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             Technology-Enhanced Lesson Plan
Lesson Title:  Measuring Wave Characteristics (Students Teaching Students!)
Created by: Karla Uhrig

Lesson Abstract:  As teachers, we know that we really learn things best when we are responsible for teaching others about a topic.  This activity provides an opportunity for students to teach their peers (or at least check each other’s understanding) about the properties of waves.  This activity also gives students a chance to practice giving instructions in alternative ways.
Subject Area:  Science
Grade Level:  6
Unit Title:  Wave and Vibrations
Michigan Educational Technology Standards Connection: 

Grades 6 – 8

Technology Research Tools

1. Use a variety of web search engines to locate information.

Technology Productivity Tools
1.  Apply common software features to enhance communicationa dn to support creativity.
2.  Use a variety of technology resources, including the internet, to increase learning and productivity.
Michigan Grade Level Content Expectations Connection:

Michigan Curriculum Framework Connection:


Science:  Waves and Vibrations:  Middle School

PMV – IV.4:  ms.5 – Describe the motion of vibrating objects.
PMV – IV.4”  ms.6 – Explain how mechanical waves transfer energy.
Estimated time required to complete lesson or unit:

Total time:  2 - 3 Class periods (50 – 55 minutes each)

Instructional resources:  

Computer with internet access:  
http://aspire.cosmic-ray.org/labs/waves/wave_basics/waves.htm
Graphics software for creating flow charts
Worksheet (included in activity)

Prior required technology skills:


Students must be able to log onto, enter, and navigate internet sites.

Students should be able to use simple graphics applications for making flow charts, etc.

Sequence of Activities:

1. A two-pronged discussion could open this lesson.  First, the teacher may wish to discuss aspects of sound with students to approach the subject of waves.  For example, how much do students know about frequencies (tuning in a radio station) or amplitude (setting volumes)?  What do they know about the range of broadcasts (wavelengths)?
The second part of this discussion could center on ways in which they get instructions.  Have the students name ways in which they have been instructed at school or on projects at home.  Introduce them to the concept of flow charts (see instructions for creating flow charts in included worksheets).

2. Challenge the students to teach each other about basic characteristics of waves:  amplitude, frequency, wavelength.
3. Show students the website http://aspire.cosmic-ray.org/labs/waves/wave_basics/waves.htm.  Let them explore the website (this specific topic is short!) and choose one of the attributes to “teach” their peers.

4. Distribute the worksheets (included in this lesson plan).

5. Assist students, as needed, to work through the activity.  You may also instruct them to make their flow charts using appropriate software.
Assessments:

· Pre-Assessment:
Pre-assessment is informal in this lesson.  Through the opening discussions, the teacher may decide to allow students to work in groups or assign specific characteristics to students/groups.
· Post-Assessment:

Check students’ work to see if they are able to:
1. Create a flow chart that can successfully be followed to measure one of the wave characteristics.

2. Follow flow charts successfully to measure the other two wave characteristics.

	 
	 
	 
	Scoring Guide
	 
	 
	 
	 

	 
	 
	                Measuring Waves
	 
	 
	 

	 
	
	
	
	 
	
	 
	
	 

	How well did the student(s)…
	
	Excellent
	Good
	Fair
	Poor
	Not at All

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	
	 
	
	 

	Instruct others in measuring a wave characteristic?
	4
	3
	2
	1
	0

	  
	
	 
	
	 
	
	 

	Use flow chart symbols appropriately to instruct others?
	
	 
	4
	3
	2
	1
	0

	
	
	 
	
	 
	
	 

	Follow flow chart successfully to measure wave characteristics?
	4
	3
	2
	1
	0

	Rate their own performance?
	4
	3
	2
	1
	0

	
	
	 
	
	 
	
	 

	Successfully navigate the WAVES web site 
	 
	
	 
	
	 

	as a resource?
	
	
	4
	3
	2
	1
	0

	
	
	 
	
	 
	
	 

	
	 
	 
	
	
	
	
	


Technology (hardware/software):
Computers with Internet access 
Graphics applications

Key Vocabulary:  Period, frequency, amplitude, wavelength
Application Beyond School:  Students may use this activity as a preliminary career assessment; that is, is this area of physics interesting to them? 
Students who are interested in music or electronics may also use this information to understand sound generation or reproduction.
Teacher Reflection and Notes:
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Noo





Hands clean?





DIAMOND


A diamond is used to show when you should make a decision.  You should also give two choices for an answer:





Wash hands.





RECTANGLE


The rectangle shows a step in the process.  Look at the example below:





End





Start





Writing Instructions                                             Using Shapes and Words





How many times have you purchased something that needed to be put together?  Have you ever been given a gift that came in pieces in a box and it was up to you to make it usable?  





Many times, instructions come in words.  The words may be written as a numbered list of statements.  Other times, the instructions come in words written in a paragraph.  Still another way to show instructions is using an “exploded” picture that shows how parts of an object are supposed to fit together.





Today, you are going to learn about (or review) another way to write instructions:  using a flow chart.  A flow chart uses shapes and words to show steps in a process.  The flows charts we will practice today have three shapes:  an oval, a rectangle, and a diamond.





OVAL


The oval is used in a flow chart to show the beginning and the end of our process.  They might look like this:








Process:  Washing Hands


Note:  This is a process that you may follow to wash your hands.  It may not be exactly the same process that you use, however. 





Sample Flow Chart





No





Yes





Use the space below to make a practice flow chart of your own.  You may 


wish to have one of your friends check your chart, to make sure your process 


rt, to make sure your process 


web site to he other two wave characteristics.


 wave characteristics.


or assign specific charactwill work.  If instructed, you may create your flow chart using software.





End





Hands clean?





Rinse.





Rub hands together.





Put soap on hands.





Wet hands.





Start











Practice Flow Chart





How did you do?            Excellent        Good       O.K.      I need help!





Instructions:


Fill in the blank with the characteristic you are measuring.


Create a flow chart in the space below that will instruct someone in measuring your chosen characteristic of waves.  (Use your WAVES internet resource!)  You may do this using the appropriate software.


Give your flow chart to someone in another group and see if they can follow your process successfully.


Make any changes you need!





Measuring Waves Flow Chart
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