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Course/Subject: Science

Grade(s): 5

Teacher(s): Cathy Binkowski, Karen Manning, JoEllen Niedeck, Joanne Pastre, Mark Pastre
Topic/Title: Light and Sound: How Do We Sense Them?
Length of Time for the UbD Unit: 15 + - Classroom hours.
Date the unit was reviewed by the UbD Team: October 27, 2005

Summary of the Unit: 

This unit follows the Introductory Unit for Fifth Grade.  In this unit students will be introduced to the concept of energy, specifically the properties of sound and light energy.  Sound and light are both forms of energy that travel in waves.  White light will be identified as containing the full spectrum of colors.  This unit will provide multiple activities that demonstrate the origin, transmission and detection of sound and light. Students will determine the factors that affect the amplification and pitch of sound waves. Students will also experiment with the transmission of light waves and identify reflection, refraction and absorption.

Standards

Connecticut Curriculum Framework(s):

	Number
	Content Standard

	5.1
	Sound is a form of energy that is produced by the vibration of objects and is transmitted by the vibration of air and objects.

	5.1
	Light is a form of energy that travels in a straight line and can be reflected by a mirror, refracted by a lens, or absorbed by objects.

	5.4
	Advances in technology allow individuals to acquire new information about the world.


Understanding by Design Unit Template

	Enduring Understandings

(Students will understand that…)
	
	Essential Questions

(Open-ended significant questions related to the Enduring Understandings.)

	Identify Topic(T) or Overarching(O) – must have at least one overarching

1.  Energy is transmitted in patterns.
2.  Matter affects the transmission of light and sound energy.
3.  Sound and light are both forms of energy that are useful to people.
	
	1. How do we observe light and sound waves?

2. Why do relationships exist between energy and matter?

3. How are our lives affected by light and sound energy?




Key Elements: Important Vocabulary, People, Terms, etc.

	sound
	loudness
	reflection
	transparent

	compression
	pitch
	refraction
	prism

	sound wave
	speed of sound
	absorption
	visible spectrum

	amplitude
	echo
	opaque
	concave

	wavelength
	sonic boom
	translucent
	convex


	Knowledge / Skills – (Students will know / be able to ….)_______________________

· Students will know how sound is produced and transmitted.

· Students will be able to explain how the pitch and volume of sound can be changed.

· Students will explore the transmission, absorption, reflection and refraction of light.

· Students will list the sources of sound and light energy. They will predict the consequences of limited sources of light or sound upon an environment.

· Students will be able to collect and analyze data about how sounds are made and about how light is transmitted.




Assessment with a Detailed Description

All performance assessments will be graded using a specified set of criteria known to students. An assessment may address more than one standard. Every standard must be assessed.

Content Standard(s):

	Number
	Content Standard

	5.1
	Sound is a form of energy that is produced by the vibration of objects and is transmitted by the vibration of air and objects.


Performance – Based Assessment(s): (Include G.R.A.S.P.S. if appropriate)

1. In small groups students will create three or four musical instruments in order to form a band.  Each student will be a craftsperson and a member of the band.  The bands will perform for classmates, parents or other students.  Each instrument should produce a range of sounds.  Each student will make their own instrument, perform as a band and identify the following:

a. the loudest and quietist instrument in their band by name, match each with relative wavelength drawings (provided by teacher) and explain their selections in writing   

b. the highest and lowest pitched instruments in their band by name, match each with relative wavelength drawings (provided by teacher) and explain their selections in writing   

Rubric(s) for Performance-Based Assessment(s) - Include here or attach at the end.
BAND RUBRIC

	
	4
	3
	2
	1
	Score

(S)
	Score

(T)

	Highest/

lowest

(amplitude) 
	Explanations by student indicate a clear and accurate understanding of wave length.
	Explanations by student indicate a relatively accurate understanding of wave length.
	Explanations by student indicate a limited understanding of wave length. 
	Explanations by student do not illustrate understanding of wave length. 
	
	

	Loudest/

Quietest

(pitch)
	Explanations by student indicate a clear and accurate understanding of wave amplitude.
	Explanations by student indicate a relatively accurate understanding of wave amplitude. 
	Explanations by student indicate a limited understanding of wave amplitude.
	Explanations by student do not illustrate understanding of wave amplitude. 
	
	

	Instrument construction 
	Appropriate materials were selected and creatively modified in ways that produced an instrument with varying pitch and volume. 
	Appropriate materials were selected and there was an attempt at creative modification to make an instrument with varying pitch and volume. 
	Appropriate materials were selected. 
	Inappropriate materials were selected and contributed to a product that performed poorly. 
	
	

	Professionalism         
	Work has been performed with high quality and the performance was entertaining. 
	Work has been performed with adequate quality and the performance was average. 
	Work has been performed with limited quality and the performance showed little creativity. 
	Work was inadequate and the performance was not appropriate. 
	
	

	
	16, 15, 14

Excellent understanding
	13, 12, 11

Good understanding
	10, 9, 8, 7,

Adequate understanding
	6, 5, 4

Weak understanding
	
	


*(S)-Student Scored



(T)-Teacher Scored

Name _______________________

Date _________________

Loudest Instrument

Select the sound wave



   drawing of instrument

that best shows the amplitude

of this instrument.

	
	

	
	


Explain why you selected this instrument as the loudest one.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name _______________________

Date _________________

Quietest Instrument

Select the sound wave



   drawing of instrument

that best shows the amplitude

of this instrument.

	
	

	
	


Explain why you selected this instrument as the quietest one.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name _______________________

Date _________________

Instrument with the Highest Pitch

Select the sound wave



   drawing of instrument

that best shows the wave length

of this instrument.

	
	

	
	


Explain why you selected this instrument as the one with the highest pitch.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name _______________________

Date _________________

Instrument with the Lowest Pitch

Select the sound wave



   drawing of instrument

that best shows the wave length

of this instrument.

	
	

	
	


Explain why you selected this instrument as the one with the lowest pitch.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Content Standard(s):

	Number
	Content Standard

	5.1
	Light is a form of energy that travels in a straight line and can be reflected by a mirror, refracted by a lens, or absorbed by objects.


Performance – Based Assessment(s): (Include G.R.A.S.P.S. if appropriate)

1. You have the opportunity to audition to be a presenter at the Boston Science Museum.  This job pays very well and you are looking forward to the job.  Using what you have learned about light, and how it travels, plan the presentation that you will give as your audition.  As part of your audition you must create a poster, showing at least one “light” activity. This poster will be used as your backdrop. On the reverse side of the poster you will need to identify the property of light that allows your activity to work.  When you complete your poster, you must perform your audition. Your class will be your audience.  You will need to be able to answer questions from the audience. Good luck!

Rubric(s) for Performance-Based Assessment(s) - Include here or attach at the end.
Name__________________________

Date__________________

Light Show Rubric

	
	4
	3
	2
	1
	Score
	Score

	
	
	
	
	
	   (S)*
	   (T)*

	Poster one
	Poster clearly shows your procedure used during your audition.
	Poster adequately shows your procedure used during your audition.
	Poster marginally shows your procedure used during your audition.
	Poster is unclear.
	
	

	Scientific explanation 
	Explanations by student indicate a clear and accurate understanding of light waves.
	Explanations by student indicate a relatively accurate understanding of light waves.
	Explanations by student indicate a limited understanding of light waves. 
	Explanations by student indicate a misunderstanding of light waves. 
	
	

	Knowledge of material in presentation


	Student was able to answer all questions from the class.
	Student was able to answer most questions posed by the class.
	Student had difficulty answering questions posed by the class.
	Student was unable to answer any questions posed by the class.
	
	

	Professionalism
	Work has been performed with high quality and the performance was entertaining. 
	Work has been performed with adequate quality and the performance was average. 
	Work has been performed with limited quality and the performance showed little creativity. 
	Work was inadequate and the performance was not appropriate. 
	
	

	
	16, 15, 14

Excellent understanding
	13, 12, 11

Good understanding
	10, 9, 8, 7,

Adequate understanding
	6, 5, 4

Weak understanding
	
	


*(S)-Student Scored

(T)-Teacher Scored

Other Assessment Evidence: (Tests, quizzes, self-assessment, peer-assessment, etc.)

1. Vocabulary quiz

2. Responses to journal prompts

3. Teacher observations

4. Students respond to following prompts:

a. Describe a world without light/sound.

b. How are sound and light alike? 

c. How are they different?

d. Describe the path of sound waves through the ear.

e. Describe how light is absorbed or reflected by different materials.

f. Describe how light is absorbed or reflected on different surfaces.

g. Additional teacher created prompts.

See attachment H for possible answers

Library and Technology Skills: If appropriate summarize how library and technology skills are integrated within the unit and how you are collaborating with library and technology staff to plan and implement the unit. Librarians and technology teachers will assist in identifying appropriate sites, resources, and integrated opportunities.

· Technology teacher can help with finding additional Internet sources for information and activities. 

· Librarian can find fiction and non-fiction resources for light and sound energy.  Also, librarian can find videos that explain light and sound energy such as Bill Nye.

Connection to the CMT/CAPT: This unit addresses the following CMT/CAPT objectives.

CAPT:

Physical science - the properties of sound and light

Learning Activities with a Detailed Description

Sound Hook:

Use five similar glass bottles. Place increasing amounts of water into each of the bottles. Ask the students to predict the “sounds” (proper vocabulary will come later) that will be generated when each bottle is struck with a spoon. Play a “tune” for the class and ask them if they had made correct predictions. Explain to the class that this is a form of energy. Have a class discussion regarding the nature of energy (it is hard to see, but there is evidence that it exists). If there is a need for supplementary worksheets regarding energy see attachment H. Then have students hypothesize, in writing, why the different bottles had different pitches. Save these hypotheses and review them with the students at the conclusion of the unit. Share the essential questions concerning sound with the class. For other possible hooks see attachment H.

1. What is sound? Explain how sound is produced, the medium through which it travels and the detection of sound. (See attachment A)
2. Why do sounds differ? Show how sound waves vary. Compare and contrast loudness and pitch. (See attachment B)

3. How do sound waves travel? Explain how sound waves travel at different speeds through various media. Describe how an echo forms and discuss the principal of the sonic boom. (See attachment C)

Lessons one through three are available in the Harcourt Science, 2002 edition.

Light Hook:

Use “Reflecting Light” page 14-15.  Tocci, Salvadore.  Experiments With Light.  Children’s Press, New York. 2001. (See attachment H)

Model experiment making sure that students make predictions before teacher executes the experiment.  Discuss actual outcome versus predictions.  Do not give scientific reasons for outcomes.  Tell children that the questions they have (record them) will be answered during the unit. Share the essential questions concerning light with the class. For other possible hooks see attachment H.

1. How does light behave? Discuss light energy and the reasons for shadows. Discover the reflection and refraction of light. Demonstrate the properties of concave anc convex lenses. Ascertain the transmission of light through opaque, translucent and transparent materials. (See attachment E)
2. How are light and color related? Create rainbows with prisms. Discover the results of adding colors together. If desired, the teacher may proceed to a lesson on the differences between adding color light versus color pigments. (See attachment F)

Lessons one through three are available in the Harcourt Science, 2002 edition.

1.  Build a sound proof chamber

2. Create a light maze

3. Play “Pictionary” with the vocabulary words.

4. Build a periscope

5. Construct a kaleidoscope.

6. Have music teacher and art teacher reinforce vocabulary words in their lessons.

Resources

Text:

Atwater, Mary et al.  Sound and Light Teacher’s Anthology.   Macmillan / McGraw Hill, New York. 1995.

Atwater, Mary et al.  Sound and Light Teacher Planning Guide.  Macmillan / McGraw Hill, New York. 1995.

Badders, William et al.  Houghton Mifflin Science Discovery Works Teaching Guide 5.  Hougton Mifflin, Boston. 2003.

Frank, M., Jones, R., Krockover, G. et al. Harcourt Science.  Harcourt School Publishers, Orlando. 2002. (Chapter 3, Lesson 3 – Light and Sound, p.F74 – F81)

Frank, Slavick Marjorie et al.  Harcourt Science.  Harcourt Inc., Orlando. 2002.

Gibson, Gary.  Science For Fun Hearing Sounds.  Copper Beach Books, Brookfield, CT, 1994.

Melton, Lisa and Kim, Sunnie.  Catch A Wave The Story of Light and Sound.  Science-Kids Publishing. 1999.

Moore Jo Ellen.  Giant Science Resource Book.  Evan –Moor, Monterey CA, 1998.

Tocci, Salvadore.  Experiments With Light.  Children’s Press, New York. 2001

Tocci, Salvadore.  Experiments With Sound.  Children’s Press, New York. 2001

Williams, John.  Projects With Color and Light.  Gareth Steven’s Children’s Books  1992.

Other Print Sources:

Videotapes, DVDs or Films:

Software:

Internet Sources with addresses and full title of the site:

http://scifiles.larc.nasa.gov/text/kids/D_Lab/acts_sound.html
http://www.philtulga.com/MSSActivities.html
http://www.sasked.gov.sk.ca/docs/elemsci/gr4ufesc.html
http://www.howstuffworks.com/light.htm
http://www.scholastic.com/magicschoolbus/games/teacher/color/index.htm
http://teacher.scholastic.com/lessonrepro/reproducibles/reflected.htm
http://teacher.scholastic.com/lessonrepro/reproducibles/refracted.htm
http://www.scholastic.com/magicschoolbus/games/teacher/light/index.htm
Databases:
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