Lego Robotics/GPS/GIS

Lesson Plan Template
	Unit/Lesson Title:   Roving the Red planet                                                   Grade Level(s): 6
Subject/Topic Area(s):  Science/Astronomy                                   Designed By: Cupp & Creedon 
Key Words: rover, mars, astronomy, crater, rock sample
School District: Page  County                                                        School: Springfield Elementary

	Brief Summary of Unit/Lesson (including curricular context and unit goals):
     Students will build and program robot rovers to meet challenges on the Martian landscape.



Stage 1: Identify Results

	Concepts: Astronomy


	Established Goals (National and State Standards):

Virginia Standards of Learning:
6.8 a,i


What understandings are desired?                   What essential questions will be considered?
	Students will understand that:

-Robotic explorers are used to gather information about Mars. 
-Scientists need to plan, program, and engineer using problem solving skills to achieve a successful mission
	~ What preparation is needed before taking expedition to another planet?
~ How much time goes into planning an interplanetary mission?




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

	Students will know:

~Mars is rocky planet with a solid red surface.
~Robotics explorers have been instrumental to the exploration of Mars.

~More about the history of the missions to Mars.

	Students will be able to:

Collaboratively assemble lego robots to meet specific challenges
Program the lego robots to meet specific challenges.

Use trial and error to problem solve.


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.
Students are able to program the robot to remove surface rocks to expose an unweathered rock surface. 
Students programmed the robot to scoop up a rock sample and take it to base.

Students programmed the robot to explore the perimeter of the Mars landscape without falling off any cliffs.

Given a robot that was trapped in rocky canyon, students applied problem solving skills to free the robot.

	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.
Reflection papers on the collaborative problem solving process.



Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.

6 Lego Robotics kits
6 computers with Mindstorm software

Martian landscape

Lego bricks (for rock formations)


	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. Display a Lego robot and explain that students will be programming them to explore the Martian landscape.  Explain that the Mindstorms software is used to program the robot to perform desired actions.  Discuss how all problem solving and programming must be done before the rover leaves Earth.

2. Use LCD projector to display Mindstorms tutorial.
3. Demonstrate the use of the Mindsorrms software by writing as a group a program to go forward a certain distance and then reverse direction.

4. Display the Martian landscape and present the mission challenges.
A. Leave the landing site and explore the perimeter of the Martian landscape without falling off a cliff. (The edge of the table).  

B. Approach a rock formation and remove the top rock to expose an unweathered rock surface for testing. (Students can use an arm attached to the third motor to knock over a lego rock.)
C. Collect a rock sample and take it to base. (Students can adapt the robot arm to scoop or push the lego rock.)
D. Given a robot rover is trapped in a rock formation, free the robot and return to base. (A rock formation built of Legos surrounds the robot on three sides.  Students must use touch sensors or Sonar to guide the robots movements.)


	Extension Activity
Describe in detail activities students will do to extend their learning should they finish early.
Explore the NASA web site to find out how the Martian rover mission has progressed.  Review data collected by the rovers.


	Academic Support

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

Students groups will be designed with consideration concerning students with challenges.
Cooperating and student teacher will circulate among groups and provide support and encouragement as needed.




