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	Lesson Name: Geometric Patterns in Art & Design
	Lesson Length: 2-1/2 hours (over 2-3 days)

	Overview: Students will study translations, rotations, and reflections with quilt patterns and tessellations.

	DESIRED RESULTS

	TEKS and SEs 
(3.9)  Geometry and spatial reasoning. The student recognizes congruence and symmetry. The student is expected to: 
(B)  create shapes with lines of symmetry using concrete models and technology; and 
(C)  identify lines of symmetry in shapes. 

(4.9) Geometry and spatial reasoning. The student connects transformations to congruence and symmetry. The student is expected to:
(A) demonstrate translations, reflections, and rotations using concrete models; 
(C) use reflections to verify that a shape has symmetry.

	Critical Vocabulary

Quilt Block

Tessellation

Transformation

Translation

Slide

Rotation

Turn 

Rotational symmetry

Reflection

Flip

Mirror symmetry



	Enduring Understandings (Big Ideas) 

Students can identify rotations, reflections, and translations in tessellations and quilt blocks.  Students can design tessellations and quilt blocks with transformations.
	Essential Questions

What rotations, reflections, or translations do you see?

How many lines of symmetry does this have?

How do you know that your design has mirror symmetry/rotational symmetry/translations?



	Learning Goals and Objectives

· Students will identify translations, rotations, and reflections with 90% accuracy.

· Students will create quilt blocks and tessellations that contain transformations with 80% accuracy.


	Materials Needed
Die-cut alphabet letters, colored pencils or crayons, chart paper, markers, construction paper, scissors, math journals, graph paper, rulers, poster with rotations, reflections, and translations, picture books with quilt blocks and tessellations, pattern blocks, tape

	ASSESSMENT PLAN

	Performance Tasks

Students will create quilt blocks with rotational and mirror symmetry.

Students will create tessellations with transformations.  

	Other Evidence

Students will explain strategies they use for determining if a quilt block or tessellation has rotations, reflections, or translations.  

Students will explain the difference between rotational and mirror symmetry. 

Students will write journal entries to explain what they learned and enjoyed about the lesson, including vocabulary words and their definitions.



	LEARNING PLAN

	Engage:  Read The Patchwork Path:  A Quilt Map to Freedom by Bettye Stroud (or a similar picture book with quilt blocks).  Have students share shapes, translations, rotations and reflections that they observe in quilt blocks from the story.  
Display a poster of translations, rotations, and reflections.  Review transformations with die-cut letters of the alphabet, having students reflect, rotate, and translate them in their math journals, labeling each transformation.  Have students share what they know about transformations with a peer.  

Explore: To explore transformations in quilt blocks, have students measure and cut 3x3 inch squares from two colors of construction paper.  First, make a 9 Patch quilt block with two colors, in which students alternate colored squares in a 3 by 3 array.  Have students turn to a partner and share the transformations that they see.

Next, show students how to fold a square in half diagonally and then cut along the fold line to make two triangles.  Also show students how to fold each triangle in half and cut along the fold line to make two smaller triangles (four smaller triangles make one square).  Have students make quilt block designs with squares and triangles, trying different arrangements of quilt pieces.  Students can refer to quilting picture books for quilt block ideas.  Have students share their designs and the transformations they see with partners.  

Explain:  As students make quilt block designs, have them draw 9 x 9 squares in their math journals and then color in the designs they make.  For each design, have students list the shapes, translations, rotations, and reflections that they see.  The teacher will ask: What rotations, reflections, or translations do you see?  How many lines of symmetry does this have?  How do you know that your design has mirror symmetry/rotational symmetry/translations?”  

In addition, students will discuss vocabulary words, making a class vocabulary poster together with words, student definitions, illustrations, and examples. 
Elaborate: Students will create tessellation designs.  First, each student will need a 3x3 square from the quilt activity (or they can cut a square from cardstock or index card).  Next, students will cut portions from one side of their squares and tape them to the other sides.  After that, students will trace their paper cutouts on paper, repeating the design across the page, wherever there is room.  Students may color their designs. The teacher will ask: How did you create translations in your tessellation?  How do you know your design has translations?
Evaluate:  The teacher will ask: What is the difference between rotational symmetry and mirror symmetry? What have you learned about translations, rotations, and reflections?  Students will respond correctly with 80% accuracy.  Each student will write a journal reflection about what they learned, enjoyed, etc.  Students will include vocabulary words and definitions in their journal entries, highlighting the vocabulary words.  Each student will include at least 2 vocabulary words with definitions.

	 Time
30 minutes
30 minutes

30 minutes

30 minutes

30 minutes

	Extension:  To extend the lesson, students can create tessellations with pattern blocks or using regular polygons with the Tessellation Creator on the Illuminations website at: http://illuminations.nctm.org/ActivityDetail.aspx?ID=202

Modifications: Students can work with buddies.  The teacher can re-teach how to determine if an object translates, rotates, or reflects.



