Lego Robotics

Lesson Plan

	Unit Title: Ratio Robot                                           Grade Level(s): 6th grade (can be adapted)

Subject/Topic Area(s):  Math                                  Designed By: John Mustachio 
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	Brief Summary of Unit (including curricular context and unit goals):

Students will be able to use ratios to compare two distances that a robot has travelled. Students will write the ratios in three different formats and reduce. Through reducing the ratios students will have a glimpse into similarity.


Stage 1: Identify Results

	Concepts: ratio, simplification, similar


	Established Goals (National and State Standards):

NCTM Standards:

• understand and use ratios and proportions to represent quantitative relationships;
Virginia Standards of Learning:

6.1 The student will describe and compare two sets of data, using ratios, and will use 

appropriate notations, such as a/b, a to b, and a:b.




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

	Students will understand:

~how to compare data using ratios.

~how to reduce ratios.


	~How can two sets of data be compared using ratios?

~How are ratios reduced?




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

	Students will know:

~how to write ratios.
~how to simplify ratios.

	Students will be able to:

~write ratios from two sets of data.


Stage 2: Assessment Evidence

	Performance Task(s): 

As a part of this lesson the student will download a program onto the NXT robot, record data, write ratios, and simplify fractions.


	Other Evidence:

They should be able to answer questions about ratios correctly on formal assessments such as quizzes, tests, and the SOL test. 



Stage 3: Learning Plan

	Unit Outline 

Materials:

~ NXT Robot

~ Computer with the NXT programming software

~ USB cord / Bluetooth connection

~ The Ratio program

~ Copies of the attached worksheet

~ A good bit of open floor space

~Tape Measure

~ Masking Tape
~ Pencils to fill-in worksheet


	Procedures:

1. Divide your class into groups of two or three.

2. Have a robot already assembled and computer for each group. Alternatively, have one robot and computer so that each group will take a turn while the rest of the class is working on another assignment.

3. Have students download the program onto the robot.
4. Place the robot on the floor and mark its starting point, at the back of the powered wheels, with a piece of tape.

5. The students will then run the ratio program.

6. The program will have the robot travel in a straight line and stop for a few seconds. At this point the students are to mark the position of the robot, at the back of the powered wheels, with a piece of tape.

7. The robot will turn and move forward. When the robot stops students are to mark the position of the robot, at the back of the powered wheels.

8. The program is now finished and the students are to measure the distance from the first piece of tape to the second and the second to the third. The measurements are to be rounded to the nearest whole unit.

9. Students will record their data on the worksheet.

10. Students will then edit the ratio program by changing both loops to a count of two and repeat steps three through nine. The students will repeat in the same manner until the first table on the worksheet is completed.
11. Have the students complete the rest of the worksheet.



	Extension Activity

1. Have students write the Ratio program on their own from a description provided from the teacher. 
2. Have the students look-up information on the Golden Ratio to write a program that will have the NXT robot move in a rectangle the exhibits the Golden Ration in its dimensions.



	Academic Support

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

1. The teacher may want to give students a lesson on measurement before this lesson.

2. A teacher's aid could be place at the “robot station” to assist groups.

3. Students could be given a sheet with multiplication facts to help them with factoring.




Ratio Robot                                                                            Name: ______________________

                                                                                                Date: ______________________

My Data Collection Sheet
1. Collect data. 
	Scale
	 First Distance
	Second Distance
	 First : Second
	First to Second
	First / Second

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	


2. The “First Distance” and “Second Distance” columns should include a unit of measurement such as inches or centimeters.  Why do the last three columns not have units of measurement?
3. Use the data that you collected in the second and third columns of problem one to complete the table.
	Scale
	 Prime Factorization  of First Distance
	Prime Factorization of Second Distance
	 Unique Factors of First / Unique Factors of Second

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


4. If all distances were measured well and the robot executed the program well, what should you notice in the last column in problem three?
