Lego Robotics

Lesson Plan 
	Unit/Lesson Title: Points for Points                          Grade Level(s): 4
Subject/Topic Area(s): Math                                      Designed By: John Mustachio
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	Brief Summary of Unit/Lesson (including curricular context and unit goals): The student will be able to edit a program for an NXT robot to move to locations on a floor described by a coordinated system that is laid out on a floor.



Stage 1: Identify Results

	Concepts: ordered pairs, measurement, x-y plane


	Established Goals (National and State Standards):

NCTM: 

• make and use coordinate systems to specify locations and to describe paths; 
Virginia Standards of Learning: 

4.18
The student will identify the ordered pair for a point and locate the point for an ordered 

pair in the first quadrant of a coordinate plane. 




What understandings are desired?                   What essential questions will be considered?
	Students will understand that: 
~ a location in space can be represented as an ordered pair.

	~How can a location in space be represented as an ordered pair?


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

	Students will know:  
~ a basic definition of an ordered pair.
~ how to find the location of an ordered pair on the coordinate plane.


	Students will be able to:  
~ plot and ordered pair.

~ measure distances.



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.
As a part of this lesson students will download a program to the NXT robot, edit an NXT program, and have a robot move to a location on a coordinate system described by an ordered pair.


	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.
They should be able to answer questions about ordered pairs correctly on formal assessments such as quizzes, tests, and the SOL test. 



Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.
~ NXT Robot
~ Computer with the NXT programming software

~ USB cord / Bluetooth connection

~ The Ordered Pair program

~ A good bit of open floor space that is tiled
~ Masking tape
~ A marker
~ A timer


	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.) Put students into teams.
2.) Place tape on the tiled floor to layout the first quadrant of the coordinate plane.
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3.) Place the robot on the tile that is (0,0) facing towards the positive numbers on the y-axis
4.) Before the game starts have the teams figure out the duration/rotation needed for the move block to have the robot traverse one unit in the x or y direction for the tile floor coordinate plane. 

5.) Write on several slips of paper different ordered pairs that are on the coordinate plane that you have laid out.

6.) Have one team pick at random a slip of paper then give them a time limit to edit the program, download it, and run it to have the robot to move to the ordered pair.
(The program is set up to take in the x value as the count on the first loop and y as the count on the second loop. The distance traversed for one unit needs to be placed in the duration of the move block in both loops.) 

7.) If, on the first try, the team can get the robot on the correct coordinate, they earn two points. If they did not succeed the first team to raise their hand gets a chance for one point.
Note: Every time a team makes an attempt, they should place the robot on start.

8.) After a predetermined amount of time has passed, whichever team has the most points wins the game.
  

	Extension Activity
Describe in detail activities students will do to extend their learning should they finish early.
1. Try laying out all four quadrants of the coordinate plane.

2. Instead of having the robot placed at start for each turn, leave the robot wherever it was at the end of the previous teams turn.
3. Have the students write the Ordered Pair program.



	Academic Support

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

1. The program could be loaded for students ahead of time with the correct duration. 
2. A teacher’s assistant could be place with the groups. 
3. Students could have extensive practice with programming the robot to move ahead of time. 
4. Students could have extensive practice plotting points ahead of time.




