3rd Grade Science – Unit 5

 Comprehensive Curriculum Assessment Documentation and Concept Correlation

Unit 5:  Energy
Time Frame:  Approximately 3 Weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· The transformation of energy occurs through sound, heat, and electricity. 

· Hands-on activities are used to explore sound through pitch and volume, heat through temperature changes, and electricity through basic circuitry.



	Guiding Questions
	Activities
Essential activities are denoted with an asterisk
	GLEs
	Documented GLE’s

	Concept 1:  Forms of Energy
20. Can students explain that heat can be produced when energy is converted from one source of energy to another?
       
	*Activity 30: Marshmallow Cooker 

GQ 20
	4, 5, 9, 11, 13, 16, 17, 28
	Documentation

GLE’s Bloom’s Level

GLE

Date and Method of Assessment

Pose questions that can be 
answered by using students’ 
own observations, scientific 
knowledge, and testable

scientific investigations 
(Comprehension)

2

Identify questions that need to be explained through further inquiry (Synthesis)

13

Distinguish between what is known and what is unknown in scientific investigations (Synthesis)
14

Describe procedures and 
communicate data in a manner 
that allows others to 
[image: image2.png]


understand and repeat 
an investigation or 
experiment 
(Application)

16

Explain and give examples of how scientific discoveries have affected society (Application)
17

Use the words high/low to 
compare the pitch of sound and 
the words loud/soft to 
compare the volume 
(amplitude) of sound 
(Comprehension) 

27

Describe the 
reflection/absorption 
properties of various colored 
objects 
(Comprehension)

28

Determine which materials insulate best by using experimental data (Analysis)

29

Demonstrate and explain the movement of electricity in closed and open circuits (Comprehension)
30

Compare and describe the 
common forms of energy and 
explain how they are used in 
everyday life (e.g., light, 
electricity, heat, mechanical) 
(Comprehension)

31



	
	*Activity 31: Forms of Energy 

GQ 20
	1, 2, 3, 4, 5, 9, 11, 13, 31
	

	
	*Activity 32: Heat Energy
GQ 20
	4, 11, 13
	

	Concept 2:  Conductors and Insulators

20.  Can students explain that  

       heat can be produced when    

       energy is converted from    

       one source if energy to       

       another?

21.  Can students describe the 

       relation of an object’s color

       to its absorption                     

       properties?

22.  Can students list     

       materials that are a good     

       conductor of heat and     

       electricity and tell which 

       materials make the best 

       insulators?

23.  Can students diagram a    

       circuit and identify the 
       direction of electrical 
       energy flow in an open and 
       closed circuit?
	*Activity 33:  Reflector or Absorber of Heat? 

GQ 21, 22
	1, 2, 3, 4, 5, 9, 11, 12, 13, 28
	

	
	*Activity 34:  Insulators of Heat? 

GQ 21, 22

	2, 3, 4, 5, 9, 11, 13, 29
	

	
	*Activity 35:  Lighting Bulbs and Running Motors 

GQ 20, 22, 23

	1, 2, 3, 4, 5, 9, 11, 12, 13, 14, 17, 29, 30
	

	Concept 3:  Pitch
24.   Can students describe how     

        the construction of an     

        object changes the pitch      

        and volume of the sound?
	Activity 36:  Pitch 
GQ 24


	13, 27
	

	
	*Activity 37: Bottle Challenge
GQ 24


	2, 3, 4, 5, 9, 11, 13, 27
	

	
	Activity 38:  Rubber Band Guitars
GQ 24


	3, 4, 5, 9, 11, 13, 27
	

	
	Activity 39: Cup Plucker 

GQ 24
	5, 11, 12, 27
	




Unit 5:  Energy

Concept 1:  Forms of Energy

GLEs

*Bolded GLEs are documented.

1
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Comprehension)
2
Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)

3
Use observations to design and conduct simple investigations or experiments to answer testable questions (Application)
4
Predict and anticipate possible outcomes (Synthesis)
5
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Analysis)
9
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)

11
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 questions that need to be explained through further inquiry (Synthesis)

16
Describe procedures and communicate data in a manner that allows others to understand and repeat an investigation or experiment (Application)

17
Explain and give examples of how scientific discoveries have affected society (Application)

31
Compare and describe the common forms of energy and explain how they are used in everyday life (e.g., light, electricity, heat, mechanical) (Comprehension)

	Guiding Questions
20. Can students explain that heat can be produced when energy is converted from one source of energy to another?

	Assessment Ideas
· TMT



	Key Concepts

· See preface for specific key concepts identified by the assessment guide (science as inquiry

· Identify the correct reflection/absorption of light as it is transmitted through colored objects.

· Describe how common forms of energy are used in everyday life.



	Recommended Vocabulary
Energy     Potential energy     Kinetic energy     Electricity     Fossil fuel 

	Textbook Correlation
· p. F6-13

· p. F24-26


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 30: Marshmallow Cooker (CC Unit 2) (GLEs 4, 5, 9, 11, 13, 16, 17, 28)

Materials List: per group -  Energy from the Sun by Allan Fowler or Done in the Sun – Solar Projects for Children by Anne Hillerman, Science Investigation Guidelines BLM (see Unit 1, Activity 7), Science Investigation Rubric BLM (see Unit 1, Activity 7), Solar Cooker Data Sheet BLM, two pieces of black poster board, cardboard box (copy paper box top or the soft drink boxes work well), graham crackers, marshmallows, plain chocolate candy bar, aluminum foil, re-sealable plastic bags, 1 thermometer, learning logs

This activity may take two instructional class periods to complete.

Before beginning this investigation, students should generate questions they have about solar energy based on a modified version of a Student Questions for Purposeful Learning - SQPL (view literacy strategy descriptions).

1. Tell students that they should respond to the following statement:   Solar energy cannot be used for cooking.  This statement should be written on the board or projected on the overhead or computer and recorded in a science learning log (view literacy strategy descriptions) .  
2. Have students work in pairs to think of one good question they have about solar energy based on this statement.   As students respond, record their questions on whatever media source you used to write the statement.  A question that is asked more than once should be marked with a smiley face to signify that it is an important question.  These questions should be periodically referred to when conducting the investigation.  

3. When students finish asking questions, the teacher should contribute questions to the list, if necessary.  After the science investigation is complete, the students will answer questions that are recorded on chart.  Also, remind students they should always ask questions before learning something new, then listen and look for answers to their questions.

4. Working in cooperative groups, have students use the Science Investigation Guidelines BLM to guide them in this investigation.  The Science Investigation Rubric BLM could be used to assess this investigation

Building the Solar Cooker:


1. Glue two pieces of black poster board together to make one long piece.  Cover one side with aluminum foil.

2. Bend the poster board, foil side in, into a cone shape and tape it together.  The cone should still be open on both ends.

3. Put black construction paper in the bottom of a cardboard box.  This dark surface will absorb heat into the bottom of the box.  Prop the cone in the box with the narrower opening pointing down.  

Tell students that they will be cooking a S’more.  If students are not familiar with a S’more, explain that this is a snack made from graham crackers, marshmallows, and chocolate.  Ask students to predict in what order they think the ingredients should be placed in the re-sealable bag and to predict how long it will take the chocolate to melt.

.

4. Instruct each student to put a graham cracker, a piece of chocolate, a marshmallow on top and then another graham cracker on top of it in a re-sealable bag and then place the bag on the bottom of the Solar Cooker, in the center of the cone (see diagram). 

Make an extra S'more to serve as the control and place it in the Sun near the Solar Cooker.  Students should predict how long it will take to cook the S'more in the Sun outside the Solar Cooker and the S’more in the Solar Cooker.  The S’more should be considered “cooked” when the chocolate begins to melt.

5. Once the Solar Cooker has been set up outside, the student should place a thermometer inside of the Solar Cooker and one near the control S'more. This will help the students compare the temperature in the Solar Cooker to the temperature outside. Ask students how they will know if the Solar Cooker is working? 

6. Using the Solar Cooker Data Sheet BLM, students should check their Solar Cookers every 15 minutes to be sure that the cooker is still in the Sun and to record data.   

7.
While waiting for the S’mores to cook, the teacher may choose to read one of the following trade books:
Energy from the Sun by Allan Fowler 
This book defines energy and explains how energy from the Sun provides us with    heat, light, plants, food, and other things necessary for life on Earth.
Done in the Sun – Solar Projects for Children by Anne Hillerman
This book teaches the basic principals of solar energy while providing fun experiments that can be done at school or at home.
1. After all data has been collected, direct student groups to answer and discuss the following questions:

· Which Solar Cooker got the hottest?  What temperature did it reach?

· Which Solar Cooker melted the chocolate the quickest? Why do you think it was faster?

· What was the temperature near the S’more that was not in the Solar Cooker?

The teacher can now lead a class discussion about the SQPL statement that was used at the beginning of the activity:  Solar Energy Cannot Be Used For Cooking.   Class discussions should also include how the discoveries of solar energy have affected society.  For example, how the use of solar panels in homes has helped saved natural resources (like coal) by using energy from the sun, which is a renewable resource to make electricity in homes.  

*Activity 31: Forms of Energy (CC Unit 2) (GLEs 1, 2, 3, 4, 5, 9, 11, 13, 31)

Materials List: lamp with working light bulb, science learning logs, Forms of Energy BLM

Safety Note: Use caution so that the children do not touch the light bulb.
Use the following prompt as a science learning log (view literacy strategy descriptions) assignment or class discussion to engage students in identifying questions that need to be explained through further inquiry.  Think about what happens when you are riding your bike.  How are you able to pump the pedals to move forward or to stop?  Lead the discussion to explain to students that these actions require energy and energy is the ability to cause change or make something happen.  Energy allows movement in the world. 

1. Ask students to identify common forms of energy (heat, light, electrical, and mechanical) and ways in which these forms of energy are produced, such as the Sun producing heat and light, a battery producing electricity, etc. 

2. Students should also name ways the energy is used, such as the Sun or solar energy gives us heat and light. A lamp with a light bulb could be used to let students feel the heat from it and see the light. (This should be a demonstration.) 

3. Discuss forms of energy at this time by modeling how to use a word grid (view literacy strategy descriptions) on chart paper labeled “Heat, Light, Electrical, and Mechanical.” The teacher may use the Forms of Energy BLM as a reference when creating a chart. The students could also use the Forms of Energy BLM to record their answers as the teacher is modeling the process. 

4. Label the top of your chart with the following forms of energy: “Heat,” “Light,” “Electrical,” and “Mechanical.”  Randomly call on students to help complete the first vertical column by providing names of common objects, devices, etc. that produce energy.  Continue calling on students to place an X in the box that corresponds to a type of energy that the item in the vertical column produces.  Teacher Note:  Be careful not to confuse the energy that a devise produces with the energy that the device uses. For Example, A clothes dryer uses electricity to produce heat.

5. Students can complete their chart that was started in step four by drawing pictures or cutting pictures from magazines or newspapers to represent the items that produce energy.  After the chart is made, have students describe each form of energy and how it is used in their daily lives. 

Discussion and science learning log entries should include the following questions:

· What forms of energy do you use in the following environments: at home, at school, at an outside football or baseball field during the day, or at an outside football or baseball field during the night?

· How have people used the Sun’s energy to dry clothes?

Getting to Know Energy is an excellent video that can be used to close this activity.  This video can be accessed from the Louisiana Public Broadcasting’s’ Cyberchannel (www.lpb.org/cyberchannel).  This is a fee-based service. Check with the school administration to see if the district has a membership.
Extension: Tell students that they are going to make a solar clothes dryer. Have them design an experiment that will use the Sun’s energy to dry clothes or other similar materials. Have the students predict what would happen to wet clothes if the Sun was not available to dry them or if there were no electric\gas clothes dryers. Instruct them to develop and use a system for charting the information carefully recording times, methods, and materials used.

*Activity 32: Heat Energy (CC Unit 2) (GLEs 4, 11, 13)

Materials List: hot plate, safety goggles, microwave (or electric teapot works well for heating water), non-mercury thermometers, cup or beaker, working light bulb or candle

Safety Note: The teacher should caution students on dangers presented by hot water and should monitor their work. When conducting the teacher demonstration, use caution when suspending the pan over a heat source such as a light bulb or candle.
Forms of energy such as heat, light, sound, and electricity can make things move. In this activity, students will relate the movement of the liquid in a thermometer to heat energy.  This experiment should be done in small groups with teacher guidance or it can be done as a teacher demonstration.

1. Students will place a thermometer into a cup of hot water and observe the red liquid in the thermometer.  After the liquid in the thermometer stops rising, instruct students to gently lift the thermometer out of the water and observe the red liquid.  Ask students what caused the liquid to go up in the thermometer?  Help students to realize that the heat in the water caused the liquid in the thermometer to move.

The teacher should cut out a circular bottom of an aluminum pie pan into a spiral. When suspended over a heat source, such as a light bulb or candle, the spiral will begin to move.  Before placing the spiral over the heat source, ask students to predict what they think will happen when the spiral is placed over the heat source.   Questions to be discussed include the following:

· What caused the aluminum spiral to spin?

· What will happen to the spiral if the light bulb were turned off?  Why?


Close this activity with a concluding discussion in which students provide examples of how other sources or forms of energy can move or lift objects.  If students do not conclude that gasoline (chemical energy) is used to provide the energy that allows the car or mower to move, include this one in the concluding discussion.  Students should also be familiar with the fact that food (chemical energy) is used to power their own movement. 

Unit 5:  Energy

Concept 2:  Conductors and Insulators

GLEs
*Bolded GLEs are documented in this unit.

1          Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Comprehension)

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

3
Use observations to design and conduct simple investigations or experiments to answer testable questions (Application)
4
Predict and anticipate possible outcomes (Synthesis)
5
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Analysis)

9
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)

11
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)
12
Identify and use appropriate safety procedures and equipment when conducting investigations (e.g., gloves, goggles, hair ties) (Comprehension)

13
Identify questions that need to be explained through further inquiry (Synthesis)

14
Distinguish between what is known and what is unknown in scientific investigations (Synthesis)

17
Explain and give examples of how scientific discoveries have affected society (Application)

28
Describe the reflection/absorption properties of various colored objects (Comprehension)

29
Determine which materials insulate best by using experimental data (Analysis)

30
Demonstrate and explain the movement of electricity in closed and open circuits (Comprehension)

	Guiding Questions
21.  Can students describe the relation of an

       object’s color to its absorption    

       properties?

22.  Can students list materials that are a    

       good conductor of heat and electricity    

       and tell which materials make the best    

       insulators?

20.  Can students explain that heat can be  

       produced when energy is converted 

       from one source of energy to another?
23. Can students diagram a circuit and 
identify the direction of electrical energy flow in an open and closed circuit?

	Assessment Ideas
· TMT

· Activity-Specific Assessment – Activity 33
· Activity-Specific Assessment – Activity 35


	Key Concepts

· See preface for specific key concepts identified by the assessment guide (science as inquiry

· Describe how common forms of energy are used in everyday life.

· Using given experimental data, identify the best insulating life.
· Recognize how electricity flows through an open and a closed system.

	Recommended Vocabulary
Conduction     Conductor     Insulator     Convection     Radiation     Reflection                    Absorption



	Textbook Correlation
· p. F44-49

· p. F16-F23


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 33:  Reflector or Absorber of Heat? (CC Unit 2) (GLEs 1, 2, 3, 4, 5, 9, 11, 12, 13, 28)

Materials List: per group - 2 shoeboxes, 2 non-mercury thermometers that show metric and U.S. degrees, Reflector or Absorber of Heat BLM
Safety Note: Only non-mercury thermometers should be used in the classroom due to the potential safety hazard that mercury presents.  If mercury thermometers are in your classroom, they should be properly disposed of by someone in authority at your school or school system.

Begin the lesson by using the following prompt with the students:  School is almost over and summer vacation will soon be here.  That can mean only one thing, “Baseball Time.”  The coach of one of our teams is trying to decide what color uniforms he should purchase that would keep his team the coolest in this summertime heat we have in Louisiana.  Should he buy light colored uniforms or dark colored uniforms?  Then ask students to try to generate questions that would guide them into an investigation to scientifically determine what color uniforms the coach should buy for his team. Listen and discuss student responses and guide them to an investigation similar to the one below. 

1. Student groups will cover two shoeboxes with colored paper or fabric to test the materials for reflection of absorption qualities. One box will be covered with a light colored paper or fabric; the other will be covered with a dark colored paper or fabric. 

2. Students should generate a list of safety precautions to use with thermometers.  Before placing a thermometer inside each box, instruct students to predict what they think will be the results of the investigation.

3. Covered boxes are to be placed in sunlight for a period of thirty minutes to allow for transfer of heat to occur. Students should record temperature changes and make other observations as indicated on the Reflector or Absorber of Heat BLM.

4. When the students have collected all data, they should analyze their findings and then answer the following questions based on the data collected.

· What color clothing would you choose for a very cold, sunny day to help keep you warm?  Explain your choice.

· What color clothing would you want to wear on a hot, sunny day? Explain your choice.

Close this activity with a review discussion about absorption and reflection.  Explain to students that dark colors absorb more light energy and light colors reflect light energy.

Activity-Specific Assessment

Your soccer team is choosing uniforms for their winter season. What color clothing would be the best to keep you warmer during the cold days playing outside soccer?  The student should write an explanation of the best color clothing to wear to keep warmer.

*Activity 34:  Insulators of Heat? (CC Unit 2) (GLEs 2, 3, 4, 5, 9, 11, 13, 29)

Materials List: per group -  prepared ice cubes, newspaper, aluminum foil, plastic bags, packing peanuts or other packing materials, sawdust etc.; Science Investigation Guidelines BLM (see Unit 1, Activity 7); Science Investigation Rubric BLM (see Unit 1, Activity 7); Melting Time Data Sheet BLM 

Begin this activity by using the following prompt with students.  Pretend your mom has just ordered pizza for you and your friends, and when it arrived, it was cold.  You noticed that when the pizza was delivered, it was just in the cardboard pizza box.  Start the class discussion by asking the students what could the delivery person have done to keep the pizza from getting cold?   The discussion should lead students to draw conclusions that the pizza was delivered in a cardboard box and was not wrapped in an insulated bag.

1. Have students pose questions about how they might insulate cold foods to keep them cold.  This discussion should be followed by students designing an investigation (using the Science Investigation Guidelines BLM) that would determine the best insulator to use to keep an ice cube from melting.  Students can select from materials provided as insulators. Have students conduct at least three trails to draw a valid conclusion about insulting properties of materials used in the activity.  

2. Using their science learning logs (view literacy strategy descriptions), direct students to write their planned procedure, sketch the set up, and then submit the drafts to the teacher for approval.

3. The ice cubes used should all be the same size and shape and should be prepared by the teacher in advance. Examples of insulating materials to use are newspaper, aluminum foil, plastic bags, packing peanuts or other packing materials, sawdust, etc. 

4. Students, in cooperative groups of three or four, will choose one material to investigate.   (e.g., the ice cube could be wrapped in a piece of aluminum foil.) 

5. Provide students with the Melting Time Data Sheet BLM to use to record their collected data:  material that was chosen, the time the experiment began, and predictions about how long it will take for the ice cube to melt. To prevent body heat and room temperature from becoming factors in the rate of melting, caution students to leave the ice cube alone and not to peak repeatedly into the container, except at the designated times.

6. Place the containers in a centralized place in the classroom (preferably not in direct sunlight). Have students check their ice cube approximately every 20 minutes. The students should chart the time and sketch a picture of how the ice cube looks every 20 minutes. 

Teacher Note: While waiting for time to elapse, students could read about energy from their textbook or trade book (if available) like Science Book of Energy by Neil Ardley, that gives instructions for a variety of simple experiments that explore and explain different forms of energy. If this book is not available, the teacher may use similar books that he/she already have in his/her classroom.   If available, the LPB Cyberchannel (www.lpb.org/cyberchannel) also has a video clip titled Heat, Temperature, and Energy that discusses insulators of energy. 


7. From the data collected, students can then determine which materials tested were the best insulators of heat.  Discussion questions include the following:

· What types of materials would be best as insulators to keep the ice from melting?

· Do you think that these same materials would keep hot foods hot?

· What other materials could be used for insulators?  

· Have students generate questions about insulators that could be explained or further investigated.

*Activity 35:  Lighting Bulbs (CC Unit 2) (GLEs 1, 2, 3, 4, 5, 9, 11, 12, 13, 14, 17, 29, 30)

Materials List: per group - science learning logs, insulated wire, flashlight bulbs or Christmas tree bulbs, D-cell batteries

Safety Note: Help students to list some safety guidelines to follow before beginning this activity. Caution students not to try these experiments at home without an adult present with them. Students should never perform explorations involving electrical outlets. Use only insulated wires in these experiments. Use only a D-cell battery or smaller to prevent burns and or electrical shocks. 

Use the following prompt to engage students in this lesson:  Have you ever put batteries in an electronic game the wrong way? What happened? Why do you think this happened?  Explain to the students that in order for the game to work, the batteries had to be connected a certain way.  In this investigation, students will experiment with a battery, a bulb, and wires.

Before beginning this activity, direct students to complete a KWL graphic organizer (view literacy strategy descriptions) about what they know and do not know about constructing a circuit.

1. Working in pairs, student should be instructed to light a bulb in as many ways as possible using insulated wires, D-cell batteries, and a small flashlight bulb or Christmas tree bulb.

2. After completing the task, students will draw and label at least one successful way they created a simple circuit in their science learning logs (view literacy strategy descriptions).   Students should also draw and label the circuits that did not work.

3. Student pairs should then share their findings and explanations with another group.

4. Through a class discussion, share the various successful paths as well as those that did not work.  Lead students to conclude that in order for the bulb to light, there needs to be an unbroken pathway (closed circuit) from the battery (the source of energy) to the bulb and back to the battery.  Use the battery, wire, and light bulb to demonstrate what happens when that path of electricity is broken (open circuit).   

5. Assist students in making a connection between electricity and energy by explaining how the chemical energy in the battery works.  Explain to students that chemical energy in the battery is transformed to electrical energy which is then transformed to light energy in the bulb.  Direct students to record this information under what they have learned in their KWL graphic organizer. 

If technology is available, these interactive websites allow the students to build a simple circuit.  Using these websites and the battery and light bulb with the wires, discuss open and closed circuits.  Switches close electrical circuits allowing electrical energy to flow through the wires.  These transformations are also a result of scientific discoveries.  

http://www.ngflcymru.org.uk/vtc/learnpremium/electric_circuits/Introduction/default.htm

 HYPERLINK "http://www.andythelwell.com/blobz/" 
http://www.andythelwell.com/blobz/
Groups of students will test metallic and nonmetallic objects (e.g., an iron nail, a strip of aluminum foil, a craft stick, a plastic spoon, a toothpick, a penny, etc.) in a circuit with a switch for conductors of electricity. A switch can be made using a jumbo paper clip, two paper fasteners, and a small square of cardboard. Push one paper fastener through the cardboard. Push the other paper fastener through the cardboard so the paper clip will touch both paper fasteners. Attach the jumbo paper clip and one end of the circuit wire to one of the paper fasteners. Attach the other wire from the circuit to the second paper fastener. Attach both wires to both the positive and the negative sides of the battery. As the switch (paper clip) is moved up and down, the light bulb should turn off and on. The switch completes the circuit. Students will assemble a simple circuit with a switch and a bulb and test the objects by opening the switch and placing the objects between the switch handle (paper clip) and the switch contact (the object being tested). Those that make the light bulb work are put in the conductor group. Those objects that do not light the bulb are classified as nonconductors or insulators. Have students fill in a chart by listing each object under the correct heading, Insulator or Conductor. 

	Conductor
	Insulator

	
	

	
	

	
	


Have students summarize the common characteristics of conductors and nonconductors. Provide students with additional items to be tested. Students should first list what they know and what they don’t know about conductors and insulators. Based upon this information, students should then predict whether they would be conductors or insulators. Then have students test the items to determine if their predictions were correct. Discussion questions include the following:

· Why do some materials cause the bulb to work and some do not?

· What are the materials made of that cause the bulb to work?

· Does it make a difference how you connect the wires to make the bulb work?  (Draw diagrams on overhead or board.)

· Give specific examples of inventions utilizing this knowledge of circuits, or switches, or conductors, or insulators. How have these discoveries helped society? 

Close this activity with a class discussion about how discoveries, like the light bulb have affected society.  Included in this discussion should be the importance of insulated wiring, electric transformers, and power plants, all of which have transformed society.  It is imperative that students understand that electrical energy is essential to modern society.

Activity-Specific Assessment

Using a battery, wire, and a bulb, the student will create and diagram a complete circuit. Using symbols for a battery, wire, bulb, and a switch, the student will diagram a complete circuit.

Unit 5:  Energy

Concept 3:  Pitch

GLEs

*Bolded GLEs are documented.

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

3
Use observations to design and conduct simple investigations or experiments to answer testable questions (Application)
4
Predict and anticipate possible outcomes (Synthesis)
5
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Analysis)

9
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)
11
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)

12
Identify and use appropriate safety procedures and equipment when conducting investigations (e.g., gloves, goggles, hair ties) (Comprehension)

13
Identify questions that need to be explained through further inquiry (Synthesis)

27
Use the words high/low to compare the pitch of sound and the words loud/soft to compare the volume (amplitude) of sound (Comprehension)

	Guiding Questions
24. Can students describe how the construction of an object changes the pitch and volume of the sound?


	Assessment Ideas
· TMT

· Activity-Specific Assessment – Activity 37


	Key Concepts

· See preface for specific key concepts identified by the assessment guide (science as inquiry

· Compare the pitch of sound using the words high/low.
· Compare the volume of sound using the words loud/soft.

	Recommended Vocabulary

Sound     Pitch     Volume     Vibrate

 

	Textbook Correlation
· p. F19


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 36:  Pitch  (CC Unit 2) (GLEs 13, 27) 

 Discuss voices of well-known people such as actors, singers, and cartoon characters (e.g., Compare the pitches of the voices of the actor James Earl Jones and the cartoon character Mickey Mouse.). Explain that low-pitched sounds result from slower moving vibrations and high pitched sounds result from more frequent, rapidly moving vibrations.

Provide students with additional practice changing the volume and pitch such as while listening to music, using a tape or compact disc player, clapping, singing, talking, etc.

Questions to be discussed include: 

· Can the volume and pitch be changed at the same time? 

· Can the pitch be changed without changing the volume? 

· Can the volume be changed without changing the pitch?

*Activity 37: Bottle Challenge (CC Unit 2) (GLEs 2, 3, 4, 5, 9, 11, 13, 27)

Materials List: The Three Bears storybook, several identical glass bottles, food coloring, pencil, science learning logs

Background Knowledge: The volume of a sound, how loud or soft it is, depends on how much energy went into creating the sound.  Loud sounds have large amplitudes (volumes) and carry a lot of energy.  Soft sounds have small amplitudes (volumes) and carry less energy.  You can vary the volume of a sound by varying how much energy is used to create it.  The pitch of a sound, or how high or low it is, depends on the rate of vibration of the wave; therefore, low-pitched sounds result from slower moving vibrations and high pitched sounds result from more frequent, rapidly moving vibrations.

Use the story of The Three Bears to introduce the differences in pitch. The teacher will read or tell the story of The Three Bears and should stress the changes in voice when portraying the characters. Papa Bear’s voice should be portrayed in a low pitch, Mama Bear’s voice should be portrayed with a medium pitch voice, and Baby Bear’s voice should be portrayed using a high pitch voice. The students should be told about the pitch every time the teacher portrays the character’s voice (i.e., and Papa Bear said in his low-pitched voice, “Who’s been sitting in my chair?”). Students should then make the voice of Papa Bear with a low pitch and an increase in amplitude (volume). Use the same process with the voice of Baby Bear using a high pitch and increasing the amplitude (volume) while keeping the pitch the same. Discuss voices of well-known people such as actors, singers, and cartoon characters (e.g., compare the pitches of the voices of the actor James Earl Jones and the cartoon character Mickey Mouse.)

1. The teacher should fill clear glass bottles of the same size with differing amounts of water.  Use a drop or two of food coloring to make the water better visualized by all students. Randomly call on students to tap one of the glass bottles with a pencil to create a sound. 

2. Direct students to make predictions about whether the bottle with less water or more water will have the higher pitch. Arrange the glass bottles by the sounds made with the lowest pitch to the left and ascending to the higher pitches on the right. 

3. The pitch will depend on the amount of water in the bottles when tapped. Tapping the bottle causes the glass to vibrate, producing sound. Bottles with more air space (less water) will vibrate with more frequency causing a higher pitch than bottles with less air space (more water) in them, which will vibrate with less frequency and a lower pitched sound.  (The reverse is true if you blow across the top of the bottles in which the air is vibrating not the bottle.) 

4. After the bottles are arranged, students should lightly strike the bottles with a pencil. The sound will be slightly different but will still be in the correct pitch order. Students should make a drawing of the bottles noting the amount of liquid in each bottle distinguishing the pitch from lowest to highest in ascending order. The website http://www.lhs.berkeley.edu/shockwave/jar.html has a very good interactive lesson using glass bottles and water the same way this lesson used the bottles and water.  The site also makes music using the bottles by labeling the bottles with a number and using those numbers to create music.   

5. Discussion and science learning log (view literacy strategy descriptions)  questions:

· Which bottle makes the highest pitched sound? Why?

· Which bottle makes the lowest pitched sound? Why?

Teacher Notes: Students should conclude that the amount of water in the glass affects the sound produced.  When the bottles are tapped, the bottle with the least amount of water will vibrate the fastest and will have the highest pitch.  

Activity-Specific Assessment

Using drawings of various sizes of bottles, the student must draw water lines on the bottles to show ranges of pitches from highest to lowest.

Activity 38:  Rubber Band Guitars (CC Unit 2) (GLEs 3, 4, 5, 9, 11, 13, 27)

Materials List: per group - safety goggles, science learning logs, rubber bands that vary in length and thickness, plastic shoe box

Safety Note: Students should wear safety goggles for protection when stretching rubber bands.

If the technology is available, use the following website to introduce this lesson.  This site allows the teacher and the student to virtually pluck a guitar to make various sounds. (http://www.bbc.co.uk/schools/ks2bitesize/science/activities/changing_sounds.shtml) 

 Explain to students that they re going to use plastic shoe boxes and rubber bands to create their own guitars.

1. In cooperative groups, students will construct a rubber band guitar to differentiate among pitches using rubber bands that vary in length and thickness. 

2. The rubber bands will be stretched over an open, sturdy box so the sound can resonate. Have students predict what type of pitch they will hear from each rubber band. As students pluck the strings, they will be able to discriminate between high and low pitch. 

3. Display constructed guitars in the classroom, and if available, compare them to how a real guitar makes different sounds.  If real guitars or not available, the teacher can also use the same website used in the beginning of this lesson for sounds from real guitars. Instruct students to write an explanation in their science learning logs (view literacy strategy descriptions) of how the tightness and thickness of the strings changes the pitch. They should also answer the following questions in their science learning logs :

· What could you do to a string on a guitar to make it sound higher or lower?

· What other type of stringed instruments can you name?

· How is the sound made by these stringed instruments different from or similar to the guitar?

Students should formulate questions about different materials that could be used instead of the rubber bands. Discussion questions include the following:
· What is pitch and how does the thickness of the string change it? 

· Does the tension or tightness of the string change the pitch?  How?

· How could you change the strings to make the sound different?

· What change would occur if you changed the size of the box?

· What causes changes in the pitch of voices? 

If time allows, have student groups perform a song with their rubber band guitar.  Invite a parent or member of the community to visit the class and play a guitar or other stringed instrument for students.

Activity 39: Cup Plucker (CC Unit 2) (GLEs 5, 11, 12, 27)

Provide students with a foam or paper cup, a rubber band, and a small paper clip. Ask students to identify safety precautions for this lab prior to engaging in the activity. (Students should wear safety goggles for eye protection.)  Instruct students to hook the rubber band onto the paper clip and push the paper clip through the bottom of the cup from the outside of the cup toward the inside. The rubber band should remain outside the cup while the paper clip should be pushed through and turned so that it is flat against the bottom 1`of the cup and cannot be pulled back out. Ask students hold the cup to their ear with one hand and with the other hand they should stretch the rubber band and pluck it. Have the students compare the pitch and the volume of the sounds produced. Pitch will vary depending on how tightly the rubber band is stretched. Have students write a description in a journal or notebook of the sounds using the words high or low to compare the pitch and loud or soft to compare the volume produced by the cup plucker instrument. Conclude with the following discussion questions:

· Can you change the pitch of the rubber band?

· If you use a different size rubber band will it have the same pitch?
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* 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.).[image: image1.png]
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