Lego Robotics/GPS/GIS

Lesson Plan Template

	Unit/Lesson Title:  Mirror Images                     Grade Level(s): Fourth Grade

Subject/Topic Area(s):  Symmetry/Geometry                  Designed By: Shannon Thacher 

Key Words: Symmetry, Line of Symmetry, Reflection
School District:  Harrisonburg City School District        School: Keister Elementary

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

     The students have been studying symmetry and have all found the concept very challenging. I know how much they love working with the robot and will have them program the robot to create a symmetrical figure.  We have been started our unit on geometry and knowing symmetry will help them to further their understanding of reflection.



Stage 1: Identify Results

	Concepts: Being able to apply their knowledge of symmetrical figures and the meaning of the line of symmetry to create a symmetrical figure with the robot.


	Established Goals (National and State Standards):

Virginia Standards of Learning:
4.17
The student will

b)
identify congruent and noncongruent shapes; and

c)
investigate congruence of plane figures after geometric transformations such as reflection (flip), translation (slide) and rotation (turn), using mirrors, paper folding, and tracing.




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

	Students will understand that:

· A symmetrical image/figure is on that is equal on both sides and can be folded perfectly on top of one another
· A line of symmetry divides the symmetrical figure perfectly so that each side is equal.


	· What do symmetrical figures look like?
· Is it possible to have more than one line of symmetry?




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

	Students will know: How to create and identify a symmetrical figure and identify symmetry in the world. Further, they will know that there are objects and figures with more than one line of symmetry.


	Students will be able to: Create a symmetrical figure using the robot and identify the line(s) of symmetry.



Stage 2: Assessment Evidence

	Performance Task(s): 

Students will be working in groups of three or four to program their robot to design a symmetrical figure.  They can use dye cuts that were previously created as examples and ideas. Further, they can look through symmetrical books for ideas. They will be recording their ideas and plans in their science notebooks.  They will use graph paper as a blueprint and will have to program their robot to create a symmetrical figure of their choice. They will present to the class and take pictures of the process. 


	Other Evidence:

Along with presenting to the class and handing in their notebooks with their plans written they will be reflecting in their science journals on what some of the challenges were and what they learned. Further, they can type up a programming manual for another student to use that explains how they created the symmetrical figure and other ideas of symmetry.



Stage 3: Learning Plan

	Materials:

LEGO Robot, MINDSTORMS software, Lego MINDSTORMS kit, MINDSTORMS instructional book, dye cut examples of symmetrical figures, books on symmetrical figures, construction paper, pencils, ruler, and graph paper.


	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 pictures on them and ask the students to follow along while I explain the activity.  I will divide the students into groups of three or four, which will have been premeditated, and then inform them to come to the front table to get the materials for their group. The room will be split up into five different sections that the groups will be working in. Each group will get a laptop, pencil, construction paper, graph paper, symmetrical book, and symmetrical figure.

      Once the students have been divided into groups we, as the teachers and assistants, will be working with each group to first identify what a symmetrical figure is and which one we want to create. The students will work together to come up with a symmetrical figure on their graphing paper. They will have to measure the distance in between the dots to make sure it is accurate for the Robot programming. After they have created their symmetrical figure they will test to see how many different lines of symmetry exist in their figure. They will be recording their steps and responses in their science journal along the way.
       Once they have found the lines of symmetry and designed their symmetrical figure they can begin programming their Robot. They will need to stop every so often to make sure that they are on the right track because creating a symmetrical figure with the Robot can be very challenging. They will be instructed to take turns programming the Robot, but one person can be considered the Robot leader who directs the group with programming and helping. 
       After they have programmed their Robot and tested to make sure that it traces a symmetrical figure on their graphing paper they will be asked to present their symmetrical figure to the class and explain their process of programming their robot. Further, they will be asked to show how many lines of symmetry their design creates. If a group finishes much earlier than another group they can begin working on a summary of their project and even try to create another symmetrical figure.


	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.  



