Circle Designs Activity
Lesson Outline and Teacher Notes:
One day:

25 min
Investigation
 5 min
 Sharing

  5 min
Closing

10 min
Exercises
MATERIALS:
· Construction tools
· Coloured pens or pencils
Prior Knowledge:

· How to use a Bullseye Compass
· Characteristics of a regular hexagon
Assessment for Learning -Watch for familiarity with the kinds of symmetry, ability to use tools precisely, ability to work with a group, and responsibility in working on an investigation. Be aware that incorporating more than one type of symmetry can be difficult for many students.

Lesson:
Ask each student to draw his or her own version of the circle design on the following page. Students may use only a Bullseye compass and straightedge. They may consult with their groups but should produce their own copy. As you circulate, begin to use the word radius. You may need to suggest that students mark one point on the larger circle and then repeatedly mark off a radius around the circle beginning at that point. Observe students as they work. Watch for and encourage the independent use of the notions of symmetry. Anyone finishing early can start on the 12-petal daisy and the field of daisies. (For these designs they may use a ruler to find midpoints.)

(For more structure, you may demonstrate how to draw a daisy design. Then ask students to create one of the designs following the directions for the daisy design.)
Sharing Ideas:
Try to select students who haven’t presented before to show their work. If they don’t mention it, ask about the kinds of symmetry their designs have. Most will have rotational symmetry; ask how many fold it is. [Ask] “Can the design be changed to make rotational symmetry of a different kind?” As needed, point out that colouring can change the symmetry, perhaps removing reflectional symmetry while keeping rotational symmetry.

Elicit the observation that connecting consecutive tips of the daisies with line segments forms a regular hexagon. Remind students that a regular hexagon has six congruent sides and 6 congruent angles. [Ask] “What design would be formed if alternate corners were connected?” [equilateral triangle] “What shape would be formed if both sets of alternate corners were connected?” [6-pointed star] Point out the regular hexagon in the middle of the 6-pointed star; it is rotated from the original. If time permits, explore together starting with more points on the circle and skipping other numbers of points in making the connections. Look at the patterns formed when odd numbers of points are skipped and when even numbers of points are skipped.
Circle Designs Activity
Part A: A circle design on a square dot grid

Step 1
Step 2
[image: image1.emf][image: image2.emf]
Begin with a square dot grid. 
Expand this to make three rows

Construct a row of four circles.
of four circles.


Step 3
Step 4
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Construct two more rows of circles using
Decorate your design.

the points between the first set as centres.

Part B: A compass daisy
Start this construction with a circle. Make sure all arcs are the same size as the first circle. Select any point on the circle, and swing an arc with that point as centre. Move to each of the new points formed on the circle and swing arcs from them. Continue around the original circle until you have constructed a six-point daisy.
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Step 1
Step 2
Step 3
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Step 4
Step 5 
Step 6a 
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Step 6b 

Notice the shape formed in Step 6b when the six points on the original circle are connected. This is a regular hexagon. All its sides and angles are congruent.

Part C: Other variations on the daisy designs
[image: image12.emf]Make full circles around the original circle, instead of arcs. You will create a “field of daisies.” 
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Twelve-petal daisy
Decorated field of daisies
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Combination design
Can you see how it was made?

For an interactive page showing daisy constructions, visit: http://www.keymath.com/x19361.xml 
