Lego Robotics

Lesson Plan Template

	Unit/Lesson Title: Walking the Line             Grade Level(s): 4

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

Key Words: angle, line, line segment, ray, diagonal, point
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, know the shortest distance between two points, know the difference between a line, line segment, and a ray, be familiar with the three types of angles: acute, obtuse, and right, and be familiar with line relationships: intersecting, parallel, and perpendicular.



Stage 1: Identify Results

	Concepts: angles, lines, line segments, rays, shortest distance, points


	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 4.15
The student will
a) Identify and draw representations of points, lines, line segments, rays, and angles, using a straightedge or ruler and
b) Describe the path of shortest distance between two points on a flat surface.

	


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

	Students will understand that: There are three different types of classifications of angles (acute, obtuse, right).  They will also understand how to find the shortest distance between two points.

	~ What are angles and how do we use them?

~ What are the different types of angles?

~ What is the shortest distance between two points?


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

	Students will know:  
~what angles are and how to define them (acute, obtuse, and right).  
~the shortest distance between two points.

	Students will be able to:  
~describe the different types of angles (acute, obtuse, right).

~draw the shortest distance between two points.



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 student will be asked to run different programs with the robots that make different angles.  One program for each type of angle (acute, obtuse, right).  They will then be asked to identify what type of angle the robot took.  Finally they will measure the total distance travelled by the robot.  Then they will be asked to measure the distance from the point where the robot started to the point where the robot stopped, in a straight line so they can see that a straight line is the shortest distance between two points.

	Other Evidence:

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

The students will use a worksheet to state which type of angle the robot took in each trial, and to record their measured distances.



Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.
Robot, measuring tape/ruler, tape, pencils, marker, paper, worksheet
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	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.) The teacher should clear out an area where the robot can run without running into any objects such as desks, chairs, or other things in the classroom and an area that is also big enough for the kids to comfortably work.
2.) Make sure you already have the basic robot built.  (If not see instructions.)

3.) Plug the USB cable into the robot and the computer.

4.) Turn the NXT on.

5.) Open up “Program 1” in the Mindstorms software.

6.) Load “Program 1” onto the NXT.

7.) Repeat Steps 5&6 for Programs 2-5

8.) Unplug the NXT from the USB cable.

9.) Set the NXT on the floor in the cleared out space.

10.) Be sure to mark your starting position with a piece of tape marked “S” so you know where to start each time.

11.) Select Program 1 on the NXT.

12.) Run Program 1 on the NXT.

13.) Mark where the robot turns and where the robot stops with a piece of tape numbered with 1. (For Program 2 use pieces of tape marked with a 2 and so on.)

14.) At the end of the run measure the distance from the starting point to where the robot turned.

15.) Then measure the point from where the robot turned to where it stopped.

16.) Finally measure the distance from the starting point to the ending point.

17.) Be sure to write every measurement down on the worksheet that is provided.

18.) Repeat Steps 11-17 for all five programs.

19.) Answer the questions at the end of the worksheet.

20.) Turn off NXT.

21.) Clean up area and put everything back as it was.

	Extension Activity

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

Students can try to find examples of acute, obtuse, and right angles in the class room and make notes of them.


	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 have worksheets that would not require them to measure and only to determine the type of angle that the robot makes when traveling.



