Mr. Stone

Rm. 301

6th grade Mathematics

Understanding Geometry through Origami.
This lesson will be presented to meet New Jersey Core Curriculum Content Standards; Standard 4.2 Geometry and Measurement. 

Objective: to fold a star-building unit, compare areas of polygons, identify different kinds of triangles and the measures of their angles, and to explore rotational symmetry. A star-building unit (SBU) is used to build many different kinds of polyhedrons. A triangular hexahedron requires 3 star-building units. A cube requires 6 SBU, a stellated octahedron requires 12 SBU and a stellated icosahedrons requires 30 SBU’s
Teacher Materials: AVerVision CP300 document camera, interactive board, 18 pieces of 6 inch by 6 inch origami paper, copy of worksheet for each student (18), and a completed star- building unit. 
Student Materials: A journal to write and answer questions from the handout. 

Student’s desks have been arranged in rows of three; this way students can work together or ask one another a question during the construction of the SBU. 
Procedure: As students have their seats I will explain to them that we are creating some origami today and that it will help them to better understand geometry. Students will be instructed to open up their origami journal. At the top of the page they will write Star-Building Unit. I will explain to them as we work on the origami they will need to write the question and answer down. As students are writing this I will pass out the worksheet. 
The worksheet looks like this: 

	

	Star-Building Unit

	

	1. Start with the side labeled “white side” of the paper facing up. Fold the paper into two congruent rectangles and unfold. 

	a. What can you say about the area of each rectangle compared to the area of the square?

	

	2. Fold each small rectangle in half lengthwise and unfold.

	a. What is the area of each of the smallest rectangles compared to the area of the square?

	b. Describe the relationship among the three folded lines on your paper.

	

	3. Fold the lower corner up. 

	a. What kind of triangle have you folded?

	b. What are the measures of its angles?

	

	4. Rotate the paper 180 degrees and repeat step 3.

	a. What is the name of the six-sided polygon you have made? Is it a regular polygon? Why or why not? 

	b. Put your finger on the center point of the paper and rotate the figure 180 degrees. Explain why you can say that this figure has 180 degrees rotational symmetry. 

	

	5. Fold to bisect the 45 degree angle as shown. This fold is known as the “paper airplane” fold. Be sure to keep the vertex point as sharp as possible. 

	

	6. Rotate the paper 180 degrees and repeat step 5. 

	a. What kind of triangle is this final folded triangle?

	b. What are the measures of its angles? 

	

	7. Refold along the existing parallel line segments AB and CD. 

	

	8. Starting from the lower right-hand corner, fold a large isosceles triangle so that point F lies on point G and point H is a vertex. 

	a. Look for the two congruent triangles in the diagram above. What kind of triangles are these? 

	b. What kind of polygons are the two congruent patterned figures?

	

	9. Rotate the paper 180 degrees and repeat step 8. 

	

	10. Tuck each flap into a pocket, making sure the corners lie flat when inserted. 

	

	11. The SBU is now complete. Your figure should now look like the one below. 
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	12.  The size of the white space on your unit, as shown in the picture below, reveals how accurate your folds have been. A small white space won’t make much difference, but a gaping hole might. 

	

	13. Here’s how to fold the unit for easy storage. Turn the figure over. 

	a. Name the quadrilateral formed. 

	b. What are the measures of the angles of this quadrilateral?

	

	14. Fold the top right acute angle so that its vertex lies on top of the top left obtuse angle. 

	a. What kind of triangle is formed by your fold?

	b. What can you say about the area of the triangle compared to the area of the quadrilateral?

	

	15. Rotate the figure 180 degrees and repeat step 13. 

	

	16. Leave the unit in its square shape, and put it in a bind labeled 6th grade Origami. 

	a. How does the area of the final square compare to the area of the quadrilateral in step 12?

	

	Remember to answer each of the following questions in your origami journal and save your completed SBUs in the bind.  
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If you were to follow these directions without visuals it would be extremely difficult for students to understand. After students have their worksheets and origami paper I will then put my piece of origami paper under the document camera and it would look like the one to the right: 
 I will lay my paper flat with the white side up showing. Since our paper doesn’t have a white side I have labeled each students paper. 
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Next I will ask students to follow along as I make the first fold which looks like the photo to the right. I will explain to them that they need to take approximately the bottom half of the page and bring it up to meet the top but do not make a crease until the bottom and top meet up. As soon as these two lines meet they then can make a crease. I would then ask students: What can you say about the area of each small rectangle compared to the area of the square? On the document camera I will open up the piece of paper and have a ruler and show them that the top half is 3 inches and the bottom half is three inches. 
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After students have completed this I would move to step 2. I will show then on the interactive board using the document camera how to take each small rectangle and fold each in half. After they have made these folds their paper unfolded would look like the one to the right. Next I would ask them the two questions in step 2. 
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After we have discussed step 2 and answered the questions in the origami journal we will move to step three. I will demonstrate how to make a 90 degree triangle at the bottom left hand corner of the page. I will then ask the two questions that go with step 3 and make sure they add this to their origami journal. Next I will rotate the paper 180 degrees on the document camera and repeat step 3. After this we will go over the two questions that go along with step 4 and students will document this in their origami journal.  
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Next students will make the “paper airplane” fold. I will demonstrate on the document camera how to start at the left hand bottom corner of their 90 degree angle and fold up to make a paper airplane fold. As they make this fold I will emphasize the importance of making sure they keep the vertex point as sharp as possible. After they have made this fold they will rotate their paper 180 degrees and repeat step 5. After they completed this task I will ask them to answer the two questions in step 6.
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Next students will watch on the interactive board how I fold along the existing parallel line segments. They will fold the bottom of the page up just past the word “side” and make a crease. Next they will fold the top down to meet the crease just below the word “white”. 
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After this is completed I will show them where I have written G, H, and F. These letters represents points on the paper. I then will ask them to take the lower right-hand corner and fold a large isosceles triangle so that point F lies on point G and point H is a vertex. They then will rotate the paper 180 degrees and repeat step 8. 
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The last step of the SBU is to tuck each flap into a pocket, making sure the corners lie flat when inserted. I will demonstrate this on the document camera. Once they have folded the flap into a pocket they will repeat this step after they rotated the paper 180 degrees. 
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When thes SBU is completed  it should look like the photo to the right. I will show them using the document camera that there is a small gap in the middle of the SBU. As long as this gap is small it will not cause a problem when building a cube, triangular hedahedron, stellated octahedron, or stellated icosehedron. These objects would be completed in a future lesson using the star-building unit. At the end of the lesson I will ask students to close their origami journals. I then will ask students what did we learn today? 
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