Planning Guide: Transformations

Learning Activities

Sample Activities for Teaching the Creation of Symmetrical 2-D Shapes

1. Paper Folding 

Build on the students' knowledge in identifying symmetrical 2‑D shapes by tracing the shapes, cutting them out and folding them to show that the halves are congruent. Ask the students to fold a piece of paper and create a design along the fold line. Review that the unfolded shape is symmetrical because the two halves are congruent. Have the students share their symmetrical 2-D shapes. Using paint makes the designs eye appealing for a bulletin board display.  

2. Create a Copy to Show Symmetrical Designs Using Manipulatives

a.
Have the students work in pairs. Provide them with pattern blocks and isometric dot paper. Instruct one student in each pair to create a design using two pattern blocks. The other student in the pair is then to copy the design (reflect the design) to make a composite symmetrical 2-D design. The students may create the symmetrical design using a vertical, horizontal or oblique axis of symmetry. (Note: The vertical line of symmetry is easiest for students to use in creating symmetrical designs.)

Examples:   Original Design             
Composite Symmetric Shape



                      


                                                                                 

b.
Have the students copy the symmetric 2-D designs made with pattern blocks onto isometric dot paper and explain how they know the designs are symmetrical. The students may wish to cut out the designs and fold them along the axis of symmetry to determine if the designs are symmetrical. Alternately, the students may wish to trace the design using tracing paper, then fold the design along the axis of symmetry to determine if the two halves fit perfectly on each other.

Adaptations:

a. Have the students use geoboards instead of pattern blocks to create the copies. Have them transfer the symmetrical designs onto square dot paper and justify that they are symmetrical.

b. Have the students use Miras to create the copies. A Mira is made out of red plexiglass and can be used to view the reflection of a 2-D shape through the glass rather than on it, as with a mirror (Cathcart 1994, p. 114). Instruct the students to reach behind the Mira and draw the image that they see in the Mira. 
Adapted from W. George Cathcart, Yvonne M. Pothier and James H. Vance, Learning Mathematics in Elementary and Middle Schools (2nd ed.) (Scarborough, ON: Prentice-Hall Canada, 1997), p. 186. Adapted with permission from Pearson Education Canada.

3. Create a Copy to Show Symmetrical Designs without Using Manipulatives

a.
Provide the students with square and/or isometric dot paper with half of one symmetrical design drawn on it along with the axis of symmetry. Centimetre grid paper can also be used. Use a transparency of the dot paper with the half design to model the process.

b.
Start with a vertical axis of symmetry since it is the easiest axis for the students to reflect the design. Have the students focus on the position of the vertices, reminding them that congruent shapes have corresponding vertices. Review corresponding vertices of congruent shapes if necessary—see the activities for congruency.  

c.
On the opposite of the axis of symmetry, place a point to show a vertex that is corresponding to one of the vertices on the half design shown. If the original vertex is two spaces away from the axis of symmetry, then the reflected vertex is also two spaces away from the axis of symmetry on the other side. Continue marking the corresponding vertices for each vertex. Then join the vertices to complete the symmetrical design. Justify that the completed design is symmetrical by cutting out the design and folding it or by using a Mira placed along the axis of symmetry.

Example:


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


d.
Provide other similar examples for reinforcement. Then provide examples in which the axis of symmetry is horizontal and then oblique.  

e.
Have the students work in pairs. One student makes half a design and decides on which line segment of the design the axis of symmetry should be placed. The other student draws the completed symmetrical 2-D design. They must justify why the design is symmetrical. The students may wish to trace the design using tracing paper, then fold the design along the axis of symmetry to determine if the corresponding sides and angles fit perfectly over one another. Provide the students with Miras as another way to check for symmetry.

  










Look For …


Do students:


apply their knowledge of symmetrical shapes in suggesting ways to draw lines of symmetry on these shapes?


verify that lines of symmetry does cut the symmetrical designs in congruent halves by folding the designs or by using miras?


draw all the lines of symmetry for a given symmetry 2-D shape?


create their own shapes that have no lines of symmetry, one line of symmetry or more than one line of symmetry? 
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Look For …


Do students:


transfer their understanding of corresponding vertices and sides between congruent shapes when drawing symmetrical shapes?


verify that their shapes are symmetrical by folding them along the axis of symmetry or by using a miras?


progress from using vertical axes symmetry to using horizontal and  finally oblique lines axes of symmetry when drawing symmetrical designs on grids?





Look For …


Do students:


use a variety of strategies to create symmetrical shapes?


explain the process used to create symmetrical shapes? 


connect the concrete to the pictorial mode by drawing the symmetrical shapes made by using concrete materials?
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