Lego Robotics
Lesson Plan Template

	Unit/Lesson Title: Sonar So Good!                   Grade Level(s): 5
Subject/Topic Area(s): Science                         Designed By: Brian Wright

Key Words: wave, echo, sonar, reflect, medium
School District: Augusta County                                 School: Riverheads Elementary School 

	Brief Summary of Unit/Lesson (including curricular context and unit goals): Upon completion of this unit, Students will be able to load an NXT robot with a program, run the program on the NXT robot, understand the concept of sonar and how it works, be able to use a basic sonar program to detect objects.



Stage 1: Identify Results

	Concepts: sound waves, echo-location, sonar, mediums


	Established Goals (National and State Standards):

NCTM: Load program onto NXT robot.

Run program on NXT robot.

Understand Sonar
Use basic sonar.

NSES: Students should learn how and when sonar is used and also how to use sonar to avoid objects.
Virginia Standards of Learning: 

Science 5.2
The student will investigate and understand how sound is transmitted and is used as a means of communication.  Key concepts include:
a) frequency, waves, wavelength, vibration
b) the ability to different media (solids, liquids, and gases) to transmit sound
c) uses and applications (voice, sonar, animal sounds, and musical instruments).


	


What understandings are desired?                   What essential questions will be considered?

	Students will understand that: Being able to understand the concept of sonar and being able to use a basic sonar program to locate objects.

	~ How does sonar work?
~ How does sound travel?

~What is the speed of sound through the air?
~What might be different if you use sonar in water instead of air?



What key knowledge and skills will students acquire as a result of this unit?

	Students will know:  how sonar works and how it is applied in the real world, and how to operate a basic sonar program


	Students will be able to:  use sonar as a way of detecting obstacles and determining how far they are away from an object.



Stage 2: Assessment Evidence

	Performance Task(s): 

Describe in detail specific tasks that would require students to demonstrate their ability to meet your instructional objectives.

The students will be able to run a program on the NXT that uses sonar and they will also be able to explain how it works.  They should be able to answer some questions on sonar and how it would be different in different atmospheric conditions.

	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.

A worksheet will be used with questions on how the sonar worked and other questions about sonar and sound waves.



Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.
Robot, Ultrasonic Sensor, Pencil, Worksheet
Beep Program
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	Procedures:

Describe in detail the steps for conducting the lesson.  If a unit plan, you can insert additional rows and make each row a day in the unit.  Your description should be such that any teacher could implement the lesson or unit.

1.) Teacher sets up the robot with the Ultrasonic sensor.
2.) Teacher should organize room so there is a straight path about 10 feet long that leads straight to a wall.
3.) Teacher should review some sound waves (frequency, wavelength, etc.).  One of the things that should definitely be gone over is how the speed of sound changes depending on density.
4.) Teacher should go over sonar and explain how it works.
5.) Once review is complete, teacher will divide students into groups (one for each available robot) and assign them a specific location to conduct their investigation.
6.) Each group will receive a robot with an ultrasonic sensor, and a worksheet.
7.) The groups should go to the view function on their robot and then go to the ultrasonic sensor in cm.
8.) Let the groups play with this by moving their hand closer to and away from the sensor so they can see the different readings.
9.) Tell the groups to pick one person in their group to participate in the next experiment.
10.) The groups should select the beep program on their robot.
11.) The person selected by each group should be blind folded and placed on the pre-cleared path leading to the wall.
12.) Tell the student to walk forward slowly and when he/she hears the beep they can stop.  (The program will beep when the ultrasonic sensor is 1 foot from the wall.)
13.) After this is done the kids can take their robots and run the sonar program.  (The robot will run and when it gets close to a wall it will turn in a different direction.)

14.) After they are done with their programs the kids should work on their worksheets.



	Extension Activity

Describe in detail activities students will do to extend their learning should they finish early.

Students should use a computer to research what types of things, or animals use sonar to see.


	Academic Support

Describe in detail how students with academic challenges can be supported as they learn the content.

These students may be put in groups with stronger students and a teacher should keep a close eye on them to make sure they are getting work done efficiently.



