SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Third Grade Physical Science

	Recommended  Days of Instruction:  1
	One day=45 minutes

	Standard addressed:  3-5

	The student will demonstrate an understanding of how motion and sound are affected by a push and pull on an object and the vibration of an object.

	Vibration and Pitch of Objects

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	3-5.8:  Explain how the 
vibration of an object affects pitch.


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Sound Web Quest

http://www.radford.edu/~sbisset/soundwq.htm
This site gives students a chance to do some online research about sound.
The Art of Science – Ben Franklin’s Instruments

http://www.pbs.org/safarchive/4_class/45_pguides/pguide_804/4484_franklin.html#act3
Reeko’s Mad Science Lab

http://www.spartechsoftware.com/reeko/Experiments/ExpGoodVibrations.htm
www.thinkfinity.org
User friendly site that can be used for all of the third grade Standards. Lesson plans, activities, and worksheets are included. Can pull games up on the Smart Board for whole class instruction.
Vibration Rap Song

http://www.songsforteaching.com/kathleencarroll/vibrationrap.htm

	Teaching 3-5.8  Lesson A- “Plucking Rulers”


	From the South Carolina Science Support Documents:

The objective of this indicator is to explain how the vibration of an object affects pitch; therefore the primary focus of assessment should be to construct a cause-and-effect model of the factors that affect the pitch of various sounds and how they are related to the vibrations of objects. However, appropriate assessments should also require students to illustrate with pictures, diagrams, or words different factors that affect vibrations indicating which will produce the highest or lowest pitch; compare strings stretched to various degrees of tightness related to highest or lowest pitch when plucked; or recognize the relationship between smallest length and highest pitch.
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From the South Carolina Science Support Documents:
Indicator 3.5.8: Explain how the vibration of an object affects pitch.
Taxonomy level: 2.7-B Understand Conceptual Knowledge
Previous/Future knowledge: Students have not been introduced to the concept of how vibrations can affect pitch in previous grades. In 8th grade (8-6.3), students will summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).
It is essential for students to know how the vibrations of an object affect pitch of a sound. Pitch depends on how fast an object is vibrating. Pitch is affected by the materials vibrating in the following ways:
Length

· Length of an object can change the vibration and cause the pitch to change.

· Shorter materials vibrate faster than longer ones.

· The faster a string, wire, or air in a tube vibrates, the higher the pitch of the sound.  For example, when you shorten the length of a guitar string it makes a higher pitched sound.
Thickness
· Thickness can change pitch.

· Thinner strings or wires vibrate faster than thicker ones.

· Thinner vibrating materials have a higher pitch than thicker ones when they are vibrated.  For example, when a thick rubber band and a thin rubber band are plucked, the thinner one produces a higher pitched sound.
Tightness

· Tightness of the stretch of the string or wire can change the pitch—the tighter the stretch of the string, the higher the pitch of the sound.

· For example, guitars and pianos have screws that can tighten the wire.

· Tightening the wire to tune the instrument can change the pitch.

· Tighter wires vibrate faster, making the pitch higher.

It is not essential for students to know why the speed of the vibrations affects the pitch of the sound or the quantitative relationship between frequency and energy of sound waves.
Assessment Guidelines:

The objective of this indicator is to explain how the vibration of an object affects pitch; therefore the primary focus of assessment should be to construct a cause-and-effect model of the factors that affect the pitch of various sounds and how they are related to the vibrations of objects. However, appropriate assessments should also require students to illustrate with pictures, diagrams, or words different factors that affect vibrations indicating which will produce the highest or lowest pitch; compare strings stretched to various degrees of tightness related to highest or lowest pitch when plucked; or recognize the relationship between smallest length and highest pitch.

Teaching Indicator 3-5.8:  Lesson A - “Plucking Rulers”
Instructional Considerations: 

Students should understand that vibrations are responsible for the sounds we hear. Additionally, they should know that sound vibrations can travel through different mediums. Students can experience vibrations using several of their senses: They can feel the vibrations in their throat as they hum music and on their lips when they play straw kazoos. They can see that when a ruler is struck, it vibrates, producing a sound. They should realize that the sounds around us are caused by vibrations.
Misconceptions:

Students tend to think that in wind instruments, the instrument itself vibrates (not the internal air column).
Safety Notes(s):

Children should take caution with the scissors in the extended lesson.

Lesson time:                                                                                                        1 day (1 day equals 45 minutes)
Materials Needed:

Plastic rulers (one for each pair of students)
Guitar or violin

Xylophone

Tuning forks

Focus Question:  How can the length, thickness, or tightness of an object affect the pitch of a sound it produces?
Engage:   
How is sound actually made? By vibrations, moving in waves to our ears! Illustrate this concept for students with a simple experiment. Loosely stretch a rubber band between your thumb and forefinger, and ask students to predict what will happen when you pluck it. Then have students try plucking their own rubber bands and recording the results. Ask, “What did you observe?” Students should discover that a plucked rubber band vibrates when plucked, thereby making a sound. Encourage students to experiment with their rubber bands to try to produce different kinds of sounds. 
The teacher or a student plays the instruments for the students to listen for which notes are higher and which notes are lower.  The term pitch should be introduced as the way notes sound when they are high or low.  Students should recognize what causes the high notes (faster vibrations) and what causes the low notes (slower vibrations).
Explore A: 
1. Pass out a ruler to each pair of students.

2. Have one of the students hold the end of the ruler at the 6 inch mark with his/her hand on the edge of a desk so that half of the ruler is hanging off the edge of the desk.  Ask the students to draw their experimental set up in their notebook (journal) and set up a data table to record the results.  Have the other partner pluck the ruler so that it vibrates.  Listen to the sound.  Record the measurement of the ruler and the pitch of the vibration – high or low.

3. Next have the students move the ruler 1 inch in either direction a few times as they record their findings.  They should record the measurement and whether the pitch is higher or lower than it was at the 6 inch mark.

4.  Students should describe and record what they noticed about the pitch of the sound made by the ruler as it hung off of the desk at various lengths.

5. The teacher should ask the students to state why they think it made low sounds and why they think it made high sounds.  Students can write their conclusions in their journals.

Explain:

Using a xylophone, discuss how the shorter the bar is in the Xylophone, the faster it vibrates and the higher the pitch.  The longer the bar, the slower it vibrates and the lower the pitch. Students can also record data for the Xylophone.  Using the guitar or a violin, demonstrate that the smaller the string is in the guitar, the faster it vibrates and the higher the pitch.  The tighter the string is in the guitar, the faster it vibrates, and the higher the pitch.

Extend:  

Demonstrate several tuning forks with different frequency.  Ask students to associate the length of the tuning fork with the frequency of the sound produced.
Some of the main instruments in an orchestra or band use "wind" to create a vibration in a reed to make a sound. In this activity, use a straw to make a crude reed-like instrument you can experiment with to produce sounds.  
Explore B: 
Materials Needed:
plastic straws
scissors
1. Cut the corners of a straw to form a mouth-piece by flattening one end and cutting it into a triangular shape. (These are rather crude reeds.) 

2. Place the cut end between your lips and close your lips to bring the two sides close together. 

3. Blow through the straw until the cut end vibrates and produces a sound. You may need to blow very hard and vary the pressure with your lips to produce the sound. If you can't make a sound, flatten the cut end more. 

4. Once you are producing a sound, keep blowing and cut off small bits (1 or 2 cm at a time) of the straw to hear how the sound changes.  Keep doing this and ask the students to notice what's happening to the sound as the straw gets shorter.  Help them relate the shortness of length to high pitch.


[image: image1]
THE SOUNDS OF MUSIC
The Straw Oboe

http://www.ehow.com/video_4428429_make-homemade-oboes-straws.html
Standard 3-5: The student will demonstrate an understanding of how motion and sound are affected by a push and pull on an object and the vibration of an object.


Indicator 3-5.8:  Explain how the vibration of an object affects pitch.
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