Zome System

Mathematics
Basic Concept

Lesson Objective:
Students will understand what rotational symmetry is,
and how it overlaps with reflection symmetry.

Prerequisite Skills:

Students should know how to find lines of symmetry in a
Zome System model (“What is Reflection Symmetry?,”
and “Multiple Reflection Symmetry”).

Time Needed:
One or two class periods of 45 to 60 minutes.

Materials Needed:

e One or two Zome System Creator Kits for 25-30 stu-
dents

« A pinwheel or other object displaying rotational symmetry.
« A hand-held mirror

Procedure:
Prepare for the class by drawing two equilateral pen-
tagons and two equilateral triangles on the board and add
extending lines as shown on the graphics on the right.

Tell the class that they are going to continue their explo-
ration of symmetry concepts. They are going to start by
analyzing two familiar shapes that have been slightly
altered. Does the first pentagon have reflection symmetry? After
they answer, use the mirror to confirm that it does indeed
have reflection symmetry. Next, show the second penta-
gon, and ask whether it has any reflection symmetry. Use
the mirror to show that it does not, since a reflection
should show the exact reverse of the original. Repeat this
procedure the with the two triangles. Even if the latter pen-
tagon and triangle lack reflection symmetry, don’t they still look
symmetrical some how?

Divide your class into teams of 3-4 students, and dis-
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tribute the Zome System elements. The challenge for each
group is to build a more complicated object with the type
of symmetry displayed by the latter shapes. Their models
should NOT contain reflection symmetry. Allow the stu-
dents to build for 15 to 20 minutes before choosing a rep-
resentative from each group to explain the group’s design.
Pass a mirror around the classroom as they build their
designs. Does the design have another kind of symmetry? What
IS repeating on this shape? In what way is it repeating? As they
discover the way in which the pattern repeats, ask them
what name they would give this kind of symmetry, based
on the way it repeats. After discussion, if they have not
named rotational symmetry, write it on the board.

Use the mirror to show how an object with reflection
symmetry has no “handedness.” In other words, it is the
same in the reflection as the original. Use the mirror to
contrast a rotationally symmetric object, which is not the
same as its reflection, but comes in a right-handed and
left-handed form as described in the picture.

Complete the class with a discussion about different
manifestations of rotational symmetry. Where do we see this
kind of symmetry in nature? In art? In the classroom?

The students should make a drawing of an object with rotational symmetry in their math journals.
The drawing should be accompanied by their own definition of this symmetry.

Assessment:

Discuss the definitions offered by the students individually and with the class, and review their math
journals. To meet the standard students must build a model and correctly show how a rotation of it
gives a repeating symmetry. To exceed the standard they must verbalize a correct definition of rota-
tional symmetry.

Standards Addressed:
* Mathematics standards addressing geometry and spatial sense (NCTM Standard 9).

Transfer Possibilities:

The class is a prerequisite for the following plans on symmetries (“Translation Symmetries and
Tilings,” “Tilings with Multiple Symmetries,” and “Spiral Symmetries”). It is also a good introduc-
tion to discussions on rotational symmetry in nature, and its use in art and design.
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