
Lego NXT Robotics Introductory Unit 
Year 8
Lesson Outline
	LEARNING OUTCOMES
Students will:

· develop teamwork skills through cooperative learning;

· take risks when carrying out investigations and demonstrate perseverance;

· apply a variety of problem-solving strategies;

· apply a number of estimation strategies during problem solving;

· understand systems and systems analysis
· make connections between prior and new knowledge to draw conclusions;

· represent their thinking in a variety of ways, reflect on their learning, and communicate effectively;

· apply ratio, measurement and geometry to determine robot navigation;
· plan paths using both geometry and multiple sensor feedback;
· use higher order thinking skills in the completion of the final project
The Wheels and Distance Investigation involves students in an investigation of the

relationship between wheel size and the distance the robot travels given a set number of

wheel rotations.
The Right Face Activity which guides students step-by-step through the process of building

two different programs each of which produces a different type of turn.
The Measured Turns Investigation, which involves students in an investigation of the

relationship between robot geometry, motor degrees, and the amount the robot turns.
Resources:
· 1 NXT kit for every three students.

· 1 pre-built robot for each pair of students, preferably Taskbot????, but the Robotic Educator model will work

· 1 USB cable to upload programs to the robot or Bluetooth dongles.

· 1 laptop computer for every students. (Non laptop classes use one computer for 5 students)
· 1 copy of the LEGO® MINDSTORMS® Edu NXT programming software.



	Lesson
	Lesson Title
	Mathematics and Science Learning Goals
	Expectations

	
	Introduction to Robotics
	· Tour of VSSEC
	

	
	Familiarisation with Robotic Systems
	· .
· 
	Exercise

	
	Introduction to NXT programming
	· Use cooperative problem solving in a context requiring communication.
· Communicate scientific and mathematical thinking.
	

	
	Problem Solving
	· 
	

	
	Wheels and Distance
	· Develop problem-solving strategies through practice and comparison.

· Communicate mathematical thinking.
	

	
	Right face Activity
	· Use cooperative problem solving in a context requiring estimation.

· Communicate mathematical thinking.

· Develop methods for effective recording of mathematics learning.
	

	
	Wait Exercise


	· Examine math records and critique for improvement.

· Create a graphic organizer for problem solving.
	

	
	Light Sensor Exercise


	· 
	

	
	Switch Exercise


	· 
	


Troubleshooting ;

Ensure Robot batteries are fully charged

	 Lesson 1: Familiarisation with Robotic Systems
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	Mathematics and Science Learning Goals
· .
· .
	Materials

Concept_Guide_Robotics (on server)



	
                                                          Assessment 



	
	Minds On ...
	Whole Group ( Brainstorm

Why Robotics?
Discuss areas in which Robotics are used and their advantages:
Mining

Medicine

Space Exploration

Automobile Assembly

Land mine detection 


	
	
“Learning is socially constructed; we seldom learn isolated from others.”

- Bennett and Rolheiser

Materials

Concept_Guide_Robotics (on server)

Robotic Systems Questions (Exercise One)


	
	
	
	
	

	
	Coursework
	Individual work ( Robotics  
Students read ‘concept guide: robotic systems’ and answer questions in their robotics journal. 


	
	

	
	
	
	
	

	
	Consolidation
	Whole Class ( Sharing
Students share strategies for problem solving in preparation for Home Activity.
Individual ( Reflection

Students answer the questions in their robotics journal to assess their understanding of Robotics:

· The social skill focus of this activity was ___________.

· Something I said or did to demonstrate the social skill was _________.

· I helped the group work in a positive way by ________.

· An area I should work on is _____________.
· Three things I learned from tasks completed:
	
	

	
	
	
	
	

	Reflection
	Home Activity or Further Classroom Consolidation

Questions on Robotic Systems not completed in class to be completed at home

Students to find examples of robotic systems in their households. Photograph ?
	
	


	 Lesson 2: Introduction to NXT Programming and Lego Robots
	Grade 8
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	Math and Science Learning Goals

· .

· .
	Materials



	
Assessment 



	
	Minds On ...
	Whole Group ( Brainstorm

Keys to successful programming

C3B4UCMe


	
	
“Learning is socially constructed; we seldom learn isolated from others.”

- Bennett and Rolheiser



	
	
	
	
	

	
	Coursework
	Individual/Team work ( Programming  

Students read each of the challenge briefs and follow the programming guides to complete projects 1 to 10 in the common palette.

Groups then complete the challenge tasks A, B, C, D
Learning Skill/Observation/Mental Note: Circulate, observing social skills, and listening to students.

Whole Class ( Data Management

Select groups for sharing based on a particularly effective statement expressed by students, clarification of the cooperative learning strategy, an interesting result, etc. 

Representatives of groups share their results or report on their process for solving the challenge tasks. Discuss ways to solve problems.
	
	

	
	
	
	
	

	
	Consolidation
	Whole Class ( Sharing
Students share strategies for problem solving in preparation for Home Activity.
Individual ( Reflection

Students answer the questions in their robotics journal to assess their understanding of Robotics:

· The social skill focus of this activity was ___________.

· Something I said or did to demonstrate the social skill was _________.

· I helped the group work in a positive way by ________.

· An area I should work on is _____________.

· Three things I learned from tasks completed:
	
	

	
	
	
	
	

	Social Skill Practice Reflection
	Home Activity or Further Classroom Consolidation

Programs from the common palette not completed successfully in class are to e completed at home.
	
	


Exercise 1: Robotic Systems 
Name:

Date:

Complete the following questions:
1. Give four examples of Robots other than those from the list (ie. Not an automatic garage door, traffic

Light, cash machine, the school photocopier, a pager, …)

2. Using the concept guides three criteria for a robot, explain why a Lego Robot is in fact a Robot.

3. Who came up with the word “Robot”? Explain what his occupation involves.

4. Give four examples of mechanical devices which are not robots.
5. The Lego NXT robot comes with a particular arm. Explain whether it is Cartesian or Revolute.
6. For each of the following areas, explain why Robots are best suited to the particular task.
(a) Automobile assembly

(b) Space exploration

(c) Deep Sea Exploration

(d) Mine Detection

(e) Mining

(f) Medicine

(g) Optometry

(h) The robot Dante II

7. Explain the three factors which must work together for a Robot to understand what to do in a particular situation.

8. What sensors does the Lego NXT robot have?

9. Explain the possible consequences of “bad programming”.

10. Why did the Sojourner Microrover of NASA's Pathfinder Mission need programs to operate effectively?

11. Explain what is meant by Robotic behaviour.

12. Why is reliability important for Robotic systems?

13. In the film ‘2001 a space odyssey’ the computer aboard the space craft is asked by Dave the astronaut to be allowed back on board the space craft, the computer HAL responds “I’m sorry Dave I’m afraid I can’t do that”. 
Explain why this is unlikely to occur.
Exercise 2: Wheels and Distance
Name:

Date:

As part of the Mars rover design team you are asked to investigate the choice of wheel size for the Mars robot. 
1. Complete the following table, for accuracy you should measure the distance travelled three times for each given wheel size:

	Wheel Radius (R)
	Distance travelled (10 rotations)
	Distance travelled 1 rotation (D)
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2. Can you derive a formula to calculate the distance travelled for any wheel diameter?
3. The distance travelled in one rotation relates to which measurement of the wheel? (Note it is not the radius or the diameter).

4. For each of the given wheel sizes, see how the robot travels up an incline plane. 

5. Explain any other factors which would influence the choice of a particular wheel size.

6. Complete the final column in the table above. Explain your findings.
Exercise 3: Curve Turns, Point Turns and Polygons
Name:

Date:

The design team has asked you to investigate how the Robot will navigate over the Mars surface. As part of the rover design team you are asked to investigate the types of turns the Robot is capable of and how it might be programmed to negotiate various obstacles. 
1. Measure and record the track of your robot. (i.e. the width of the wheels and axle). Ensure that these remain constant throughout this exercise.


Track width ______________

2. The Robot is capable of ‘curve turns’ and ‘point turns’. Explain the difference between a curve turn and a point turn.



____________________________________________________________
3. The NXT Robot measures the number of degrees or rotations of its wheels. It does not measure the number of degrees the Robot turns. The design team has asked you to research this. Moving the turn slider all the way to the left or right, experiment to find the number of degrees the wheels must rotate for the Robot to complete one 360
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rotation.


Number of degrees __________________

4. Using your results, write a program that enables the Robot to move in:

(a) a square

(b) a triangle

(c) a pentagon

(d) a hexagon

(e) a heptagon
(f) an octagon

(g) a nonagon

(h) a decagon

5 Record your results in the table below:

	Shape of Robots Path
	Number of Sides
	Degrees of Wheel Rotation Required
	

	
	
	
	

	Triangle
	3
	
	

	Square
	
	
	

	Pentagon
	
	
	

	Hexagon
	
	
	

	Septagon
	
	
	

	Octagon
	
	
	

	Nonagon
	
	
	

	Decagon
	
	
	

	Xagon
	x
	
	


6 Write a program using the loop function to enable the Robot to complete each of these paths. Save your programs as YI_Triangle, YI_Square etc

7 Write a report of your findings to the Mars design team.
8 Using the ‘create blocks’ facility; write a program in which the Robot completes a triangular path, followed by a square path, followed by…

Exercise 4: Lego Sensors
1. Complete the following exercises from the NXT tutorial:

(a) Wait Exercise

(b) Light Sensor Exercise

(c) Switch Exercise

(d) Save each of your programs as YI_Wait_Exercise, YI_ Light Sensor Exercise, YI_ Switch Exercise

You need to sell the NXT robot. Write a program using at least three of the NXT sensors that will suitably demonstrate the capabilities and possibilities of the robot.

· A dancing robot synchronised to sound.

· A robot that will negotiate a maze.

· A golfing robot

· A mine detection robot

· A soccer playing robot

The design team has asked you to investigate how the Robot will navigate over the Mars surface. As part of the rover design team you are asked to investigate the types of turns the Robot is capable of and how it might be programmed to negotiate various obstacles. 
5. Measure and record the track of your robot. (ie the width of the wheels and axle). Ensure that these remain constant throughout this exercise.


Track width ______________

6. The Robot is capable of ‘curve turns’ and ‘point turns’. Explain the difference between a curve turn and a point turn.




____________________________________________________________

7. The NXT Robot measures the number of degrees or rotations of its wheels. It does not measure the number of degrees the Robot turns. The design team has asked you to research this. Moving the turn slider all the way to the left or right, experiment to find the number of degrees the wheels must rotate for the Robot to complete one 360
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rotation.


Number of degrees __________________

8. Using your results, write a program that enables the Robot to move in:

(i) a square

(j) a triangle

(k) a pentagon

(l) a hexagon

(m) a heptagon

(n) an octagon

(o) a nonagon

(p) a decagon
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