SPIRIT Lesson:

Robotic Symmetry
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Content (what is taught):
· Identify the meaning of symmetry

· Where symmetry is found

· Different types of symmetry

Context (how it is taught):
· Questioning/brainstorming activities

· Research into symmetry via the Internet

· Creation of drawings with different types of symmetry

Activity Description:
In this lesson, students will learn about symmetrical drawing.  The instructor and students will define, discuss sources of, view a variety of symmetrical images, evaluate symmetrical and non-symmetrical designs using research, and complete  a step-by-step symmetrical drawing of their own (with the help of the instructor).
Standards: 

Math: MB1, MC3




Science: SC1
Technology: TA2, TB2



Creative Visual Arts: CS1, CS2, CS6
Materials List:
· Pencils

· 11 x 17 or 18 x 18 Drawing Paper

· Erasers

· Light Source (Windows, Light Table)

· Crayola Markers

· Crayons

· Watercolor Paints

· Cups

· Paper Towels

· Sharpie Black Fine-Point Markers
Asking Questions: (Robotic Symmetry)
Summary: Students will discuss various vocabulary terms related to symmetry and where they might find symmetry in the world.  
Outline:

· Discussion of symmetry

· Brainstorming about different sources of symmetry

Activity:  Students will be engaged in a class discussion about symmetry.  The purpose of the discussion is not necessarily to provide answers but to rather help students gauge what they know about symmetry and what they might want to learn.  The questions below should help guide the discussion.  It might be easier to ask students for examples of symmetry before trying to define it because people tend to have a natural understanding of what symmetry is.
	Question
	Answer

	What is symmetry?
	Symmetry is a mirror image created by folding, translating, or rotating an image or part of an image.

	What is balance?
	The tendency of an image to be equally distributed across a particular line called an axis.

	What is asymmetry?
	The absence of symmetry.

	Where do you find symmetry?
	Symmetry can be found in numerous examples in the world including nature, math, art, architecture, mathematics, and design.

	What do you notice about shapes that have symmetry?
	The image has been reproduced in some fashion either by folding, translation, or rotation.

	Why is symmetry appealing to the human eye?
	Answers vary but could include ideas like: 1) humans look for balance and order and symmetry provides these concepts, 2) it pattern much of what we see in the world, 3) humans are symmetrical, 4) etc.




Exploring Concepts: (Robotic Symmetry)

Summary: Students will research symmetry using “Google” and identify objects with symmetry and without symmetry in the classroom.

Outline:

· Research about symmetry

· Locate objects in the classroom with symmetry and without symmetry
Activity:  Students will research symmetry.  This can be easily done by going to “Google” and typing in symmetry and then clicking on images.  As the images are browsed, the titles mention different types of symmetry.  These different types should be written down, compiled and defined.  The different types of symmetry found by students should be shared with the class along with and image to demonstrate that particular type of symmetry.  To conclude, students will locate two objects in the classroom: one that has symmetry and one that does not and explain how these objects are different.  Students should think about why do some objects have symmetry and some objects do not? 


Instructing Concepts: (Robotic Symmetry)

Symmetry

Symmetry is the mirroring of an image and can be found in nature (biology), math, art, architecture, fashion, mathematical equations, and design.  It is an organizational concept where information in the image/object is reflected across a center, axis or axes to produce order and balance in the object.  The line that an image is reflected across is called the line of symmetry.
Types of Symmetry

Biaxial Symmetry:  Biaxial symmetry is created by using a vertical and horizontal axes of symmetry.  The object is mirrored across one access and then mirrored again across the other access.  The two mirrorings of the object ensure balance right to left as well as top to bottom.  The image is started in one quadrant is reproduced in the other three quadrants meaning that only ¼ of the image is unique. 
Diagonal Symmetry: Diagonal symmetry is created when you exchange in the coordinates in each ordered pair in the image.  It is a reflection across the line y = x.  
Glide Reflection Symmetry: Symmetry that is created by translating an image a predetermined distance and then reflecting it over a line.  This type of symmetry exists only in infinite patterns.
Pattern Symmetry: Pattern symmetry results from the repetition of a pattern.  An example from nature is a coral snake.
Rotation Symmetry:  The rotation of an image around a point (called the center) by an angle less than 
[image: image1.wmf] while the image remains unchanged.  Examples include: wagon wheels, snow flakes, and pinwheels.

Origin or Point Symmetry: Rotational symmetry using an angle of 
[image: image2.wmf].

x-axis symmetry: A graph that is reflected about the x-axis.  The ordered pairs on the graph will change from 
[image: image3.wmf] to 
[image: image4.wmf].

y-axis symmetry: A graph the is reflected about the y-axis. The ordered pairs on the graph will change from 
[image: image5.wmf] to 
[image: image6.wmf].

Reflection Symmetry: Half the image is a pure reflection of the other half. 
Radial Symmetry:  Symmetry using any number of axes to make the image appear to radiate or rotate around a fixed point.  Examples include a star or starfish.  Radial symmetry can be classified as cyclic or dihedral.
Translation Symmetry: Symmetry that occurs when an image can be divided by straight lines into a sequence of identical figures.  This type of symmetry can be created by repeatedly moving an image a fixed distance in a constant direction.

Examples of symmetry.

Nature: Star fish and numerous flowers (Radial symmetry), Coral Snake and honey comb (translation symmetry), animals (bilateral symmetry), and crystals (numerous kinds of symmetry) 

Mathematics: Geometric figures (numerous types of symmetry), cubic functions centered at the origin (rotational symmetry), quadratic functions with vertex on the y-axis (bilateral symmetry).

Art: Paintings by numerous artists, tessellations, Persian rugs, and other examples.

This is not an exhaustive list, rather provides a brief example of where symmetry is present in the world.

Organizing Learning: (Robotic Symmetry)

Summary:  Students will create drawings of a robot that display different types of symmetry.
Outline:

· Draw at least two different drawings with different types of symmetry

Activity: In this activity, students will be given the task of drawing two different drawings depicting a robot.  Each drawing must have a different type of symmetry in the image.  The drawings should include color using some medium such as Crayola markers, crayons, watercolor paint or any combination of these.  When the drawings are complete, each student should put a label on the drawing indicating the type of symmetry present and an explanation of that particular type of symmetry.  

Understanding Learning: (Robotic Symmetry)

Summary:  Students will discuss and then create symmetrical drawings given prompts from the teacher.

Outline:

· Formative Assessment of Symmetry
· Summative Assessment of Symmetry

Activity: Students will complete written and performance assessments related to symmetry.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Were the students able to understand and complete a symmetrical drawing?

2) Can students explain the importance of symmetry?
Summative Assessment: Students can complete one of the following writing prompts.

1) Explain three different types of symmetry and provide an example of each.

2) Most depictions of robots in society have some type of symmetry.  Why do you think that this is the case?

3) Provide at least 7 different examples of symmetry in the world.  For two of your examples draw a sketch and detail what type of symmetry is present.

Students can complete the following performance assessment:

Provide students with half completed drawings and a particular type of symmetry.  The assignment will be to create the rest of the drawing by applying the type of symmetry stated.
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