GRADE ONE-CONTENT STANDARD #6, 10

EXTENDED LESSON C
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PATTERN BLOCK PUZZLES
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Overview

In this problem, children create pattern block puzzles for their classmates to solve.  First, they work only with materials.  Then, they record their solutions with pictures and/or words.  Allow at least two extended math periods for the children to solve the problem.

Description

It is helpful to begin this lesson with a book that describes different shapes.  Two possible suggestions are Tatum’s Favorite Shape by Dorothy Thole or The Shapes Game by Paul Rogers.  After you read the book, discuss how riddles or word puzzles can be used to describe shapes.  Plan an “I Spy” game with the children describing various geometric shapes in the classroom.  (For example, “I spy a large rectangle hanging on the wall” or “I spy a small plastic rectangle near the door.”)

Then tell the children that you have built a puzzle with three pattern blocks behind the screen on the overhead projector (or on a desk in the front of the room).  Ask three or four volunteers to rebuild your puzzle on their desks as you present each step of your oral directions.  If your puzzle looks like this,
you might say:  “You will need an orange square, green triangle, and yellow hexagon.  (Pause).  Place the orange square black closest to you on your desk.  (Pause).  Add a green triangle to the top of the orange square so the sides touch exactly.  (Pause).  On the right side of the green triangle place one side of the yellow hexagon so that the sides touch.”

Add additional directions  if you sense that the children need more information to complete the puzzle successfully (i.e., “Your puzzle will be flat on the table.”)  Show the class your puzzle (on the overhead or on the floor in front of them) and see if it matches what the children have built.
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Next have the class work in partners to give verbal directions for making matching pattern block puzzles.  With a screen between them, one partner gives directions to the other child for making a pattern block design with three pattern blocks.  The children then switch roles so each child has the chance to practice giving clear directions.  If discrepancies occur, remind children that the task requires two people to make it successful—a good describer and a good listener who can follow directions.  Young children who are providing descriptions may need to watch their partners as they begin to build.  Then they can modify their directions if their partner is not building the intended puzzle.  This will create less frustration for both children.

When each child has had a chance to give a set of directions, call the class back together and place any three pattern block shapes next to each other on the overhead projector.  Ask the children to suggest directions to create an identical puzzle.  As the children provide directions, write them on the chalkboard.  Then try to rebuild the puzzle using the directions the children have dictated to you.

Tell the children that the class will create a Geometry Words chart to help them think of and write good directions for their puzzles.  Have them suggest words that might belong on the chart and add them.

On the following day, put three new pattern block pieces next to each other on the overhead projector.  Have the children again describe how to rebuild this design.  Write their directions on the 

chalkboard and use them to build a design.  Revise or add to the directions as necessary.  Add any new words to the Geometry Words chart.  Be sure to include any position words such as:  next to, between, left, right, below, above, and so on, along with geometric terms such as hexagon, trapezoid, triangle, square, angle, and side.

Tell the children that they will create their own puzzles with any three pattern blocks.  First, they will build a design with the three pattern blocks.  Then, they will copy their design by tracing around the blocks onto one side of their paper.  On the other side of the paper, the children will write the directions for building their design so clearly that someone else could build their “puzzle” without seeing the design.  (Children not yet able to write on their own may dictate the directions to an adult or older student.)  Be sure to erase the directions you wrote on the chalkboard and emphasize that the puzzles the children build need to be different from the ones you did.

When most of the children are finished, read some of the students’ directions and have the rest of the children attempt to build each puzzle that is described.  Choose papers that are clear and that other children will be able to rebuild easily.

Student Responses and Assessment

Children respond with varying degrees of sophistication to this task.  The range of responses you might expect from kindergarten, first, and second grade children looks like this:

Levels of Understanding
(

                  (
                                    (
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The child uses few or no

The child sometimes uses
The child consistently uses

geometric or position words to

geometric and/or position
geometric and/or position

present a limited description of
words to present a partial
words to present a complete

the placement of the blocks.

description of the placement
description of the placement




of the blocks.
of the blocks.
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Both Brook and Alicia are at the first level of understanding for this problem.

Brooke, a kindergartner, uses no 

geometric or position words in her

description.  Her teacher wrote

down her exact words:  “I put one

and then the other.”  She did not

elaborate when questioned further

by her teacher.
First grader Alicia names the

shapes in her puzzle, but uses no

other geometric or position words

in her description.
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Alison T. and Kelli are at the second level of understanding.

Alison uses some position and

geometric terms but omits the

word “hexagon”.  A kindergartner,

she dictates to her teacher:  “I put

the orange square first and the

yellow thing in the middle and the red trapezoid on the right side.”

Kelli, a first grader, accurately

describes a part of her design.

Although she uses left and right

appropriately, she does not state

where the triangle or diamond are

placed in relation to the hexagon.

She also does not state whether

the diamond is the blue or tan

pattern block.



A.88
[Source:  Posing Open-Ended Questions in the Primary Classroom, pg. 89-94, Teaching Resource Center]

( ( ( ( (( ( ( (( ( ( (( ( ( (( ( ( (( ( ( (( ( ( (( ( ( (( ( ( ( ( (( ( ( (( ( ( ((( ( ( ((( ( ( ((( ( 



Alison H. and Jessie are at the highest level of understanding.
Alison’s description is brief but

succinct.  She tells the builder what

the finished product will be like.

Jessie gives a very complete 

description and also incorporates

her own experience when she writes

that the triangle will look “sort of

like a clown’s hat.”
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The children’s work could be placed on the levels of understanding for this problem as follows:



Levels of Understanding

Brooke




   Alison T.



       Alison H.

Alicia




   Kelli




       Jessie

(

                  (
                                    (

The child uses few or no

The child sometimes uses
The child consistently uses

geometric or position words to

geometric and/or position
geometric and/or position

present a limited description of
words to present a partial
words to present a complete

the placement of the blocks.

description of the placement
description of the placement




of the blocks.
of the blocks.

Extension

This is an activity that can be repeated throughout the year.  The children love to create their own puzzles for other people to solve.  They also take great pride in their accomplishments!  They learn that there is tremendous power in mathematical communication as they see that their oral and written words can explain to someone else how to build their puzzle.  To involve children’s family and friends in this learning process, display the written puzzles and have pattern blocks available at open house for everyone to solve.
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Materials





Pattern blocks or other geometric building materials


Tatum’s Favorite Shape by Dorothy Thole or The Shapes Game by Paul Rogers


File folders or books to use as screens


Chart paper labeled Geometry Words


Unlined paper


Pencils, crayons, and/or colored marking pens


Overhead projector (optional)


Screen (optional)


Overhead transparencies of children’s work (optional)


Post-it notes (optional)
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