Planning Guide: Transformations

Learning Activities
  

Sample Activities for Teaching Students to Draw One or More Lines of Symmetry

1. How Many Lines of Symmetry?

a.
Ask the students how they might draw lines of symmetry on a symmetrical 2-D shape. Some may suggest folding the shape and then drawing the line of symmetry along the fold. Others may suggest using a Mira and positioning it so that half the design reflects perfectly on the other half and then drawing the line of symmetry along the Mira, using it as a ruler. Have the students show different ways and discuss each strategy.  

b.
Provide examples of 2-D shapes with one line of symmetry, two lines of symmetry and no lines of symmetry. Have the students draw the lines of symmetry. 

Example: 

c.
Provide the students with a collection of 2-D shapes drawn on paper, such as the following :


Instruct the students to decide which shapes are symmetrical and draw lines of symmetry on those shapes. Remind the students that some of the symmetrical shapes may have one line of symmetry or more than one line of symmetry. The students should be prepared to explain the process they used to draw the lines of symmetry.  

Extensions:

a. Have the students create shapes with no lines of symmetry, one line of symmetry or more than one line of symmetry.

b. Have the students sort a set of 2-D shapes into groups. A closed sort would include the possible categories, such as shapes having no lines of symmetry, one line of symmetry or more than one line of symmetry. An open sort would allow the students to create their own groups, name the groups and justify why each shape fits within a given group.

2. Symmetrical Patterns on Grid Paper

Provide examples of 3 by 3 squares on grid paper. Shade 3 small squares so that the figure has one line of symmetry.  

Examples:


Challenge the students to:

c. make as many different patterns with one line of symmetry by shading in three small squares

d. make patterns with two lines of symmetry by shading in three small squares

e. make as many different patterns with one line of symmetry by shading in three small squares

f. make patterns with two lines of symmetry by shading in three small squares

g. shade in four small squares and make figures with one, two or no lines of symmetry

h. make figures with more than two lines of symmetry.

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. 187. Adapted with permission from Pearson Education Canada.
Have the students share their work and discuss their strategies.

3. Frayer Model for Symmetry

Have the students complete a Frayer Model to consolidate their understanding of symmetry. This model can be completed together as a class or in groups or independently depending on the needs of the students.

An example of a Frayer Model for symmetry is shown below:

Frayer Model

	Definition
A shape is symmetrical if it can be folded in half so that the two parts are congruent.

(Alberta Education 1990, p. 205)


	Characteristics

Essential Characteristics

Symmetrical shapes must have:

· two congruent parts separated by a line of symmetry

· corresponding vertices and sides matching when the shape is folded along the axis of symmetry
Nonessential Characteristics

Symmetrical shapes may: 

· be large or small

· include regular or irregular shapes
· have different positions (orientation)
· have more than one line of symmetry.

	Examples                                                   

· 
· 
· 

	                            Nonexamples


· 




Format adapted from D. A. Frayer, W. C. Frederick and H. J. Klausmeier, A Schema for Testing the Level of Concept Mastery (Working Paper No. 16/Technical Report No. 16) (Madison, WI: Research and Development Center for Cognitive Learning, University of Wisconsin, 1969). Adapted with permission from the Wisconsin Center for Education Research, University of Wisconsin-Madison.
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Look For …


Do students:


create different 3 by 3 squares with 3 shaded squares so that the resulting design has no lines of symmetry, one line of symmetry or more than one line of symmetry?


transfer their learning to 4 by 4 squares?


explain the process used in creating the designs? 





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? 
































Look For …


Do students:


write the definition in their own words?


describe the essential characteristics of symmetry as well as the nonessential characteristics?


provide a variety of examples and �nonexamples of symmetrical shapes and explain why they sorted them as they did?








Symmetry
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