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	Unit Name: Where has Polygon in our Neighborhood?
	Unit Length: Three weeks               Lesson Plan: 1 class period

	Overview:  Students will use reflection to determine whether a shape has symmetry.  Identify the number of lines of symmetry a figure has and draw them on the figure.  Construct a figure with a given numbers of lines of symmetry. 

	DESIRED RESULTS

	TEKS and SEs

TEKS: 

· 3. (9)  Geometry and spatial reasoning. The student recognizes congruence and symmetry. 

SEs The student is expected to: 
· create two-dimensional figures with lines of symmetry using concrete models and technology; and

· Identify lines of symmetry in two-   dimensional geometric figures.


	Critical Vocabulary

A shape is symmetrical if it can be folded in half and the halves lie on top of each other and match exactly.
A line of symmetry is a straight line lying exactly where a shape can be folded into 2 congruent halves that lay one on top of the other and match exactly.


	Enduring Understandings (Big Ideas) 

1. Students explore and find basic geometric elements and terms with two-dimensional shapes. 
2. They find and use symmetry.
3. They move two-dimensional figures in a plane and explore shapes that may or may not have lines of symmetry.
4. Some shapes have more than one line of symmetry.

	Essential Questions

1. What is symmetry? 

2. What is a line of symmetry? 

3. Why are symmetrical patterns useful?

4. How does symmetry help us understand patterns?

5. What is man-made symmetry?
6. What is natural symmetry?

7. Why is it that some two dimensional shapes have one or more lines of symmetry and others have none?
8. How can we use symmetry to show other relationships between shapes? 



	Learning Goals and Objectives
1. Students will be able to identify polygons that have one or more lines of symmetry and name how many lines of symmetry there are in each shape with 80% accuracy.
	Materials Needed
· Pattern blocks
· Resource sheets 1-5

· A mirror
· “Symmetry with Polygons” Activity Sheet
· An envelope with two pictures inside: one    with line symmetry and the other without (use logos, pictures of stop signs, red lights, magazine clippings) 
· Set of shapes (rectangle, parallelogram, octagon, triangle, regular hexagon, hexagon, pentagon, rhombus, trapezoid, and right triangle) 


	ASSESSMENT PLAN

	Performance Tasks
· Students will work in pairs to complete resource sheets and verify findings by justifying answers.

	Other Evidence

· Rubric: Scoring Tool:  This response demonstrates the ability to create symmetrical form, and identify shapes.

· Students will collaborate and arrive at a verifiable consensus to what the responses should be.
.


	LEARNING PLAN

	Engage: Display “The Raggles and the Fraggles” transparency on the overhead.

STEP 1.

What is something that all Raggles have in common? 

They look even 
They are the same on both sides 
They look more normal 
What is something that all Fraggles have in common? 

They look lop-sided 
They are crooked 
They are not the same on both sides 
There is a mathematical name for shapes that look like Raggles. What is it? 

Students will examine the examples of Raggles and Fraggles and brainstorm possible criteria for each type of figure. 

STEP 2. 

Group the students in pairs and give each pair an envelope which contains two pictures: one that has line symmetry and another that does not. 

Symmetrical 
Can you think of anything in real life that is symmetrical? 

My face 
My desk 
The chalkboard 
How do you know that your picture is symmetrical? 

If I fold it in half, both sides are the same, just opposite 
Can a figure have more than one line of symmetry? 

yes 
Does anyone have a picture that has more than one line of symmetry? How did you know it has more than one line of symmetry? 

You can fold it in half horizontally or vertically (or diagonally) and it is the same on both sides 
Each pair of students will decide which picture has symmetry and which does not. Pairs of students will present their pictures and explanations to the class. 

Explore:  Divide the class into groups of four and pass out a “Lines of Symmetry” handout to each student.

 STEP 1:  
The teacher will demonstrate how to use the mirror to find a line of symmetry. Put a diagram of a rectangle and a parallelogram on the overhead. Show students what happens when you use the mirror on each shape. 

Where do you think an axis of symmetry might be in a rectangle? 

In the middle horizontally 
In the middle vertically 
What is reflected in the mirror when you find an axis of symmetry? 

The same shape 
How many lines of symmetry does the rectangle have? 

two 
Where do you think an axis of symmetry might be in a parallelogram? 

On the diagonal 
What is reflected in the mirror when you place it on the diagonal of a parallelogram? 

A different shape 
What can we conclude about a parallelogram? 

It doesn’t have a line of symmetry 
STEP 2: 
The teacher will monitor students’ progress as they work in groups. 

Students will use a mirror to find all the lines of symmetry on 10 different polygons. Students will name each polygon and draw in the lines of symmetry on each figure. 

http://www.linkslearning.org/Kids/1_Math/2_Illustrated_Lessons/4_Line_Symmetry/index.html

Explain: Facilitate a class discussion surrounding the results of students’ exploration

STEP 1: 

Does this polygon have symmetry? 

How many lines of symmetry does it have? 

Do you notice a pattern in the number of lines of symmetry a polygon has? 

No, sometimes two of the same shape has different lines of symmetry. For example, #1 and #2 are both triangles, but one has symmetry and one doesn’t. 
Which polygons have the same number of lines of symmetry as the number of sides? 

triangle, square, hexagon 
What is true about these polygons? 

Their sides are the same length 
Selected students will present their lines of symmetry to the class. 

Elaborate:  Give each pair of students a set of pattern blocks.

STEP 1:

Students will use pattern blocks to complete the following tasks: 

Create a shape with exactly 1 line of symmetry 

Create a shape with no lines of symmetry 

Create a shape with 2 lines of symmetry 

Create a shape with more than 2 lines of symmetry 

Create a symmetrical shape. Can you move one of the blocks and keep your shape symmetrical? 

Evaluate: Students will create 3 questions that match each lesson objective.  Students will then answer the questions prepared by all students omitting any duplication.   


	 Time
90 minutes for total lesson


	Extension:  Students can create geometric shapes and draw lines of symmetry on each shape.
Modifications:  Modifications are embedded in the activities as groups work together and teacher works with small groups as help is needed.
Modified lesson


