Lego Robotics
Lesson Plan Template

	Unit/Lesson Title: Where Is My Robot?                    Grade Level(s): 4

Subject/Topic Area(s): Math/Science                         Designed By: Brian Wright

Key Words: fraction, decimal, distance, displacement, convert, metric, measurement, approximation
School District: Augusta County                                 School: Riverheads Elementary School 

	Brief Summary of Unit/Lesson (including curricular context and unit goals): Upon completion of this unit, Students will be able to load an NXT robot with a program, run the program on the NXT robot, measure a robots total linear displacement and total distance travelled using fractions and decimals. Students will approximate conversions of distance measurements from English to metric and enter them in a handout. The faculty member assesses the Students performance based on their effort during the robotic data-collection phase and the handouts final score. 




Stage 1: Identify Results

	Concepts: measurement, conversion, displacement, fractions, decimals, approximation


	Established Goals (National and State Standards):

NCTM: Load program onto NXT robot.

Run program on NXT robot.

Measure linear distances using a ruler/tape measure.

Learn the difference between distance travelled and displacement.

Convert from English to metric units.

.

NSES: Students should learn how to measure linear distance using a ruler or tape measure.

They should know how to approximate conversions of distance measurement from English to metric.

Virginia Standards of Learning: 

Math 4.9
The student will
a) Add and subtract with fractions having like and unlike denominators of 12 or less, using concrete materials, pictorial representations, and paper and pencil;
b) Add and subtract with decimals through thousandths, using concrete materials, pictorial representations, and paper and pencil; and
c) Solve problems involving addition and subtraction with fractions having like and unlike denominators of 12 or less and with decimals expressed through thousandths, using various computational methods, including calculators, paper and pencil, mental computation, and estimation.
 Math 4.11: The student will
a) estimate and measure length, using actual measuring devices, and describe the results in both metric and U.S. Customary units, including part of an inch (1/2, 1/4, and 1/8), inches, feet, yards, millimeters, centimeters, and meters;
b) identify equivalent measurements between units within the U.S. Customary system (inches and feet; feet and yards; inches and yards) and between units within the metric system (millimeters and centimeters; centimeters and meters; and millimeters and meters); and

c) estimate the conversion of inches and centimeters, yards and meters, and miles and kilometers, using approximate comparisons (1 inch is about 2.5 centimeters, 1 meter is a little longer than 1 yard, 1 mile is slightly farther than 1.5 kilometers, or 1 kilometer is slightly farther than half a mile).

Science 4.1: The student will plan and conduct investigation in which
a) appropriate instruments are selected to measure linear distance
b) appropriate metric measures are used to collect, record, and report data.



	


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

	Students will understand that: Using fractions and decimals are very important when collecting data.  The appropriate scientific measure is always metric.  There is a difference in distance travelled and displacement.

	~ What is a certain distance in metric units instead of English units?
~What is the difference between distance travelled and displacement?
~Why is it important to use decimals and fractions when collecting scientific data?



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

	Students will know:  how to add and subtract using decimals along with being able to approximately convert from English units to metric units.


	Students will be able to:  measure distance, record data, convert to metric units, add and subtract fractions and decimals.



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.

The students will run a program on the NXT robot causing it to move back and forth across the floor.  The will then be asked to measure the total distance the robot travelled and add up their measurements.  They will also be asked to measure the total displacement of the robot.  Finally, they will be asked to take both of their answers and approximate the conversion from English units to metric units.

	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.

A worksheet will be used for the students to write down their measurements in both English and metric units.


Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.
Robot, measuring tape/ruler, tape, marker, pencils, paper, worksheet
[image: image1.png]B LEGO MINDSTORMS Education NXT

Ele Edt Tools Hep

DEFQ 80D ] User Profle

H
H

“,
Gl :1

EEE @H i\





[image: image2.png]B LEGO MINDSTORMS Education NXT

Ele Edt Tools Hep

ODEB 800 o ] Usar ot

REEOEOE

E






	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.) Teacher programs robot to move back and forth (picture above) and assembles robot
2.) Teacher picks a big enough area to let the robot move and clears any objects that might be in its way.
3.) Teacher will review how to add and subtract using fractions and decimals, converting from English units to metric units, and the difference between total distance travelled and displacement.
4.) Teacher will then give directions on where the students should start the robot and how they should mark where the robot has travelled.  The teacher should ask students why they think starting the robot in the same position every time is important.
5.) Teacher will review how to measure correctly using the tape measure or ruler, and how to record their data on the worksheet.
6.) Once review is complete, teacher will divide students into groups (one for each available robot) and assign them a specific location to conduct their investigation.
7.) Each group will receive a robot, tape measure, tape, marker, and a recording sheet, and they will move to their assigned location.
8.) Students will then be free to run their program and repeat their trials three times in their groups.  Each student is responsible for recording the date neatly onto their sheets during this time.
9.) When all the trials are done students should convert all their measurements from English to metric or vice versa.
10.) Teacher will monitor progress, helping student that have any technical difficulty with the robots or problems with the math content.
11.) When each group is finished the teacher will ask the groups to turn their worksheets in to her.
12.) Teacher will lead in a class discussion (How is this put to use in the real world?  What is the difference between total distance travelled and displacement?  How do the metric measurements compare to the English measurements?  Could you do this using a metric ruler and convert back to English units?)


	Extension Activity

Describe in detail activities students will do to extend their learning should they finish early.

Students can get online and look at different metric conversions such as volume, mass, and other distance measures.


	Academic Support

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

Students who would find these tasks too challenging could be paired with higher-level students or have one-on-one assistance from one of the teachers present. They could also be given pre-labeled recording sheets to narrow the focus of those recording activities. Calculators could be provided for students who have difficulty with addition and subtraction.



Distance and Displacement



Name _________________

Match the appropriate term in column A to an example in Column B
Column A

Column B
Fractions

one slice of pizza is 1/8th of a whole medium pizza

Metric


1.0 meter, 1.0 kilogram, 1.0 liter are examples 

Decimal

That slice of pie is 0.50 of the whole pie!

Measurement

“A meter stick was used to determine how long it was.”

Distance

The space between two places

Displacement

Take one step up, one step back and this will be ZERO!


Conversion 

½ is also 0.5

1. If a student bikes on their bike 2 kilometers north, then 2 kilometers south. What is the distance they traveled? What is the student’s displacement?

2. If a robot is programmed travels at the same speed wherever it goes, if it travels for 10 seconds West and 10 seconds East, where did it end up? 

3. A student walks 2 miles north, then 3 miles South. What are his distance traveled and total displacement? 

4. How does the magnitude of the displacement (almost) always compare to the distance traveled? Is there any instance when the magnitude of the displacement could be equal to the distance? 

5. A robot  runs 100 meters north in 12 seconds, then turns around and runs 100 meters south in 15 seconds. 

a. What is the robots displacement? 

b. What is robots distance traveled? 

c. How many seconds was the robot traveling? 

	Movement
	Distance (in)
	Distance (cm)

	1st
	
	

	2nd
	
	

	3rd
	
	

	4th
	
	

	5th
	
	

	6th
	
	

	7th
	
	


Displacement vs. Distance Travelled

[image: image3.jpg]



It is a common mistake to think that displacement and distance travelled are both the same thing.  In fact they actually are not.  The best example to use for this is to look at a car race.  Let’s take the Daytona 500 for example.  The cars travel around a 2 mile track for 250 laps.  At the end of the race the distance travelled by the cars is 500 miles, however, the total displacement of the cars is actually 0.  Displacement is defined as the difference in position from where the object starts, to where it stops.  Since the racecars both start and stop and the finish line they’re displacement is 0.  Let’s look at some examples:

1. A dragster starts at the start of a drag strip.  By the time is crosses the finish line, deploys its parachute and stops it is 0.5 miles away from the start line.

a. What is the total distance travelled by the dragster?

i. 0 miles

ii. 0.25 miles
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0.5 miles

iv. 1 mile

b. What is the displacement of the dragster?

i. 0 miles

ii. 0.25 miles

iii. 0.5 miles

iv. 1 mile

2. Lance Armstrong decided to go for a bike ride.  He goes to a circular track that is 1000 feet all the way around.  Lance decides to take 5 laps around the track and then stop.

a. What is his total distance travelled?
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0 feet

ii. 500 feet

iii. 1000 feet

iv. 5000 feet

b. What is his total displacement?

i. 0 feet

ii. 500 feet

iii. 1000 feet

iv. 5000 feet

3. Billy decides to walk up his street to get some pizza.  He walks 50 yards then realizes that he passed the pizza shop.  He turns around and walks 20 yards back to the shop.

a. What is Billy’s total distance travelled?

i. 0 yards

ii. 25 yards

iii. 50 yards

iv. 75 yards

b. What is Billy’s total displacement?

i. 0 yards

ii. 25 yards

iii. 50 yards

iv. 75 yards

