         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.

	Nature of Waves 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.1 Recall that waves transmit energy but not matter.

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Nova Online: Voyage to the Mystery Moon
http://www.pbs.org/wgbh/nova/titan/sounds.html
Cassini-Huygens researcher Bruce Betts explains how sounds were used to collect data about

Titan. The interactive site begins with an explanation of how sound is transmitted on Earth and

how humans perceive sound, then provides a sample of two sounds that were recorded by the

Huygens probe with an accompanying explanation of what those sounds revealed about Titan.

	See Module 8-6.1.
Teaching the Lesson 8-6.1A
Nature of Waves –  “Waves and Energy”

	From the Science Support Document
The objective of this indicator is to recall that waves transmit energy but not matter; therefore, the primary focus of assessment should be to remember that waves as disturbances or vibrations that transfer energy.  However, appropriate assessments should also require students to recall the definition of a wave and a medium; recognize types of media; recall the ways that waves travel; or recall what causes waves.  

	Module 8-6.1 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.1 Recall that waves transmit energy but not matter.

	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.

Nova Online: Death Star A Self-Guided Tour of the Electromagnetic Spectrum
http://www.pbs.org/wgbh/nova/gamma/spectrum.html
Moving the cursor across the electromagnetic spectrum reveals the characteristics of each range and the technological applications of each. The interactive site also relates the connection of each section of the electromagnetic spectrum to the exploration of space.


	
	

	Module 8-6.1 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.1 Recall that waves transmit energy but not matter.

	Suggested Streamline Video:

http://etv.streamlinesc.org
Science Investigations Physical Science: Investigating Sound and Light

Echolocation and Dolphins

This video describes how dolphins use echolocation to navigate and find food in dark water and includes an

animation that shows how the sound wave is generated as a vibration by the dolphin and how

that wave is reflected off of a distant object.
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Eighth Grade
Science

Module 

8-6.1
Nature of Waves 

Lessons
A

From the South Carolina Science Support Documents: 

Indicator 8-6.1: Recall that waves transmit energy but not matter.
Taxonomy level of indicator:

Remember Conceptual Knowledge (1.2-B)   
Previous/Future Knowledge: 

Students have been introduced to the concept of energy in 1st grade related to plants (1-2.1), related to animals in 2nd grade (2-2.1), to light and electricity as forms of energy in 4th grade (4-5.2); and to forms and transformations of energy in 6th grade (6-5.2).  Students have not been introduced to the concept of energy being transmitted in waves in previous grades.  Students will further develop the quantitative concepts energy transmission in waves in high school Physical Science (PS-7.3 and PS-7.4).

It is essential for students to know that a wave is a repeating disturbance or vibration that transfers or moves energy from place to place.  

· Waves are created when a source of energy (force) causes a vibration. 
· A vibration is a repeated back-and-forth or up-and-down motion.  
· Waves carry energy through empty space or through a medium without transporting matter. 
· While all waves can transmit energy through a medium, certain waves can also transmit energy through empty space.
· A medium is a material through which waves can travel. It can be a solid, liquid, or gas. 
· When waves travel through a medium, the particles of the medium are not carried along with the wave. 
· When there is no medium, certain waves (electromagnetic) can travel through empty space. 

It is not essential for students to know the mechanisms (the oscillations of the fields) by which energy is transferred through empty space.

Assessment Guidelines:

The objective of this indicator is to recall that waves transmit energy but not matter; therefore, the primary focus of assessment should be to remember that waves as disturbances or vibrations that transfer energy. However, appropriate assessments should also require students to recall the definition of a wave and a medium; recognize types of media; recall the ways that waves travel; or recall what causes waves.

Teaching Indicator 8-6.1 Lesson A: Nature of Waves –“Waves & Energy”
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 so that 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 Module 8-5 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).
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. Be sure that balls are thrown in area free from breakables and that students are instructed to throw them gently to each other. 
Lesson time:

1 Day (55 minutes) 
Materials Needed: 
· Rope 2-3 meters in length with a ribbon tied in the middle – 1 per group
· Dodge Ball – 1 per group

· 3 Jars of the same size with transparent lids – 1 set per group 

(you can make the lid out of plastic wrap and rubber bands) 

· Jar 1 – empty and labeled “Medium = Air”

· Jar2 – completely filled with water and labeled “Medium – Water

· Jar3 – completely filled with Play-Dough and labeled “Medium – Play Dough”

· Tuning Fork – 1 per group
· Flash Light – 1 per group
· Student Sheet (attached)
Focus Question:
What are waves and how do they move?
Engage: (20 minutes)
1. Ask students to share some examples of waves.
a. Examples will vary  

b. Students should identify water, sound, and light. 

c. Write these on the board when you hear them.

2. Ask students “What can waves travel through; in other words what are wave mediums?” 
a. Record their responses under the heading “Medium”.
b. As a class categorize the mediums as solids, liquids and gases 

i. NOTE: Students may not identify all classifications – They will experience them in the lesson.

3. Put students in groups of 2 – 3.
4. Instruct students to throw the ball with care, gently to others.

5. Give them the dodge-ball and the following procedures:

a. Throw the ball back and forth between yourselves

i. The ball is acting as a medium to transfer your energy

b. Observe what happens:

i. How the ball moves

ii. Where the energy comes from 

iii. Where the energy goes

iv. Where the ball starts and stops after it is thrown

6. Have students share out their observations

7. Students should notice:

a. The Ball moves through the air from person to person

b. Energy Transfer – 

i. Energy comes from Person A and is transferred to the ball 

ii. The ball moves through the air carrying the energy with it 

iii. and then the energy from the ball is transferred to Person B when they catch it

iv. Starts with the first person to throw the ball and ends with the last person to catch the ball.

8. Tell students that the transfer of energy in this case happens when the medium (the ball) moves with the energy. 

9. Give them the rope and the following procedures:

a. Two students should hold opposite ends of the rope.

b. One of the students should flick the rope by moving their hand up and down. 
c. The other student should hold the rope firmly. 

d. Students should switch around so all get to experience each part.

e. Observe what happens.
i. Identify the medium
ii. How the rope moves

iii. Where the energy comes from 

iv. Where the energy goes
v. How the ribbon moves
vi. Where the wave starts and ends
10. Have students share out their observations.
11. Students should notice:

a. Medium is the rope

b. Rope makes a wave 

c. Energy comes from the hand 

d. Energy goes down the rope and into the other students hand

e. The ribbon moves up and down when the rope stops the ribbon is in the same place as it started.

12. Tell students that energy is transferred down the rope from Person A to Person B but unlike the ball, the rope did not move from its original position so waves transfer energy without transferring matter.
13. Have students write this definition of waves down in their notebooks.
14. Collect the materials.
Explore: (20 minutes)
1. Ask students if they think all waves can travel in all mediums?
2. Answers will vary 

3. Have students write down their answer to this question in their notebooks.

4. Pass out the Jar sets, tuning forks and flashlights
5. Have students read through the following procedure:

a. Place the glass end of jar1 on your ear

b. Tap the tuning fork

i. What do you notice (feel) when the tuning fork is tapped?

c. Place the tuning fork on the lid of the jar

d. Observe the sound

e. Repeat steps a – d for Jars 2 & 3

f. Place the glass jar 1 inch from you right eye

g. Close the other eye

h. Have your partner place the flashlight next to the lid and turn it on and off several times

i. Observe what you see

j. Repeat steps f – i for Jars 2 & 3

Explain: (15 minutes)
Ask students to share out.
Do all waves travel through all mediums? Students should be able to cite examples from their experiences. 
What happened to the tuning fork when you tapped it?

When was the sound loudest, softest?

When could you see the light and when could you not see it?

If the jar with play dough in it had been full of glass instead do you think you would have been able to see light through it?

Ask students if they can see the sun – They should reply “yes” – Ask them what is between the Earth and the Sun – answers may vary but you should be able to get consensus with “empty space.”  Explain to students that there is no medium in empty space. 
Students should notice:

· Waves are created when a source of energy (force) causes a vibration. 
· A vibration is a repeated back-and-forth.  
· Waves carry energy through empty space or through a medium without transporting matter. 
· While all waves can transmit energy through a medium, certain waves can also transmit energy through empty space.
· A medium is a material through which waves can travel. It can be a solid, liquid, or gas. 
· When waves travel through a medium, the particles of the medium are not carried along with the wave. 
· When there is no medium, certain waves (electromagnetic) can travel through empty space. 
· There is a difference between sound waves and light waves.
Extend:
Ask students to research the sounds from our Sun at Stanford University’s website: http://soi.stanford.edu/results/sounds.html 
Waves and Energy

Student Sheet

Materials:

3 sets of jars given to you by your teacher

Tuning fork

Flashlight

Procedure:

1. Place the glass end of jar1 on your ear

2. Tap the tuning fork

3. What do you notice (feel) when the tuning fork is tapped?

4. Place the tuning fork on the lid of the jar

5. Observe the sound. Record your observations in your notebook.
6. Repeat steps 1-5 for Jars 2 & 3

7. Place the glass jar 1 inch from you right eye

8. Close the other eye

9. Have your partner place the flashlight next to the lid and turn it on and off several times

10. Observe what you see. Record your observations in your notebook.
11. Repeat steps 7-10 for Jars 2 & 3

Standard 8-6: The student will demonstrate an understanding of the properties and behaviors of waves.





Indicator 8-6.1: Recall that waves transmit energy but not matter.





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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