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	Raccoons, Robbers, and Radios: Activity Plan, Science 6



Lesson Summary: This activity allows students to visualize the process by which communication can be encoded, transmitted, received, decoded, and finally understood even from a distance.  They will be able to make a comparison between this activity and how sound travels and is heard through a radio.  Students will be put into groups of four for this activity.  Each group will be divided into two teams of partners.  Each team will work together to communicate with the other team through the use of flashlights and a binary code.


Subject: 
Science: Science and Technology
Technology: Basic Operations and Concepts; Communication Tools

Grade Level: 

· Target Grade: 8  

· Upper Bound: 8
· Lower Bound: 6
Time Required: One class period.

Materials: 
· Flashlights (2 per group)

· Maps (2 per group)

· Code chart  (2 per group)
· Worksheet  (2 or 4 per group)

· Story and Procedure Guide (1 per group)
Lesson Plan: 
· Review the Science 6 PowerPoint about radio waves.  It may be helpful to also look at the text version of the PBS Radio Transmission Activity 

· Divide the class into groups of four.  Within the groups, each pair of students will act as a team for this activity.  Assign one team to be Team A and the other, Team B.    

· Read the story to the students.

· Pass out a map to each team of students.  Instruct the teams to draw three different symbols—a square, a circle, and a star—at three different intersections on their map without showing the other team in their group.  Explain that the star represents their team’s position, the square is the location of an injured skier, and the circle is the location of a healthy skier.

· Distribute a flashlight, Worksheet, code chart, and a procedure guide to each team 
· Review the procedures as a class.  If needed, demonstrate using a flashlight how to transmit a code.
· Have each group perform the activity while making sure that they are recording, encoding, transmitting, and decoding messages.
· Upon completion, discuss with the class how each step in the activity relates to the radio transmission process.

Assessment: Have students compare their worksheets after the completion of the activity to see their transmissions were received correctly.  The students’ answers to the question after the record log should indicate whether they were able to successfully relate the activity to the way in which radio waves help transmit sound.  
Vocabulary / Definitions: 
· Frequency is measured in Hertz (Hz) and refers to the number of waves within a second.
· Wavelength the distance it takes for a wave to repeat itself.
· Amplitude is how tall a wave is.  Amplitude is one half of the distance from the crest to the trough of one wavelength. 
· Crest refers to the highest point of a wave.
· Trough refers to the lowest point of a wave.
· Transmitters broadcast radio waves out in all directions.
· Carrier Wave Generators produce high frequency radio waves that carry an audio signal from its source through the speakers of a radio.
· Modulators change the amplitude, frequency, and other characteristics of the carrier waves so that the original audio sound may be transmitted. 

· Demodulators extract information from a carrier wave. 
· Filters remove unwanted signals or parts of signals.

Lesson Extensions:
· For more advanced classes, give Team A a blank map and Team B the map with the lakes, rocks, and lost skiers marked.  Have Team B guide Team A around the objects and to the lost skiers using the flashlight and code.

References:
· http://www.teachengineering.com/view_activity.php?url=http://www.teachengineering.com/collection/wpi_/activities/wpi_smart_move/wpi_code_sue.xml
TEKS:
6-8.2 (A) Plan and implement investigative procedures. 






6-8.2 (B) Collect data by observing.
6-8.2 (C) Analyze and interpret information to construct reasonable explanations.
6-8.2 (D) Communicate valid conclusions.
6-8.3 (C) Represent the natural world using models and identify the limitations of these models.
6-8.3 (D) Evaluate the impact of research on scientific thought, society, and nature.
6-8.4 (A) Collect, analyze, and record information using scientific tools.
6.9 (C) Research and describe energy types from their source to their use.
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