Lego Robotics/GPS/GIS

Lesson Plan Template

	Unit/Lesson Title:  Lines and angles everywhere    Grade Level(s): Fourth Grade

Subject/Topic Area(s):  Lines, rays, line segments, points, and angles    Designed By: Shannon Thacher 

Key Words: Lines, Rays, Point, Line Segments, and angles
School District:  Harrisonburg City School District        School: Keister Elementary

	Brief Summary of Unit/Lesson (including curricular context and unit goals):

     The students have been pre-tested on Sol 4.15 and a group of them do not need to be working large group because they have mastered the content. During math for two days this group of 8 students will be working in teams to create a maze. Throughout the maze that the robot will need to travel through there will be lines, line segments, rays, and angles. 



Stage 1: Identify Results

	Concepts: Motivating the students to apply their previous knowledge of line segments, rays, points, lines, and angles to create a maze for their robot to travel through that encompasses all of the key vocabulary from Sol 4.15.


	Established Goals (National and State Standards):

Virginia Standards of Learning:
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:

· A line is never ending, but a line segment has points at the end and does not continue on.
· A ray has a beginning point and continues on forever
· An obtuse angle is greater than 90 degrees, a right angle is 90 degrees, and an acute angle is less than 90 degrees.

	· Where are lines, line segments, rays, and angles in our everyday life?
· How are lines and line segments similar and different?
· How prevalent are rays and angles in our everyday life?




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

	Students will know: How to incorporate lines, line segments, angles, and rays into one maze and successful get their Robot through the maze. They will need to be aware of the angle degrees, length of the lines and line segments, and figure out how to incorporate rays.


	Students will be able to: Successfully get their Robot through the maze without going outside the lines or angles. Further, they will be able to identify the key vocabulary from the Sol by labeling with words or pictures.



Stage 2: Assessment Evidence

	Performance Task(s): 

Students will be working in two groups of four to come up with their mazes for their Robot. They will be using rulers, tape, paper for labeling, and laptops to design a maze complete with at least two rays, lines, line segments, points, and angles. The angles will include on right angle, one obtuse angle, and one acute angle. The students will work as a group to come up with a storyline as to why the robot need to go through the maze and figure out ways to use the vocabulary in the story.


	Other Evidence:

Along with labeling and writing their plans down the students will have a “maze-off” with the other group to determine whose Robot can get through the maze without going outside the lines.  They will have the choice of writing a reflection paper about the process and how they got their Robot through or give a presentation.



Stage 3: Learning Plan

	Materials:

LEGO Robot, MINDSTORMS software, Lego MINDSTORMS kit, MINDSTORMS instructional book, masking tape, pencils, sharpie markers, construction paper, and any objects they want to place in their maze.


	Procedures:

       I will start by modeling for my students my expectations for the day’s activity and how to program the robot. I will pass out the directions with the instructions and ask the students to follow along while I explain the activity.  I will divide the students into two groups of four, which will have been premeditated, and then inform them to come to the front table to get the materials for their group. The students will be working in the cafeteria or the gym to complete the activity, which will be divided into two sections. I will have the rest of my class working with the assistant teacher in the classroom on another activity. The students will get a laptop from the room before we go to the gym and will be asked to remember which number they signed out (just in case I will be writing it down on paper).
       Once we arrive at the gym or cafeteria the students will be instructed to think about a reason for the Robot’s adventure through the maze. We will have a group discussion about possibly events and story ideas for the Robot traveling though the maze and then they will have time as a team to come up with their final story. Once they have devised their story they need to think about how they will incorporate the key vocabulary into the maze. After creating a rough draft of their maze and ideas they can begin programming the robot. 
       I will recommend to the students, from past experience, that it is best to go a little bit at a time and make sure that the Robot is staying within the lines that they have created. They can choose to assign roles as a group as to who will be the two programmers, who will be placing the tape, and who will be making sure that the vocabulary terms are all being used. They will be instructed to take turns programming the Robot so that everyone will have experience programming. 
       I do not expect the students to complete this activity in one day. I think they will still need to work on programming it into another day. Once they have finished programming the Robot and have checked to make sure it can escape the maze they will begin either writing or practicing for the presentation of their maze. Further, they will want to make sure that their maze is labeled with the appropriate vocabulary.


	Extension Activity

For further investigation of the SOL I will have the students go on a geo walk around the school to see if they can identify any symmetrical figures or designs. When they find a symmetrical figure or object I will have them design a blueprint and program the robot to create the figure.


	Academic Support:

The students will be divided into groups of three or four and be heterogeneously grouped. Due to the fact that we are going to be using the robot I will want to have a teacher, assistant teacher, or parent with background information on the robot at each group. I will be sure to model for my students the programming for the robot and show them examples of my own symmetrical figure that I created with the robot. Further, for my students who are ELL I will provide an outline with pictures and with written directions. I do not expect my students who are on grade level or below to get to the extension activity, but will make sure to walk these groups through the project and guide them more. I will allow the group’s time to familiarize themselves with the robot and practice programming it. Also, I will provide books on symmetry and dye cut symmetrical objects so that the students have examples they can see and touch to assist them.  



