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Tiling the Plaza
(Geometry)

Objective

Using pattern blocks, students will create a tessellation and examine geometric patterns.

Overview of the Lesson

Students first explore making patterns with a variety of pattern blocks.  They next engage
in experiments of making tile designs using only one shape by rotating that shape around
a point.  Finally, they are faced with the situation of entering a contest for creating the best
tile design for the new plaza using these geometric shapes.  Students are placed into groups
and are to use only the blocks with equal sides and equal angles (the triangle, the square
and the hexagon) to create a patterned tile design.  Each group makes a tile design using
combinations of these regular polygons.  The students view these designs and vote for the
design which they like best.

Materials

Per Student

❶ A set of pattern blocks

❷ A clean sheet of paper

Procedure

Distribute a set of pattern blocks and a sheet of paper to each student.  Allow time for them
to freely explore creating patterns with these blocks.  Students should use the sheet of
paper as a mat.  Once the patterns have been completed, encourage students to share their
designs and comments about their designs with their classmates.
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Students should remove all of the blocks from their mats to prepare for the next phase of
this lesson.  Have students place a dot (representation of a point) anywhere on their mat.
They are then to select one of the shapes from their collection of pattern blocks.  Tell them
to place a vertex of this shape on this point and to trace it as many times as possible by
rotating it around this point, with no overlapping.  Circulate to be sure students
understand the directions.

Once this has been completed, engage the students in a discussion concerning the number
of degrees in the angles of these regular polygons.  (See Mathematically Speaking . . .)

Mathematically Speaking . . .

There are 360 degrees in a complete circle.  By rotating a regular polygon around a point,
the number of degrees in the angles of a particular shape can be determined by counting
the number of times this shape was used to be completely rotated around this point.
Divide this number into 360 degrees.  The resulting answer is the number of degrees
contained in the angle of this polygon.  For example, a vertex of 6 equilateral triangles can
be rotated around a point.  Therefore, the number of degrees in each angle of this triangle
is 60 degrees.  If the acute angle of the rhombus is used, then it takes 6 rhombi, and the
number of degrees will be 60.  If the obtuse angle is used, then the number of degrees is 120
because only three rhombi can be used to rotate around the point.

Have students continue tracing their selected shape on their mat.  They will soon see how
the entire mat can  be covered with the chosen pattern.  Solicit responses as to what this
type of patterning is called.  Students may be aware that the designs being generated are
called tessellations.  If a shape or combination of shapes can completely cover the plane
with no spaces and no overlaps, it is a tessellation.  You could say, “a rectangle tessellates
the plane.”

Present a hypothetical scenario of a special contest which is taking place in your locale
which involves the tiling of a new plaza.  For example you may say:

“It was decided by your City Council that since the new plaza will be a public place
for its citizens, the citizens should have an opportunity to design the tile pattern.
Each entry should fit within the same sized square, so that it is fair for judging
purposes.  The task is to create a design that tessellates the square and submit it for
consideration to the City Council.”

Divide the class into groups of four.  Suggest to the class that each group will represent a
company which is submitting an entry for consideration in the Tiling the Plaza contest.
Using the pattern blocks, each company is to create a design using the tiles on the floor of
the classroom   If your classroom does not permit this, supply a square sheet of paper for
each group to use.  Entries can only include the shapes from the pattern blocks which have
equal sides and angles (regular polygons).
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After students create their patterns, they should circulate around the room to view the
patterns of the other groups.  Finally, allow each student to vote for the design that is
aesthetically appealing to them.

 Conclude the lesson by having  students identify tessellations in their world.  Also allow
them to share some of their practical uses.

Extensions & Connections

Give students a square.  Have them cut a small triangle out of one side of the square, and
carefully tape it to the opposite side of the square.  Trace this new shape, cut it out, and see
if it will tessellate the plane.  Let students try this procedure with other shapes.  (It will
work with quadrilaterals).

Resources

Escher, M.C. and J.C. Locher.  The World of M.C. Escher.  (1972)  New York:  Henry
Abrams.

TesselMania!  MECC.  (1994)  Minneapolis, Minnesota.
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Ideas for Online Discussion

(Some ideas may apply to more than one standard of the NCTM Professional Standards for Teaching
Mathematics.)

Standard 1:  Worthwhile Mathematical Tasks

❶ This lesson should interest students, particularly those who are artistically motivated.
Suggest a long-term project that could evolve from this introductory lesson which
would further promote the understanding of some of the basic concepts of tessellations,
and capture the interest of students with diverse learning styles.  Identify some of the
underlying mathematical concepts that would be a direct outgrowth of this lesson and
your project.

❷ Many times the geometry strand of the curriculum is put off until the end of the year.
In many cases this means that geometry is not taught at all.  The Curriculum Standards
list “the development of an understanding of geometric objects and their relations” as
area of increased focus for the middle school student.  Suggest a learning activity that
connects a geometric concept with another content strand.

Standard 4:  Tool for Enhancing Discourse

❸ The Standards state, “Teachers must value and encourage the use of a variety of tools . .
.” (p.52).  The use of manipulatives in a group setting helped generate student
discussion.  This same mathematical concept could have been developed by a teacher
demonstration.  What strategy would you use?  Why?

Standard 5:  Learning Environment

❹ A lesson of this type utilizes a lot of materials.  These materials have to be gathered,
distributed, collected, and returned.  This can be quite a challenge.  Share some ideas
that you have concerning how you manage materials.

Standard  6:  Analysis of Teaching and Learning

❺ “Observing and listening to students during the class help teachers, on the spot, tailor
their questions or tasks to provoke and extend students’ thinking and understanding”
(p.63).  Reflect on the role of the video teacher in this lesson.  What one thing did the
video teacher do that you think you might amplify in your own teaching?

❻ Analysis of teaching, and more importantly learning, recognizes the intimate
relationship between teaching and assessment.  We have to assess our roles as well as
the students.  When you assess your teaching, what kinds of questions do you ask?
How do you respond to your questions?


