SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:
	Fourth Grade Science

	Recommended  Days of Instruction: 2
	(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

	4-5.8
 Classify materials as either conductors or insulators of electricity.


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

http://etv.streamlinesc.org
Electricity: A First Look

http://player.discoveryeducation.com/index.cfm?guidAssetId=F51FEBCA-8DC3-4DDB-8AF0-C1575ED42DF9&blnFromSearch=1&productcode=US
Segment 7: Conductors and Insulator  (9:46 to 10:45)
Shows types of objects and demonstrates if they are conductors or insulators. The important roles of insulators for safety are discussed. 

Junior Electrician: Current Electricity

http://player.discoveryeducation.com/index.cfm?guidAssetId=19AA73A3-77C0-4978-88E5-74247B1F8D37&blnFromSearch=1&productcode=US
Segment 4: Circuits

Shows an example a circuit and also describes conductors and insulators.   -6:08 to 8:03

BBC
http://www.bbc.co.uk/schools/scienceclips/ages/8_9/circuits_conductors.shtml
This website gives students the opportunity to experiment with conductors and insulators by

seeing which types of objects conduct electricity. An online quiz assesses basic concepts about

conductors and insulators
http://www.andythelwell.com/blobz/
The Blobz Guide to Electric Circuits is an interactive learning tool to explore electric circuits, conductors and insulators and parallel and series circuits.
	See Module 4-5.8
Teaching the Lesson 4-5.8A  Electricity – “Conductors and Insulators”
Teaching the Lesson 4-5.8B  Electricity –“Static Electricity”

	From the SC Science Support Documents:

The objective of this indicator is to classify materials as conductors or insulators of electricity; therefore, the primary focus of assessment should be to group materials as insulators or conductors based on whether they allow electric current to flow through them or not.  
However, appropriate assessments should also require students to interpret a diagram of a series circuit with an object in the circuit as being a conductor if the light is on and an insulator if the light is not; exemplify materials that are conductors or insulators; or recognize an object as a conductor or insulator based on what it is made of.  




Fourth Grade

Science Module

4-5.8

Electricity: Conductors and Insulators

Lessons A-B


From the South Carolina Science Support Documents:

Indicator 4-5.8:  Classify materials as either conductors or insulators of electricity.

Taxonomy level:  Understand Conceptual Knowledge 2.3-B
Previous/Future knowledge: In 3rd grade (3-4.3), students explained 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). Students will be introduced to the concept of electricity and materials that conduct or insulate electricity for the first time at this grade level.

It is essential for students to classify materials as conductors or insulators of electricity based on whether they allow electric current to flow through the circuit or not as described below:

Conductors

· Conductors allow electric current to flow through them in an electric circuit.

· If a bulb stays lit when an object is added to an electric circuit, the material is conducting the current through the circuit, and it is a conductor.

· Metals are conductors of electricity.

Insulators

· Insulators do not allow electric current to flow through them in an electric circuit.

· If a bulb does not stay lit when an object is added to an electric circuit, the material does not conduct current, and it is an insulator.

· Plastics and wooden materials are examples of insulators.

It is not essential for students to explain why some materials conduct electricity and others do not.

Assessment Guidelines:
The objective of this indicator is to classify materials as conductors or insulators of electricity; therefore, the primary focus of assessment should be to group materials as insulators or conductors based on whether they allow electric current to flow through them or not. However, appropriate assessments should also require students to interpret a diagram of a series circuit with an object in the circuit as being a conductor if the light is on and an insulator if the light is not; exemplify materials that are conductors or insulators; or recognize an object as a conductor

or insulator based on what it is made of.

Teaching Indicator 4-5.8: Lesson A - Electricity – “Conductors and Insulators”
Instructional considerations: 

In a conductor, electric current can flow freely, in an insulator it cannot.  Most metals are good electrical conductors, most nonmetals are not. Copper is considered to be a conductor because it “conducts” the electron current or flow of electrons fairly easily. Most metals are considered to be good conductors of electrical current. Copper is just one of the more popular materials that is used for conductors.  Other materials that are sometimes used as conductors are silver, gold, and aluminum. Copper is still the most popular material used for wires because it is a very good conductor of electrical current and it is fairly inexpensive when compared to gold and silver. Aluminum and most other metals do not conduct electricity quite as good as copper.
Materials that are sometimes used as insulators are glass, rubber, oil, asphalt, fiberglass, porcelain, ceramic, quartz, (dry) cotton, (dry) paper, (dry) wood, plastic, air, diamond, and pure water.
Misconceptions: 
Students think that pure water is a good conductor of electricity; electricity from a dry cell will shock or hurt if it is touched, insulation is used to keep electricity in the wire, and insulators and conductors do the same job.

Safety Note(s):
Students should observe all lab safety procedures as well as school and district policies. There are no physical hazards present if proper laboratory behavior is observed.

Lesson time: 
1 day (1 day equals 45 minutes)
Materials Needed:  (per group):
one 15-15 cm wire with ends stripped
D cell
flashlight bulb
tape
materials to be tested (such as a paper clip, tape, pencil, string, and a ruler)
copies of student sheet

Focus Question: Which objects make good conductors of electricity?  

Engage:  
Show the students how to build a circuit (using the D cell, wire, tape, and a light bulb) to test the conductivity of the materials provided.

Explore: 

1. Divide students into groups of 2-4. Discuss the materials needed to make a sample circuit and share with the students.   

2. Distribute the materials to each group.  
3. For the items listed on the student sheet, have the students predict whether or not the object will conduct electricity. 

4. Have the students place each object in the circuit and record their results by placing a check or X in the appropriate column.
5. Provide time for the students to pick 5 additional objects to test and record the results.
6. Discuss the results and have the students make conclusions.  Be sure to discuss that some objects, such as the pencil, are both conductors and insulators.

Explain:  

Conductivity is the ability or power to conduct or transmit heat, electricity, or sound. Conductors are materials that electricity easily passes through, that do not resist the flow of electricity. Examples are copper, aluminum, steel, silver, gold, electrolytes. Not all materials conduct electricity equally well. Insulators are materials that resist the flow of electricity, so electricity does not easily pass through. Examples are plastic, wood, rubber, cloth, air, glass. Some materials are better electricity insulators than others.
Extend:
Discuss the importance or use of conductors and insulators in daily life. Write a letter from the point of view as a conductor or insulator (ex. “A day in the life

of a conductor”)

                                            Conductor or Insulator?
A conductor is any item that allows electrons to flow freely through it.  A light bulb should light. 

An insulator is any item that does not allow electrons to flow easily through it.  The bulb will not light. 

Tape the wire to the bottom of the cell.  
Wrap the wire around the metal side of the light bulb.
Tape it securely in place. 

Test each item.  
Record your findings in the table below.

	Item
	Prediction
	Conductor
	Insulator

	Paper clip
	
	
	

	Tape
	
	
	

	Pencil
	
	
	

	String
	
	
	

	Ruler
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


How are the conductors alike?

How are insulators alike?

Conclusions:

Teaching Indicator 4-5.8 Lesson B:  Electricity – “Static Electricity”
Instructional considerations:
Static electricity is not included in this electricity indicator.  However, it is included in the weather unit in connection with thunder storms and lightening. Students often confuse static electricity and electricity. This is a great way to review static electricity introduced in the weather unit and explain the differences.
Misconceptions: Students think that static electricity is the opposite of current electricity.

Safety Note(s):
Students should observe all lab safety procedures as well as school and district policies. There are no physical hazard present if proper laboratory behavior is observed.

Lesson time:
1 day (1 day equals 45 minutes)
Materials Needed: (per student)
A handful of puffed rice cereal (place in storage bags and use for several years)
sheet of notebook paper
two foot length of plastic wrap

Focus Question:
What are the differences between electrical energy and static electricity?

Engage:
Recall important concepts from Lesson 4-5.8 Lesson A

Explore:
Activity: “Jumping Cereal” 

Distribute the materials to each student.  Give them the following directions:

1. Balled up plastic wrap. Place cereal on a desk.

2. Rub the plastic wrap ball on the notebook paper several times quickly.

3. Hold the plastic wrap ball over the cereal. (The cereal should “stick” to the plastic wrap.)

4. Record your observations.

Explain:
Electrical energy is powered by things like power plants, wind mills, solar energy, and burning fossil fuels. Electrical energy is used to power things like light bulbs, televisions, and kitchen appliances.  Static Electricity is powered by electrons moving from one thing to another, and there is not enough energy to power things we use every day.
Extend:
“Bending water Activity”
Materials:
a hard rubber or plastic comb, or a balloon
a sink and water faucet.
What to do:
1. Turn on the faucet so that the water runs out in a small, steady stream, about 1/8 inch thick.

2. Charge the comb by running it through long, dry hair several times or rub it vigorously on a sweater.

3. Slowly bring the comb near the water and watch the water "bend."

This project can also be done using a balloon instead of the comb.

	Explain that the neutral water was attracted to the charged comb, and moved towards it.

	
	


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





Indicator 4-5.8:  Classify materials as either conductors or insulators of electricity.
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