SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  8th Grade                            

	Recommended  Days of Instruction:  1
	(one day equals 55 min)

	Standard(s) addressed:  8-6

	The student will demonstrate an understanding of the properties and behaviors of waves.

	Properties of Waves 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.3 Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Nova Online: Wave That Shook the World Anatomy of a Tsunami

http://www.pbs.org/wgbh/nova/tsunami/anatomy.html

Interactive overview of the 2004 Indian Ocean tsunami that includes an animation and

explanation of the propagation of the seismic wave including the effect of the ocean’s depth at

various locations on the wavelength, amplitude, and speed of the wave

	See Module 8-6.3
Teaching the Lesson 8-6.3A
 “Properties of Waves” 


	From the Science Support Document

The objective of this indicator is to summarize factors that influence the basic properties of waves; therefore, the primary focus of assessment should be to generalize major points about how properties of waves (including frequency, amplitude, wavelength, and speed).  



	Module 8-6.3 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.3 Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).

	University of Illinois: Weather World 2010 Project
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/opt/home.rxml
Light and Optics section- Photographs and graphics are used to explain meteorological optical phenomena caused by the reflection, scattering, refraction, and diffraction of the suns rays

through water droplets, particulates, and ice crystals.

Oregon Museum of Science and Technology: Dangerous Decibels
http://www.dangerousdecibels.org/virtualexhibit.cfm#
A virtual tour that includes interactive models of the propagation of a sound wave, the movement

of a sound wave through the human ear, variations in sound frequency, and the measurement of the intensity of everyday sounds.

	
	However, appropriate assessments should also require students to recognize the basic properties of waves; recall the factors that influence the basic properties of waves; or interpret or illustrate diagrams of transverse waves by identifying specific characteristics stated previously.


	Module 8-6.3 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.3 Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).

	Comparison of Wavelength and Frequency
http://www.acoustics.salford.ac.uk/schools/lesson1/flash/wavelength.swf
A series of four interactive slides that illustrate the generation of waves of different wavelength,
A comparison is then made between the wavelengths of the waves and their frequencies.

Amazing Space Catch the Waves and Making Waves
http://amazing-space.stsci.edu/resources/explorations/light/CatchWaves_activation-frames.html
Site includes an interactive prism, generation of a water wave, comparison of ranges of the electromagnetic spectrum to similar sized objects, comparison of views of the Sun as seen

through different wavelengths of light, and a summary of concepts that have been explained.

Making Waves allows students to manipulate the wavelength and frequency of a “rope” wave.


	
	

	Module 8-6.3 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.3 Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).

	Suggested Streamline Video:

Breaking the Silence: An Introduction to Sound

Segment 3: Energy and Sound: Loudness and Frequency (3:33)

Segment 4: What is Pitch? (2:05)

ETV Streamline SC
http://etv.streamlinesc.org
Relates the energy of a sound wave to the amplitude of the wave, and then shows how this is

different from the frequency of the wave. The segment presents demonstrations that students can

easily reproduce to illustrate the concepts.

	
	


	Module 8-6.3 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.3 Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).

	Exploring Light and Color

Segment 3: Light and Color (6:39)

Segment 5: Mirrors and Lenses (3:14)

ETV Streamline SC
http://etv.streamlinesc.org
Segment begins with an animation of refraction by a prism to produce a visible spectrum and shows the relationship of visible light to the electromagnetic spectrum, while focusing on the ultraviolet and infrared segments found in sunlight. It continues with an explanation of absorption and reflection of light, our perception of color, primary colors of light, and the potential confusion with primary colors in pigments.

	
	


	Module 8-6.3 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.3 Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).

	Inquiring Minds: From Sky to Sea

Segment 1: Blue Sky

ETV Streamline SC
http://etv.streamlinesc.org
Uses the concepts of absorption, reflection, refraction, and emission to explain why the sky is blue, sunsets are red, space is black, and why water is clear in a small container, but blue in a

large body like the ocean. Provides several animations of the refraction of the wavelengths of visible light by air and water molecules.

5:05

	
	


Eighth Grade
Science

Module 

8-6.3
Properties of Waves 

Lesson

A

From the South Carolina Science Support Documents: 

Indicator 8-6.3: Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.4-B)   
Previous/Future Knowledge: 

Students have not been introduced to the concept of waves in previous grade levels.  Students will further develop the concept of waves quantitatively in high school Physical Science (PS-7.4)

It is essential for students to know that the basic properties of waves are influenced by several factors.  
Frequency


· Frequency is a measure of how many waves pass a point in a certain amount of time. 
· The higher the frequency, the closer the waves are together and the greater the energy carried by the waves will be. 

Amplitude


· Amplitude is a measure of the distance between a line through the middle of a wave and a crest or trough. 

· The greater the force that produces a wave, the greater the amplitude of the wave and the greater the energy carried by the wave.  

· In a transverse wave the higher the wave, the higher the amplitude.  

· Sounds with greater amplitude will be louder; light with greater amplitude will be brighter.    

Wavelength


· Wavelength is a measure of the distance from the crest on one wave to the crest on the very next wave.  

· Shorter wavelengths are influenced by the frequency. 
· A higher frequency causes a shorter wavelength and greater energy.  
Speed


· Speed is a measure of the distance a wave travels in an amount of time. 
· The speed of a wave is determined by the type of wave and the nature of the medium.

· As a wave enters a different medium, the wave’s speed changes. Waves travel at different speeds in different media. 
· All frequencies of electromagnetic waves travel at the same speed in empty space.
NOTE TO TEACHER: Properties of waves will be diagrammed using transverse waves only. 

It is not essential for students to know how to calculate the speed of a wave or how to diagram these properties on a longitudinal wave.

Assessment Guidelines: 

The objective of this indicator is to summarize factors that influence the basic properties of waves; therefore, the primary focus of assessment should be to generalize major points about how properties of waves (including frequency, amplitude, wavelength, and speed). However, appropriate assessments should also require students to recognize the basic properties of waves; recall the factors that influence the basic properties of waves; or interpret or illustrate diagrams

of transverse waves by identifying specific characteristics stated previously.

Teaching Indicator 8- Lesson A: Properties of Waves –“Properties of Waves”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. This lesson is designed to introduce the concept of wave motion and characteristics of different types of waves and mediums. This lesson can also be used in conjunction with 8-1.3, 8-1.4, 8-1.6. STC – Human Body & STC - Light kits provide an opportunity for conceptual development of the concepts within the standard. 
Prepare the FOCUS questions before you teach the lesson they can be displayed through a projector (LCD, SMART or Promethean Board), written on the board during the engage, activity or copied onto a transparency and used on an overhead. Students should have completed Lesson 8-6.2A before beginning this lesson.

Misconceptions:
Students may have difficulty understanding that waves pass through matter. Some students may believe that matter is transported by waves. Some students may not recognize light as a wave. Some students tend to identify light with its source (e.g., light is in the bulb) or its effects (e.g., patch of light). They do not have a notion of light as something that travels from one place to another.
From AAAS Atlas of Science Literacy (Project 2061):

Student Misconceptions:
The majority of elementary students and some middle-school students who have not received any systematic instruction about light tend to identify light with its source (e.g., light is in the bulb) or its effects (e.g., patch of light). They do not have a notion of light as something that travels from one place to another. As a result, these students have difficulties explaining the direction and formation of shadows, and the reflection of light by objects. For example, some students simply note the similarity of shape between the object and the shadow or say that the object hides the light. Middle-school students often accept that mirrors reflect light but, at least in some situations, reject the idea that ordinary objects reflect light (Guesne, 1985; Ramadas & Driver, 1989). Many elementary- and middle-school students do not believe that their eyes receive light when they look at an object. Students' conceptions of vision vary from the notion that light fills space ("the room is full of light") and the eye "sees" without anything linking it to the object to the idea that light illuminates surfaces that we can see by the action of our eyes on them (Guesne, 1985). The conception that the eye sees without anything linking it to the object persists after traditional instruction in optics (Guesne, 1985); however, some 5th-graders can understand seeing as "detecting" reflected light after specially designed instruction (Anderson & Smith, 1983).
infrared & ultraviolet radiation

Safety Note:
Students should observe all lab safety procedures as well as school and district policies. There are no chemical or physical hazards present if proper laboratory behavior is observed.
Lesson time:

55 minutes

Materials Needed: 
· 5 sheets of Bulletin Board Paper about 4 feet long – 1 per group 

· Marker – 1 per group

· stop watch – 1 per group
· meter stick – 1 per group
Focus Questions:
What are the properties of waves?
Engage: (5 minutes)
1. Group students into groups based on the number of computers that have internet access in your room. NOTE: This activity is so short that it does not warrant sending students to the computer lab. If you only have one computer, project it and do as a whole class.
2. Have students go to the website below and complete the activity:
http://www.acoustics.salford.ac.uk/schools/lesson1/flash/wavelength.swf
Explore: (35 minutes)
1. Put students into groups of 3 or 4.

2. Have them read the procedure below:

a. Place one of the sheets of Bulletin Board paper on the lab table. 
b. Write the trial number on it. 
c. One group member steadily pulls the paper across the table.

d. While another member moves the marker back and forth (left and right) over the paper.  
i. Your arm should swing freely as a pendulum. 
ii. You should cover the entire width of the paper with the marker. 
e. The third group member uses the stopwatch to measure the amount of time needed to sketch the wave motion across the entire length of paper.
i. Record the time on the paper
f. Label the crests and troughs.

g. Divide the wave in half by drawing a line equally between the crests and troughs (see below):




h. Measure the distance between two crests and record it between them.

i. Measure the distance between two troughs and record it between them. (see below):
i. Add the 2 distances together and record it on the paper.


j. Measure the distance between the midline and a crest and the midline and the trough and record it between them, this is the amplitude (see below):


k. Repeat each step of this procedure for the other 4 pieces of bulletin board paper adding these changes:

i. On the second trial pull the paper much slower and on the third trial pull it much faster. 

ii. The person moving the marker back and forth should do it the same way in first three trials.
iii. In the next two trials the person pulling the paper needs to pull it at approximately the same speed as the first trial.
iv. The person moving the marker should cover only ½ the width of the paper on the fourth trial and only ¼ of the width of the paper on the fifth trial.  

3. Demonstrate moving the marker and pulling the paper.

4. Have students conduct the experiment. Remind them to number their papers in the order they use them.
5. Assist students with the trials as needed:

a. In the second trial the marker should move in wide back and forth motion and cover the entire width of the paper (exactly like the first trial) and the paper should be pulled much slower than in the first trial.
i. This should result in a longer wavelength and lower frequency.
b. In the third trial the marker should move in wide back and forth motion and cover the entire width of the paper (exactly like the first trial) and the paper should be pulled much faster than in the first trial.

i. This should result in a short wavelength and higher frequency.

c. In the forth trial the marker should move in a back and forth motion but only cover ½ the width of the paper while the paper should be pulled at the same rate as the first trial.

i. This should result in a lower amplitude

ii. Frequency and wavelength should remain about the same but if the marker’s back and forth motion was faster or slower these will vary as well.

d. In the fifth trial the marker should move in a back and forth motion but only cover only ¼ the width of the paper while the paper should be pulled at the same rate as the first trial.

i. This should result in a still lower amplitude

ii. Frequency and wavelength should remain about the same but if the marker’s back and forth motion was faster or slower these will vary as well.
Explain: (15 minutes)
1. Project or write the definition Wavelength - the distance of one trough and one crest. One complete trough and crest make one wave.
a. Ask students to identify and label the wavelength of their waves.

i. Ask them to include units (cm or m)

b. Ask students to identify the trial that produced the longest wavelength. 
c. Ask students to identify the trial that produced the shortest wavelength.

d. Ask students to identify what caused the difference in the wavelengths.

NOTE: See #5 above for explanations.

2. Write or project the definition of frequency - the number of complete waves (a trough and a crest) that pass a given point in a certain amount of time. Frequency is measured in Hertz (Hz)
a. Have students calculate the frequency of each wave by counting the number of waves on each paper and dividing the number of waves by the time they recorded.

b. Ask students how pulling the paper affected the frequency? (ans. The faster you pull, the lower the frequency.

3. Now ask students to compare the wavelength and frequency of each wave:

a. What happened to the wavelength when you increased the frequency?  
b. When you decreased the frequency? 

c. Wavelength decreases with increasing frequency; Wavelength increases with decreasing frequency.
d. Ask students to identify the mathematical relationship - inverse 

4. How did moving the marker in a wider arc affect the amplitude? (Ans. makes the amplitude greater.)
Extend:
1. Try these problems:
a. Twenty waves pass by a given point in 10 seconds.  What is the frequency?
b. A wave has a wavelength of 2 mm and a frequency of 3 Hz.  At what speed does the wave travel?  Hint use Speed = wavelength X frequency to solve.
2. Calculate the speed of each of the waves in the five trials.
Standard 8-6: The student will demonstrate an understanding of the properties and behaviors of waves.





Indicator 8-6.3: Summarize factors that influence the basic properties of waves (including frequency, amplitude, wavelength, and speed).





Other indicators addressed:


8-1.3 Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.


8-1.6 Use appropriate tools and instruments (including convex lenses, plane mirrors, color filters, prisms, and slinky springs) safely and accurately when conducting a controlled scientific investigation.


8-1.7 Use appropriate safety procedures when conducting investigations. 
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