

4th Grade Science – Unit 7


Teacher: _________________________


School Year: __________

Comprehensive Curriculum

Concept Correlation

Unit 7:  Electricity- Fourth Grade Science

Time Frame:  Approximately 2 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Circuits of various types can be used to transmit electricity.

· Series and parallel circuits can be demonstrated through construction and diagrams.

· Materials can be classified as conductors or insulators.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Explain and give examples of how scientific discoveries have affected society (Analysis)
22
Describe how heat energy moves through a material by conduction (Comprehension)
33
Test and classify materials as conductors and insulators of electricity (Application)
36
Demonstrate how a complete circuit is needed for conducting electricity (Synthesis)
37
Describe energy transformations (e.g., electricity to light, friction to heat) (Application)
39
Reflections


	Concept 1:  Electricity

36.   Can students explain the elements required to make a light bulb work?

37.   Can students demonstrate how to construct a complete circuit in order to conduct electricity?

38.  Can students explain how a diagram can represent the flow of electricity?

39.  Can students explain the role of electricity in the modern world?
	*Activity 53:  Electricity Basics

GQ 36
	2, 12, 13, 21, 36, 37, 39
	

	
	*Activity 54:  Heat from Electricity

GQ 38
	2, 12, 13, 21, 33, 39
	

	
	Activity 55:  Electromagnet 
GQ 37
	6, 8, 9, 12, 27
	

	
	*Activity 56:  Electricity’s Role in the Modern World 
GQ 39
	22


	

	
	
	


Unit 7:   Electricity

 GLEs

*Bolded GLEs are documented.

2
Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)

12 Use a variety of appropriate formats to describe procedures and to express ideas about demonstrations or experiments (e.g., drawings, journals, reports, presentations, exhibitions, portfolios) (Application)
13 Identify and use appropriate safety procedures and equipment when conducting investigations (e.g., gloves, goggles, hair ties)(Comprehension)
21
Use evidence from previous investigations to ask additional questions and to initiate further explorations (Application)

22
Explain and give examples of how scientific discoveries have affected society (Analysis)

33 
Describe how heat energy moves through a material by conduction (Comprehension)

36
Test and classify materials as conductors and insulators of electricity (Application)

37
Demonstrate how a complete circuit is needed for conducting electricity (Synthesis)

39 
Describe energy transformations (e.g., electricity to light, friction to heat) (Application)

	Guiding Questions
36.  Can students explain the elements        required to make a light bulb work?
37.  Can students demonstrate how to construct a complete circuit in order to conduct electricity?

38.  Can students explain how a diagram    can represent the flow of electricity?
	Assessment Ideas
· TMT

· Create a working circuit
· Activity-Specific Assessments – Activities 8a, 8b, and 10


	Recommended Vocabulary
1. Conductor      2. Insulator     3. complete circuit     4. electric cell    5. electric current    

 6. circuit           7. resistor        8. series circuit           9. parallel circuit     

10. switch        11. thermal energy

Key Concepts

· Identify how an energy source powers an object.

· Recognize how electricity flows through an open and a closed system

· Identify forms of energy; describe basic energy transformations (for example, from light to heat, from potential to kinetic) and actions that produce heat energy (friction).

· Using experimentation, compare and classify objects by physical property (for example, density, shape, magnetism, conduction, base material).

	Textbook Correlation
· F2-F35


	Resources
See Teacher-Made Supplemental Resources Booklet

	
	· Light bulb

· Wire

· D-Cell Battery

· Flashlight

· Index card

· Brad 

· Eraser

· KWL Chart

· Paper Clip
	· Switch

· Variety of insulators/conductors

· Picture of inside of a light bulb

· Variety of pictures of electrical devices

· Magic School Bus video (Available  on United Streaming)


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 53:  Electricity Basics (CC Unit 3 Activity 1) (GLEs:  2, 12, 13, 21, 36, 37, 39)

Materials List:  flashlight bulbs, insulated wires, D-cell batteries, flashlights, electrical tape, aluminum foil, paper clips, cotton string, pennies, plastic straws, cut rubber bands, polystyrene foam, light bulb holders, science learning logs
Safety Note: Have students identify the safety issues to be considered when working with electricity. Students should wear safety goggles in case the bulbs break or explode. In order to avoid a burn, students should be allowed to tape the wire to the bottom of the battery and should be cautioned about holding the wire only where the insulation is found. 

Part A:  Have students create a KWL graphic organizer (view literacy strategy descriptions) in their notebooks and record what they know about electricity and flashlights and what they want to know about electricity and flashlights.  At the end of the activity, students will record the answers to what they wanted to know about electricity and flashlights under L and anything else that they learned about electricity and flashlights.  For example,

	K
	W
	L

	The TV needs electricity to work.

Flashlights can be turned on and off. 
	How does electricity travel?


	


Be prepared to provide additional resources to students whose questions listed under Want to Know were not answered.  

Students, working in cooperative groups, will attempt to light a flashlight bulb using only two insulated wires, a D-cell battery, and a bulb. Distribute intact flashlights and allow students to first look at how a flashlight is designed. Ask them to identify the type of material found on the sides and at the bottom of the flashlight. Instruct students to use only one battery and the wire to light the bulb.  Allow students to discover how to create a circuit. Using the learning cycle approach, allow this work to be the students’ own with little direction. All models attempted should be drawn in the students’ science learning log (view literacy strategy descriptions).  After a period of time, if any student group seems to be unable to devise a workable plan, within that group introduce the idea of a complete circuit.  Allow students to return to their task. After a period of time (which may vary from class to class), groups may share their outcomes. If any group has not accomplished the task, allow further time to try what they have seen from the other groups. 

Introduce and instruct students to create vocabulary cards (view literacy strategy descriptions) using the following vocabulary terms:  electric cell, electric current, circuit, conductor, resistor, switch, and insulator.   In pairs, have students share their vocabulary cards.  Hold a class discussion of the words. 
The vocabulary cards can be used later as a study aid for quizzes and tests.  

Vocabulary cards help students see connections between words, examples of the word, and the critical attributes associated with the word and with their understanding of word meanings and key concepts by relating what they do not know with familiar concepts.  

Example Vocabulary Card






Have students decide which materials from the above activity were the insulator, the conductor, and the electric cell. Have them discuss the role of each in their flashlight design. Students whose first attempt did not cause the bulb to light should explain why. (The circuit was not closed.)  They will also relate the creation of a circuit to that of the design of a real flashlight. Through guided questioning, students will infer how the switch works. 

To help students understand the role of the electric cell, challenge students to find a way to make the bulb shine brighter and allow students to use more batteries. (Note: Use no more than three batteries because four batteries may burn up the resistors. The resistor is the filament that glows in the light bulb.)
Safety Note: Be sure to instruct students to use electrical tape to attach the material to the battery and caution them to avoid touching the wire where it is not insulated. Electrical tape should be on hand to aid in touching the material that will conduct electricity.
Activity-Specific Assessment:

Given a drawing of a circuit, the student will analyze the drawing to determine if a circuit is open or closed and if a light bulb would light. The student will explain why the resistor is needed.

Part B: Review the terms conductor and insulator. Using their model circuit, students should begin to think about what materials allowed the electricity to flow and which prevented it from flowing: i.e., plastic, wood, and glass. Distribute a bag of materials to each student group (aluminum foil, paper clips, cotton string, pennies, plastic straws, cut rubber bands, polystyrene foam, and other items). In their science learning logs, have students predict whether the objects are conductors or insulators by placing them in two groups.   Again have students identify safety procedures and equipment that should be used when working with electricity.  After predicting, student groups should then test each item to see if their predictions were correct.  Students should attach the item to a wire by wrapping the stripped wire end around the item or placing the item between the wire and the battery. Students should try to light their bulbs and check their findings against the group’s original classification. Students will share their results and draw conclusions.  The teacher may wish to discuss how insulation prevents fires and contributes to electrical safety in homes, in addition to providing safety tips about placing wires under rugs and using electrical devices near water. Water can then be added to their list as a conductor.

Activity-Specific Assessment:

Given a list of materials, the students will identify the items as insulators or conductors and will explain how they would test the material to prove them as such.

Part C: Facilitate a discussion about the transformation of electrical and chemical energies to light energy. Ask the students if they can explain the source of the light bulbs energy. Discuss the form of energy that is stored in the battery. Elicit what the students know about the chemical makeup of a battery. Have students create their own illustrations to represent chemical energy in the battery transforming to electrical energy and moving through the wire, to heat energy, and then to light energy (when the resistor glows).

This discussion should lead the students to consider why the movement of particles creates heat in the wire and the resistor.

Return to the KWL graphic organizer and add any new information learned.

*Activity 54:  Heat from Electricity (CC Unit 3 Activity 2) (GLEs: 2, 12, 13, 21, 33, 39)

Materials List:  pencil erasers, metal spoons, non-mercury thermometers, warm water, cups, thin pot holders or tongs, model of inside of light bulb, flashlights, science learning logs
At this point, students may be curious as to why the wires in the circuits heat up. Have them rub an eraser across their desk in the form of an imaginary circuit. Have them feel the eraser and note the heat created by friction. This is a model of the flow of particles on the wire. Have students note that when there is movement, and the ensuing friction caused by the contact of matter against matter, there will be a conversion of kinetic energy into thermal energy. Have students relate this to examples in their lives (e.g., the heat on their bicycle tires when stopping quickly, brush burns on their skin, rubbing their hands together). Emphasize that the heat energy is transferred from one material to another through contact (conduction).

Guide student groups to assist in designing an investigation that will (a) prove that heat is transferred through touch (conduction) and (b) answer their question of why the wire heats up in a circuit. One example experiment is for students to use a metal spoon (representing the wire in a light bulb) that has a thermometer taped to the handle. Students will find and record the temperature of warm water in a cup and that of the spoon. Then students will place only the bowl of the spoon in the water. The spoon will need to be held by thin pot holder or tongs to avoid recording of the warmth of the student’s hand. Instruct students to record the change in temperature observed on the spoon’s thermometer, explain how the spoon’s temperature changed, and relate the change to particle movement in the water, friction, and conduction.

Transformation of energy can now be demonstrated and discussed further. The student should relate the investigation to the resistor in the bulb. A model of the inside of the light bulb should be constructed by the teacher prior to class for the students to observe. This can be done as follows: carefully break away the glass from a full-sized light bulb. Use a cardboard cut out to insert the base into and tape the filament onto it. Otherwise, the filament is too fragile and just flops over, but taped upright onto cardboard, it makes a good visual that can be handled. Also, be sure to tape all exposed edges of the metal base. A large diagram or transparency may also serve as a model. Lead the class in a discussion, using questions such as the following: When one end of a metal object is exposed to heat, what happens to the other end? Can you explain why kitchen utensils (pots, pans) are often made of metal? A light bulb provides light, but what else is created at the same time? (heat) Students can turn on their flashlights and feel the heat created by holding their hand just above the light source.  

Refer back to the challenge activity where the students had to make the light bulb shine brighter.  Using the above information and guiding questions, lead the students to infer how adding more batteries made the light bulb shine brighter.  (The more batteries that are connected, the more electric charge (electricity) that is flowing through the circuit.  The greater the energy, the more resistance the resistor has, and the more heat that is produced in the resistor—therefore, the brighter the light.)  

Have the students create an illustration in their science learning logs (view literacy strategy descriptions) that helps them to recall the role of friction and conduction in creating heat and light energies in a light bulb and circuit.

Return to the KWL graphic organizer (view literacy strategy descriptions) and add any new information learned.

 Activity 55:  Electromagnet (GLE:  6, 8, 9, 12, 27)

Materials List:  1 meter of 18-gauge insulated wire, 6-volt battery, long iron nail, paper clips, wire strippers, balance beam, science learning logs
Safety note:  Keeping the current flowing through an electromagnet for a long period of time may cause the nail and wires to get hot. Simply disconnect from the battery and let it cool.

Briefly review magnets and how they work. Have students use the provided materials to construct an electromagnet as follows (refer to the website http://www.msnucleus.org/membership/html/k-6/as/technology/4/ast4_5d.html for a graphic demonstrating the correct set up of the electromagnet).  Wrap the wire around the nail about five times, leaving about 15 cm of free wire on each end.  Strip (teacher only) about 3 cm of the insulation off both ends of the wire, using the wire strippers.  Secure one end of the wire to one pole of the battery.  Scatter some paper clips on the table.  Hold the nail over the paper clips. Touch the paper clips with the nail. Have students record observations in their science learning logs (view literacy strategy descriptions).  While holding the nail close to the paper clip, touch the free end of the wire to the other battery pole. Touch the paper clips with the nail and lift the nail. Record all observations in science learning logs.  

Have students identify the equipment needed to measure mass and the unit of measurement for mass.  Have students mass the paper clips the electromagnet picked up.  While holding up the nail with the paper clips on it, remove the wire end from the battery. Record observations. Wrap the wire 5 more times around the nail, hold the nail on the paper clips, and touch the free end of the wire to the battery.  Lift the nail and record observations. Have students mass the paper clips the electromagnet picked up.  Wrap the wire 5 more times and repeat the above procedure. Have students mass the paper clips the electromagnet picked up.  Have a class discussion about the activity.  Lead students to explain how the number of wraps around the nail affected the number of paper clips (and mass) the electromagnet picked up.  (The more times the wire was wrapped the more paper clips [mass] the electromagnet [force] picked up.)  Guide students to conclude that by increasing the number of wraps around the nail, the amount of energy in the electromagnet had increased.  Students should also conclude that the greater the mass of the object, the greater the amount of force needed to move the object.   

*Activity 56:  Electricity’s Role in the Modern World (CC Unit 3 Activity 4) (GLE 22)

Materials List:  magazines (optional), poster board, trade books (optional), computer with Internet access

Students will make a list of the appliances, tools, and other electrical equipment that may be found in their homes and neighborhoods. They may also cut out pictures of electrical devices from magazines and create a wall display. Students will share their lists and then contrast the modern age to that of earlier periods. Ideas about earlier times can be found in trade books and films clips. Examples include Sounder, Huck Finn, the Little House on the Prairie series, encyclopedias, and visits to local Louisiana historic sites. The children can compare and contrast how people met their needs, did chores, gathered information, created light at night during periods prior to the availability of electricity and that of modern times. Then, students may report on the uses and importance of electricity in their lives, reflecting on how electrical devices have influenced society. Students can also illustrate these concepts using concept maps and can draw examples of how people lived without electricity. For example, they could draw a candle to contrast with an electrical lamp, a book to contrast with a computer, etc.

Activity-Specific Assessment:
The student will report on the uses of electricity and how technology has changed society. Assess the students’ reports to ensure they compared and contrasted life with and without electricity.

Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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