Elementary Engineering Curriculum 
Introduction to NXT Robots  
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	Stage 1- Desired Results

	Understandings:
Students will understand that…
Robots can move in different ways under the control of a program the students create.
Mathematics can be used to help make a engineering task much easier.  
	Essential Questions:
How can you build and program a robot to move in different ways? 

How can you use mathematics to make programming a robot easier?


	Student will know…
Robots can be programmed to move in their environment in different ways.
Trial and error can be used to figure out how to turn a robot 90 degrees.
Math ratios can be used to make a task easier.  Example, if I know the robot takes .5 seconds to go 12 inches, I can multiply to figure out how long it takes to go 120 inches. 
Visual instructions can be used to build Lego based robots. 
It pays to be careful when building Lego robots since later steps depend on precision and correctness in earlier steps.  
In engineering, mistakes, diagnosing mistakes, and fixing mistakes are a part of the engineering process. 
Programming blocks can added sequentially to produce complex behaviors.



	Student will be able to …
Build a robot car according to the visual Lego instructions.
Program a robot to:
Travel a fixed distance
Make a square
Follow a taped path



	Stage 2- Assessment Evidence

	Performance Tasks:
Observation, Formative: Project: Technology 
Observe that students complete the required task. Look for examples that they have used math to make the programming task easier. 
Formative: Other: Quiz
If a robot car travels one tile in .5 seconds, how long will it take to travel 7 tiles? Show your work and your answer below.

	  Other Evidence:





	Self-Assessments



	Other Evidence, Summarized

	Stage 3 Learning Plan

	Learning Activities:
Give students the first worksheet to fill out with their partner.  They indicate on the paper which items are robots and which are not.  Guide the students to a definition of what a robot is.  You can use discrepant questions to help them to come to the idea that robots are intelligent machines that can perform tasks autonomously in the world.  The latter requires sensors and motors of some kind.  
Build a robot car according to the visual Lego instructions.  Students can use the LEGO design contained in the NXT kit or the Domabot design (http://www.damienkee.com/).  The Domabot design is faster but will require a color printout or accessing the PDF directions via their laptops.  
Program a robot to:
· Travel a fixed distance
· Make a square
· Follow a taped path
Students will complete a checklist as they go along.  (See attached) 
This same activity will also work with the LEGO EV3 robot.  
For the challenge of getting the robot car out of a room, one strategy you can suggest if students are stuck, is to make a 90 degree or other turn, if the robot runs into an obstacle and repeat this forever.  A more sophisticated approach is to scan the environment for an opening.  
[bookmark: _GoBack]There are multiple ways to program sensors. See the sample code for a reliable method that we use.  






GRADE 5 LEGO LESSON #1 


TEAM __________________________  DATE _____________________


Discuss and answer with your partner.  

Which of the following are robots?  Circle the robots.

	R2-D2
	Toaster
	Vacuum

	Machines that make cars
	Mars Rover
	Automatic vacuum

	DVD Player
	Car
	Train

	Space shuttle robotic arm
	Dishwasher
	Star Trek Next Generation’s “Data”

	C-3PO
	Golf Cart
	Remote control car




What makes a robot a robot?  Define “robot”.  

--------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------


1. Check that your kit has all its parts. 
2. Build your robot.  
3. Connect the computer and NXT brick.  Make sure the computer can communicate with the NXT by sending a simple program to the NXT.  
4. Quietly and neatly clean up your materials.  
5. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         GRADE 5 LEGO LESSONS #2 – MOTORS – NO SENSORS 

TEAM __________________________ DATE _____________________

Follow the checklist below.

_____ The car turns clockwise for 5 seconds.  

_____ The car turns counterclockwise for 5 seconds.

_____ The car goes in a straight line for 3 seconds. 

_____ The car goes forward for 2 seconds, makes a 90-degree turn, and then stops.  
_____ The car follows a taped square on the floor.
_____ The car follows a taped path on the floor.

Challenges 
_____ The car makes a regular hexagon. 
_____ The car makes an equilateral triangle.   
_____ The car stops when it hears a loud sound.  
_____ The car stops when it senses a an object 2 feet away.
_____ The car makes it way out of the door by avoiding objects.  

If a robot car travels one tile in .5 seconds, how long will it take to travel 7 tiles?  Show your work and your answer below.

© John Heffernan 2013 All Rights Reserved

