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             Technology-Enhanced Unit Plan 
Unit Title:  Waves and Energy, Light and Sound
Created by: 
Sharon Ohm, Robert B. Miller College, Battle Creek
Phyllis Bartosiewicz, Galesburg-Augusta Community

Kathy Cothran, Utica Community Schools
Gail Lewis, Grand Rapids Public Schools
Anne Tapp, Saginaw Valley State University
Jane Ten Broeck, Van Buren Public Schools
Subject Area(s):  Science, Technology
Grade Level: K-3
Unit General Goals: All students will:

1)  Ask questions that will help them learn about the world;


2)  Discover how science is related to other ways of knowing;

3)  Describe and experience vibrations and waves; describe sounds and sound waves; explain shadows, color, and other light phenomena; 
Unit Abstract:  The children will identify different forms of energy they see and use each school day. The children will be exploring waves and vibrations, sound and echoes, light and shadows.  They will build and play an ear guitar and a bonko, recording a CD of sounds and favorite music, while learning about pitch, loudness, and echoes.  The children will observe light sources, see white light diffracted into many colors and watch the straight line motion of light in producing shadows.   
Finding Energy Around Us As a whole group, students will generate a list of forms of energy and examples of each form of energy encountered during a school day.  Using the list of energy forms, students will collect and tally the number of times they observe energy being used in a one-day period at home., including heat, electricity, sound and light.
Wavy Sounds Around Us Students will hear sounds, describe the sounds and watch what produces those sounds.  They will describe the pitch and loudness and see how vibrations produce those sounds.  

The Sound of Music   Students will make musical instruments, produce and listen to the sounds.  They will describe and compare the pitch and loudness of the sounds.  As an extension, you can burn a CD with the sounds the instruments produce.
Light and Colors:  Students will use diffraction gratings to see light spread into rainbows of color, as well as demonstrations of light colors making white light. They will then draw rainbows using KidPix or other computer drawing application.
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             Technology-Enhanced Lesson Plan
Lesson 1: 
Identifying forms of energy associated with common phenomena. 

Created by:  
Gail Lewis, Grand Rapids Public Schools



Jane Ten Broeck, Van Buren Public Schools



Anne Tapp, Saginaw Valley State University




MI Climb Project
Lesson Abstract:

As a whole group, students will generate a list of forms of energy and examples of each form of energy encountered during a school day.  Using the list of energy forms, students will collect and tally the number of times they observe energy being used in a one-day period at home. Students will determine the best forms of energy for a specific job and will give oral explanations to their group(s) or defend their positions in writing.
Cooperative learning expert groups will be assigned one form of energy and will complete an “energy scavenger hunt” by taking digital pictures of their different forms of energy.  When finished, these “forms of energy cooperative expert groups” will share their findings with the class via multimedia presentation.  

Subject Area:  Science

Grade Level:  K - 3

Unit of Study:  Waves and Energy, Light and Sound
Michigan Educational Technology Standards Connection: 
Basic Operations and Concepts

a. Students understand that people use many types of technologies in their daily lives.

b. Students use various age-appropriate technologies for gathering information.

c. Students use a variety of age-appropriate technologies for sharing information.

d. Students recognize the function of basic file menu commands.

Social, Ethical, and Human Issues
a. Students discuss the consequences of irresponsible uses of technology resources at home or at school.

b. Students understand that technology is a tool to help them complete a task

c. Students understand that technology is a source of information, learning and entertainment.

Technology Productivity Tools

a. Students know how to use a variety of productivity software

b. Students are aware of how to work with others when using technology tools to convey ideas or illustrate simple concepts relating to a specified project

Technology Communication Tools
a. Students know how to use age-appropriate media to communicate ideas to classmates, families, and others.

b. Students will know how to select media formats with assistance from teachers, parents, or student partners, to communicate and share ideas with classmates, families, and others.

Michigan Grade Level Content Expectations Connection:

Not applicable at this time.

Michigan Curriculum Framework Connection:

Constructing new scientific knowledge/Strand I/Standard 1/Elementary Benchmark 1:  All students will ask questions that help them learn about the world.  Generate questions about the world based on observation.

Reflecting on scientific knowledge/Strand II/Standard 1/Elementary Benchmark 3:  All students will show how science and technology affect our society. Describe ways in which technology is used in everyday life.

Science/Strand IV/Content Standard 1/Elementary Benchmark 3
Identify forms of energy associated with common phenomena.
Estimated time required to complete lesson:
· Daily Time Allocation:  Fifty minute lesson
· Number of Days: Three days
Instructional resources:

Webliography.
http://mtn.merit.edu/mcf/SCI.IV.1.E.3.html
“Energy Hunt.” MASER PROJECT.
http://www.svsu.edu/mathsci-center/Maser%20Science/MASER.html
Harlow, Rosie. Energy & Power. Kingfisher, 1995.

Spurgeon, R. Energy & Power. Usbourne, 1990.

Glover, David. Sound & Light. Kingfisher, 1993.

Introduction to electricity.
http://www.newi.ac.uk/buckleyc/electric.htm
Sequence of Activities:
Benchmark Question: What is the form of energy associated with a common occurrence?

Focus Question: What forms of energy do you encounter in a given day?
As a whole group, students will generate a list of forms of energy and examples of each form of energy encountered during a school day.  Examples of forms of energy may include heat energy, kinetic energy in moving molecules, light energy, food energy, energy of motion, electrical energy, and sound energy.

Using the list of energy forms, students will collect and tally the number of times they observe energy being used in a one-day period at home. Students will determine the best forms of energy for a specific job, such as moving a car, drying clothing, playing the radio, playing ball, or staying warm. Students may either give oral explanations to their group(s) or defend their positions in writing.

	Object
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Assessments:

· Pre-Assessment:  Teachers will assess students’ prior knowledge during the initial, whole class activity.  
· Scoring Criteria:  Informal assessment
· Post-Assessment:

The teacher will present the following scenario:

The school district has asked us to do our part in helping to conserve energy. Our task is to identify different forms of energy and ways we can help conserve them.
Collaborative groups of students will go on an “energy scavenger hunt” around the school to find examples of the different forms of energy.  Each team of students will be assigned one of the following forms of energy:

· Heat energy (e.g., solar, heating units, cooking, etc.) 

· Light energy (e.g., solar, lighting, aquarium bulbs, etc.) 

· Sound energy (e.g., music room, cafeteria, gym class, traffic) 

· Food energy (e.g., cafeteria, aquarium, guinea pig cage, etc.) 

· Energy of motion (e.g., custodian, gym class, etc.) 

· Electrical energy (e.g., classroom lighting, aquarium bulbs, computers, etc.) 

Each team will record these examples with a digital camera.  When finished, these “forms of energy cooperative expert groups” will share their findings with the class via multimedia presentation.  

Scoring Criteria:

(Give students rubric before activity.)

Scoring Rubric
	Criteria
	Apprentice
	Basic
	Meets
	Exceeds

	Accuracy of identification
	Identifies one to two examples within a specific form of energy correctly.
	Identifies three to four examples within a specific form of energy correctly.
	Identifies five examples within a specific form of energy correctly.
	Identifies six examples within a specific form of energy correctly

. 


Technology (hardware/software):
Key Vocabulary:
· heat 

· light 

· food energy 

· energy of motion 

· electricity 
· sound 
Application Beyond School:

By identifying forms of energy students will be able to better understand their environment and world around them.  
Teacher Reflection and Notes:

(back to top)
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             Technology-Enhanced Lesson Plan 
Lesson 2:  Wavy Sounds Around Us
Created by: 
Sharon Ohm, Robert B. Miller College, Battle Creek
Phyllis Bartosiewicz, Galesburg-Augusta Community

Kathy Cothran, Utica Community Schools
Jane Ten Broeck, Van Buren Public Schools

Lesson Abstract:  Students will hear sounds, describe the sounds and watch what produces those sounds.  They will describe the pitch and loudness and see how vibrations produce those sounds.  
Subject Area:  Science

Grade Level:  K-3

Unit Title:  Waves and Energy, Sound and Light

Michigan Educational Technology Standards Connection:  

Basic Operations and Concepts.   Each student will:

1. understand that people use many types of technologies in their daily lives

2. identify common uses of technology found in daily life

6. use various age-appropriate technologies for gathering information

Technology Productivity Tools.  Each student will:

1.  know how to use a variety of productivity software to convey ideas and illustrate concepts.

3.  be aware of how to work with others when using technology tools to convey ideas or illustrate simple concepts relating to a specified project

Michigan Grade Level Content Expectations Connection:

Not applicable at this time

Michigan Curriculum Framework Connection:

C I.1. E. 1:  All students will ask questions that help them learn about the world.  Generate questions about the world based on observation.

R II.1.E.3:  All students will show how science and technology affect our society. Describe ways in which technology is used in everyday life.

PWV IV.4. E. 1:  All students will describe sounds in terms of their properties.

PWV IV.4. E. 2:  All students will explain how sounds are made.
Estimated time required to complete lesson: 40 - 60 minutes

[image: image1.emf]Instructional resources:
Book:  A Listening Walk by Paul Showers
Slinky spring

Plastic ruler

Tuning forks, high and low frequency

String and Sticky tape sound demonstrations and experiments:

http://www.yale.edu/ynhti/curriculum/units/2003/4/03.04.03.x.html#k
Sounds all around us
http://www.thirteen.org/edonline/nttidb/lessons/ns/soundns.html
Prior required technology skills:

Use the internet to access a site  
Sequence of Activities:

1)  Read the Book:  A Listening Walk by Paul Showers and take a listening walk (weather permitting.) While on the walk, stand near a wall of the school building and toot a bike horn to hear the echo while you and children are standing close to the wall.  Toot the horn again at different distances to hear increased time of echo sound.   Identify, describe and list sounds the children heard.

2) Each student can listen to sounds in Snap, Crackle, Pop , and name similar sounds.  Describe each sound and share your sounds.  http://simscience.org/crackling/index.html
Use the sounds and descriptions to define and give examples of loud, soft, high pitch, low pitch.
3) Play interesting sounds to identify, describe and compare pitch and loudness.  
http://www.paulysplayhouse.com/paulys_playhouse/lab_games/lab_sounds.html
4)  Make sounds by vibrating objects.  See this lesson for suggestions.  Find words to describe each sound and note student responses.  http://www.sasked.gov.sk.ca/docs/elemsci/gr3uiesc.html
5)  Note that vibration is a common characteristic of sound.  
     Pluck a stretched cord or rubber band to see vibrations and hear the twang sound.
     Hold the ruler firmly at the end of a table and pluck it to demonstrate that the vibrating object is making waves in the air. Vary the length of the ruler off the table to hear different pitches. Vary the strength of the pluck to hear different loudness of the sound.
     Produce longitudinal waves in a slinky by stretching it across the room, then compressing the coils and letting the compression move along the slinky.  Now, compare the motion of the compression to sound waves moving through the air.
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     Strike a low frequency tuning fork, holding the base on a desk and demonstrate a low frequency wave on the slinky.  This is a low pitch sound, as the tuning fork vibrates a lower number of times each second.
     Strike a high frequency tuning fork, holding the base on a desk and demonstrate a high frequency wave on the slinky.  This is a high pitch sound, as the tuning fork vibrates a higher number of times each second.
5)  Each student will make a Sound Book to show sounds and describe them.  On each page, name and draw a picture to show what makes each of the following: 

 a) one or two sounds heard on the listening walk

 b) one or two sounds heard in the classroom

 c) one or two high pitch sounds

 d) one or two low pitch sounds

 e) one or two loud sounds

 f) one or two quieter sounds

Assessments:

· Pre-Assessment:  Discuss the sounds that students hear on their walk and similar sounds.  Ask how each sound is produced

· Post-Assessment:  The sound book produced by each child  

· Scoring Criteria:

	Criteria
	Apprentice
	Basic
	Meets
	Exceeds

	Accuracy of sound identification
	Missing or incorrect sounds
	Correct examples of sounds, but not at least one of each type.
	One example of each type of sound a)-f).
	Two examples of correctly identified and represented sounds for many types of sound 


Technology (hardware/software):
Key Vocabulary:

vibration

waves

sound

echo

pitch

loudness

Application Beyond School:

       Students will hear and identify sounds and echoes in the neighborhood, classroom, home and beyond.  
Teacher Reflection and Notes:

(back to top)
Michigan Department of Education  [image: image5.emf]
             Technology-Enhanced Lesson Plan 
Lesson 3:   The Sound of Music
Created by: 
Sharon Ohm, Robert B. Miller College, Battle Creek
Phyllis Bartosiewicz, Galesburg-Augusta Community

Kathy Cothran, Utica Community Schools
Jane Ten Broeck, Van Buren Public Schools

Lesson Abstract:  Students will make musical instruments, hear the sounds, and watch how those sounds are produced.  They will describe the pitch and loudness of the sounds and see how vibrations produce those sounds. 
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Subject Area:  Science





Grade Level:  K-3
Unit Title:  Waves and Energy, Sound and Light

Michigan Educational Technology Standards Connection: 
Basic Operations and Concepts.   Each student will:
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1. understand that people use many types of technologies in their daily lives

2. identify common uses of technology found in daily life

6. use various age-appropriate technologies for gathering information

Social, Ethical, and Human Issues.  Each student will:

6. understand that technology is a tool to help complete a task

7. understand that technology is a source of information, learning, and entertainment

Technology Productivity Tools.  Each student will:

1.  know how to use a variety of productivity software to convey ideas and illustrate concepts

2.  be aware of how to work with others when using technology tools to convey ideas or illustrate simple concepts relating to a specified project
Michigan Grade Level Content Expectations Connection:

Not applicable at this time

Michigan Curriculum Framework Connection:

C.I.1.E.2:  All students will develop solutions to problems through reasoning, observation, and investigation.

C.I.1.E.4:  All students will manipulate simple measurement devices to make measurements in scientific investigations.

R II.1.E.2:  All students will show how science concepts can be illustrated through creative expression such as language arts and fine arts.
PWV IV.4. E. 1:  All students will describe sounds in terms of their properties.

PWV IV.4. E. 2:  All students will explain how sounds are made.
Estimated time required to complete lesson or unit: 40 minutes
Instructional resources:
Music teacher or parent who to play an instrument in class
Making Music with Science Data Page and Key
Rulers or meter sticks
1 yogurt cup or soup can per student

Twine or heavy string

Paper clip

4 identical glass bottles with different levels of water

Tin cans (at least three cans of the same size – empty)

Can opener
Sturdy tape – duct tape or mailing tape

Optional: Microphone and microphone software, CD burner, CD

    Macintosh computer with GarageBand application
Making an Ear Guitar or Phone

http://www.exploratorium.edu/science_explorer/ear_guitar.html
Make a Bonko:

http://www.exploratorium.edu/science_explorer/can.html
Prior required technology skills:

Sequence of Activities:

1)  Play a favorite musical selection, especially with a wind instrument solo.  (This can be with a guest player or on CD.)  Ask students to identify parts of the selection with different notes (frequencies or pitches) and different loudness.  Note that different musical instruments have different qualities of sound, even when playing the same note.  

2) Each group of two students will make an ear guitar or phone as an example of a string instrument.  http://www.exploratorium.edu/science_explorer/ear_guitar.html
Try different tensions on the string to change the frequency.
Record what happens to the sound when the string is tightened.
Try different thicknesses of string to change quality of the sound.
What happens to the sound when you use thicker string?
3)  Vibrating air column: Provide four identical glass bottles partially filled with different amounts of water, as an example of a wind instrument.  Have volunteer blow into each bottle as the class discusses cause and effect. (As each bottle has a different height column of air, blowing into each creates a different pitch.) Begin with bottle containing the least amount of water and listen for the lowest pitch. Relate this demonstration to musical instruments as an oboe produces a lower sound than a flute, which has a shorter column of air.
4)  Make a Bonko or have each student make a Bonko from cans brought from home.  
http://www.exploratorium.edu/science_explorer/can.html
Measure and record the length of your Bonko on your Data Page.  

Listen to the sound it makes and describe the pitch and loudness.  Write that down.

Compare your Bonko to another student’s Bonko.  Which is longer?

Write down which Bonko sound has a lower frequency (lower pitch.).

Extension #1:  Record the sounds made by the student instruments onto a computer file and burn a class sound CD

Extension #2:  On a Macintosh, you could use the GarageBand application to write music and watch the waveforms.

Assessments:

· Pre-Assessment: Informal assessment of recognition of different pitches and loudness in the musical selection. 

· Post-Assessment:  Making Music with Science Data Page
· Scoring Criteria:

	Criteria
	Apprentice
	Basic
	Meets
	Exceeds

	Accuracy of sound identification
	Missing or incorrect pitch and loudness
	Correct examples of sounds, but not at least one of each type.
	Eight tests with correct results
	Two examples of correctly identified and represented sounds for many types of sound 


Technology (hardware/software):


Musical instruments


Musical selection on CD and player or computer


Amplifier and speakers

            Optional: Microphone and microphone software, CD burner, CD

    
    Macintosh computer with GarageBand application
Key Vocabulary:

Vibration, waves, sound, high pitch, low pitch, loudness

Application Beyond School:


Music, speakers, musical instruments
Teacher Reflection and Notes:

(back to top)
Name:________________________________

Making Music with Science

What Happened
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                                            Higher
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Music Maker 

What you did        Lower                           
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Name:______Key with sample expected results
Making Music with Science


What Happened

                                            Higher

                                                                                                 
Music Maker 

What you did        Lower                           
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	Tighten String 

	pitch
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	Talk louder
	loudness
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	Longer String
	pitch

(or no sound)
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	Higher Water

(shorter air column)
	   pitch
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	Bonk it harder
	    loudness

	
	Longer Bonko
	   pitch

	
	Bonk it harder
	    loudness

	
	Wider Bonko
	Varies –
Different 

    sound
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             Technology-Enhanced Lesson Plan 
Lesson 4:  Light and Color
Created by: 
Sharon Ohm, Robert B. Miller College, Battle Creek
Phyllis Bartosiewicz, Galesburg-Augusta Community

Kathy Cothran, Utica Community Schools
Jane Ten Broeck, Van Buren Public Schools
Lesson Abstract: Students will use diffraction gratings to see light spread into rainbows of color, as well as demonstrations of light colors making white light. They will then draw rainbows using KidPix or other computer drawing application.

Subject Area: Science 
Grade Level:  K-3






Unit Title: Waves and Energy, Sound and Light
Michigan Educational Technology Standards Connection: 
Basic Operations and Concepts.   Each student will:

1. understand that people use many types of technologies in their daily lives

2. identify common uses of technology found in daily life

6. use various age-appropriate technologies for gathering information

Social, Ethical, and Human Issues.  Each student will:

6. understand that technology is a tool to help complete a task

7. understand that technology is a source of information, learning, and entertainment

Technology Productivity Tools.  Each student will:

1.  know how to use a variety of productivity software to convey ideas and illustrate concepts

2.  be aware of how to work with others when using technology tools to convey ideas or illustrate simple concepts relating to a specified project
Michigan Grade Level Content Expectations Connection:

Not applicable at this time

Michigan Curriculum Framework Connection:

C I.1. E. 1:  All students will ask questions that help them learn about the world.  Generate questions about the world based on observation.

R II.1.E.3:  All students will show how science and technology affect our society. Describe ways in which technology is used in everyday life.

PWV IV.4.E.3  All students will explain light, shadows, and other light phenomena.  They will use prisms and other light sources to produce various colors of light.
PWV IV.4.E.4  All students will explain light, shadows, and other light phenomena.  They will explain how shadows are made
Estimated time required to complete lesson: 40 minutes
Instructional resources:

Bright light source (classroom lights or sunny window will do)


Diffraction gratings


Flat solid shapes to produce shadows


Computers with internet access 

KidPix (available in black and white on freeware – to draw outline, then color with 

                                          crayons)  www.kidsdomain.com/down/mac/KidPix/html
Projection system or large viewing method

Mixing Colors of light and pigment:

http://mrfizzix.com/utilitypage/index2.html
Prior required technology skills:


Drawing with KidPix or other drawing application

Sequence of Activities:

1.  Distribute diffraction gratings to the children.  Have them look through the diffraction grating just to the side of the light source.  (A sunny window or single fluorescent light in the classroom.)   They will see rainbows of light in the shape of the light source.
2.  Ask the children to give the order of the colors.  You can identify the color order, starting with red:  Red, Orange, Yellow, Green, Blue, (Indigo), Violet.  The mnemonic for our rainbow buddy, ROY G. B(I)V can help remember the order of the colors. 
3.  Demonstrate mixing colors of light, using the Mr.Fizzix website below.  Emphasize that this shows mixing of colors of light, not paint or crayons.  (That would subtract color.)
Mixing Colors of light and pigment:  http://mrfizzix.com/utilitypage/index2.html
4. Have children use KidPix or other computer drawing application to draw the school or playground with bright white sunshine and a rainbow, with the colors in the right order.
Assessments:

· Pre-Assessment:  Informal evaluation of seeing and naming colors in a rainbow.
· Post-Assessment:

	Criteria
	Apprentice
	Basic
	Meets
	Exceeds

	Accuracy of color order
	Missing colors
	White light and 

ROY G BV all present, but not in the right order
	White light and 

ROY G BV all present, and in the right order
	More than one light source with more than one rainbow having colors in the right order 


Technology (hardware/software):


Computer with KidPix or other drawing software
Key Vocabulary:

light


colors of light


white light

ROY G BIV
Application Beyond School:


Students can recognize colors and look for rainbows in the sky or in water streams on sunny days.
Teacher Reflection and Notes:

(back to top)
