CLOCK ARITHMETIC POSTERS

THE 4 O’CLOCK ADDITION POSTER

Dr. Laurie Burton, Western Oregon University, ORMATYC Conference 2003



The following materials are adapted from my “Abstract Algebra for Teachers” class. The references to children are for the benefit of the pre-service teachers.

MAKING A MATH ART POSTER USING CLOCK ARITHMETIC

I. UNDERSTAND CLOCK ARITHMETIC

· You already understand the basics of Clock Arithmetic. 

II. CREATE NUMERICAL CODES ON TABLES USING CLOCK  ARITHMETIC

1. Refer to the 4 o’clock clock to fill out the 4 o'clock clock addition table.
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III. USING THESE CODES:  COLOR/DRAW ON GRIDS

1. Create a simple design for each hour {1, 2, 3, 4} on the 4-hour clock. Bright, bold designs work best.

1

2

3

4









2. Practice vertically and horizontally reflecting each of your specific designs.  Just sketch how each of your designs reflects.  Don't worry about coloring here. Again, this is an important step, especially for children, to get a sense of how to draw reflections before making the poster.

· You may wish to use small mirrors when you draw your reflected patterns.

· Design numbers correspond to the clock number, i.e., “Design 1 = the 1 o’clock design.”

PRACTICE DRAWING REFLECTIONS OF YOUR DESIGNS

REFLECTIONS ACROSS VERTICAL LINES









Design 1
Reflect Design 1
Design 2
Reflect Design 2

REFLECTIONS ACROSS VERTICAL LINES









Design 3
Reflect Design 3
Design 4
Reflect Design 4

REFLECTIONS ACROSS HORIZONTAL LINES



Design 1


Design 2


Design 3
Design 4







Reflect Design 1
Reflect Design 2
Reflect Design 3
Reflect Design 4

3. TRANSFER DESIGNS
· Use your designs to color in the four 4 x 4 grids (Cut & Paste page).
GRID 1:  THE ORIGINAL

· Match the numerical entries in the shaded portion of Table 1 with their same positions on GRID 1 and color in your coded patterns.
GRID 2: REFLECT ALL OF GRID 1 ACROSS A VERTICAL LINE

· REFLECT all of the design entries (patterns & positions) in GRID 1 across the right vertical edge of GRID 1 onto GRID 2.



GRIDS 3 & 4: REFLECT ALL OF GRIDS 1 & 2 ACROSS A HORIZONTAL LINE

· REFLECT all of the design entries in GRID 1 (GRID 2) across the bottom horizontal edge of GRID 1 (GRID 2) onto GRID 3 (GRID 4).

REFLECTION LAYOUT:  REFLECT PATTERNS AND POSITIONS




SAMPLE: CAN YOU SEE THE FOUR DESIGN PATTERNS FOR 1, 2, 3, & 4 O’CLOCK?


Cut & Paste Page

MAKE A CLOCK ART POSTER: 4 O’CLOCK CLOCK REFLECTION

III continued  Draw your designs on these four 4 x 4 grids as previously directed.

IV. After you draw your designs, cut out each grid and paste them onto a colored paper background to make your poster.

 








REFERENCES, IDEAS & RESOURCES
· The only limit is your imagination!

REFERENCES:  Many of these ideas have been adapted from the following:

(1.) Forseth, S; Adams, P. “Symmetry,” The Arithmetic Teacher, Volume 17, February  

          1970

(2.) Forseth, S; Troutman, A. “Designs Exhibiting Mathematical Structure,” 

School Science and Mathematics, Volume 74, December 1974

(3.) Forseth-Helton, S., “Making Patterns Using Mathematical Structures,” Master's 

Thesis.

FURTHER IDEAS

ROTATION POSTERS

1. Color all four grids exactly the same and then ROTATE them when you cut and paste them onto a decorative background. Here is one rotation format:





2. Color in REFLECTIONS. What happens when you ROTATE the REFLECTIONS?

3. Color-code the whole set generated by a single element (for example, on the 12 o'clock clock, {2, 4, 6, 8, 10, 12}) with one design and all of the other numbers with different design(s) or solid color. 

4. Color all of the additive inverse pairs with opposite designs. 

For example, on the 4 o'clock clock: Color 1 and 3 with “opposite” patterns.

0
1
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3
4













These two very basic designs are "opposite," just like 1 and 3 are opposite (add to 4) on the 4 o'clock clock.

5. Use different shaped & sized grids. For example one could size the initial Cayley table (vertically and horizontally) for the four o’clock clock like this:






1.6"
.8”
.4”


6. Use multiplication on the n o’clock clock, n = 2, 3, 4, … and use any or all of the above ideas.

RESOURCES

I have created an “ORMATYC 2003” web page with many resources.

GO TO

http://www.wou.edu/~burtonl



(burton, lower case L)

Choose the “Professional” link 

Choose the “Current Publications & Conferences” link

Choose the “ORMATYC Conference 2003” link.

You are welcome to use and adapt these resources for your classes.  Please reference Sonia Forseth-Helton for the original ideas and me (Laurie Burton, WOU) for the extended “Math Art Poster” ideas.

LINKS ON THE “ORMATYC” PAGE

· The Java “Cayley Quilt Maker” applet

Use this to practice and explore many more “sets” that you can use to structure the Cayley tables for your posters.

· Java Clock Arithmetic Demonstration

· Scanned images of Math Art Posters drawn by Western Oregon University students

DOWNLOADABLE WORD DOCUMENTS ON THE “ORMATYC” PAGE
· Laurie Burton's ORMATYC 2003 workshop presentation slides for reference.

· This ORMATYC 2003 handout to share with colleagues.

WARM UP ACTIVITY

· 12 O'clock Clock Class Activity 

· Teacher Notes: Extended Warm Up Activity.  You can also use these same ideas with different clocks. 

FILES TO MAKE MATH ART POSTERS

· The 4 O'clock Clock 

· 4 O'clock Clock & 4 O'clock Clock Addition Table 

· 4 O'clock Clock & 4 O'clock Clock Multiplication Table 

· Cut and Paste Poster Making Grids (small, large & decreasing)

· The 6 O'clock Clock 

· 6 O'clock Clock & 6 O'clock Clock Addition Table 

· 6 O'clock Clock & 6 O'clock Clock Multiplication Table 

· Cut and Paste Poster Making Grids (small, large & decreasing)

· The 8 O'clock Clock 

· 8 O'clock Clock & 8 O'clock Clock Addition Table 

· 8 O'clock Clock & 8 O'clock Clock Multiplication Table 

· Cut and Paste Poster Making Grids (small, large & decreasing)

· The 9 O'clock Clock 

· 9 O'clock Clock & 9 O'clock Clock Addition Table 

· 9 O'clock Clock & 9 O'clock Clock Multiplication Table 

· Cut and Paste Poster Making Grids (small, large & decreasing)

· The 12 O'clock Clock 

· 12 O'clock Clock & 12 O'clock Clock Addition Table 

· 12 O'clock Clock & 12 O'clock Clock Multiplication Table 

· Cut and Paste Poster Making Grids (small, large & decreasing)

Please feel free to contact me if you are interested in further information, files from my Abstract Algebra course or have any questions!  I would love to hear from you.

Dr. Laurie Burton, Mathematics Department, Western Oregon University

503 838 8345, burtonl@wou.edu

THANKS!

Reflect all of Grid 2 across horizontal


Reflect the patterns AND the positions
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Reflect all of Grid 1 across vertical





Reflect the patterns AND the positions
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Grid 1





Grid 2

















Glue the 4 grids together on a nice background to make the "poster."
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This illustrates the


reflection of the entry positions





Clock by Joe Spooner
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Reflect all of Grid 1 across horizontal


Reflect the patterns AND the positions





Grid 4





Grid 3

















� Java Applets by Scott Lopez
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