not be long enough.)
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Describe below what your line graph showed once you graphed the points.  (Does the number of winds around the core increase or decrease the strength of the electromagnet?

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





Indicator 4-5.10: Summarize the factors that affect the strength of an electromagnet.
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