We are going to begin a study of beadwork. You will be able to create beadwork on the computer using the culturally situated design tools. You will also be creating your very own beadwork.

Go to Professor Ron Eglash’s Homepage. I worked with Professor Eglash this summer in Troy, New York. His web address is www.rpi.edu/~eglash/eglash.htm.

Click on Culturally Situated Design Tools (CSDT) under current research. Go to the Native American category and click on Virtual Bead Loom.

Read the first page and then click on continue which will enter you into the section on cultural background. Read through this section and answer the questions below.
CULTURAL BACKGROUND 
FOUR FOLDED SYMMETRY
Look at the four images of Native American designs under cultural background. The four designs represent different tribes throughout the United States. Symmetry was extremely important in the creation of art and artifacts made by the Native Americans. 

Geometry is prevalent in Native American designs. The circle was very important to Native Americans representing the four directions and the Great Spirit. When looking at much of Native American art, the four directions and the circle will be present in many of the designs. Indians used geometric shapes such as triangles in designs. Rays and lines were also used and had many meanings in the art work.

Looking at the four examples in the tutorial, what geometric designs do you see?

Embroidery, Plains Indians: _____________________________

Shoshone Beadwork: ___________________________________

Pawnee Buffalo Hide Drum: _____________________________

Sand Paintings, Navajo: _________________________________

What geometric features are common in all four examples?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Symmetry is a geometric term which means that there is a reflection over a line of symmetry. For example, look at the first example of embroidery work done by a Plains Indian. There are two lines of symmetry. If you draw a line vertically through the upper two triangles, what you have on one side of the line will match what you have on the other side of the line. Also, if you draw a horizontal line between the left two triangles, again you will have a line of symmetry where the upper half will be a reflection of the lower half.
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Now look at examples two through 4 on the tutorial. How many lines of symmetry are there in each example?

Shoshone Beadwork:  ______________________

Pawnee Drum: ___________________________

Sand Painting: ___________________________

Another form of symmetry besides line symmetry that is found in these examples is rotational symmetry. Rotational symmetry is where we move a figure to a new location by turning it through a fixed angle about a fixed point and the figure or object looks the same. The motion is called a rotation or turn. The point about which the figure is rotated is called the center of rotation.
Do any of these designs have rotational symmetry?  In other words, if you rotate it around the middle point, does the object look the same?

________________________________________________________________________

________________________________________________________________________
How many symmetrical rotations are there in each figure?

For example, look at the embroidery. If I place my pencil in the middle of the design and begin turning the figure, where does the figure look the same? If I turn 90 degrees, it will look the same. If I turn 180 degrees, and 270 degrees it will also look the same. So we can say this figure has three symmetrical rotations at 90, 180 and 270.

What about the other examples? Does it have rotational symmetry and if so how many rotations are there?

Beadwork: _________________

Hide Drum: _________________

Sand Painting: _______________

Continuing the tutorial, click on continue and read about reflection symmetry and four fold symmetry.

What is four fold symmetry?

________________________________________________________________________
________________________________________________________________________

In your previous classes, you have studied about graphing ordered pairs and the coordinate plane.
REVIEW OF COORDINATE PLANE AND GRAPHING

Before we can begin to graph lines and parabolas and all that fun stuff in Algebra, we must make sure we understand how to graph and name points in a plane. In the earlier 17th century a French mathematician named Rene Descartes was sick in bed and noticed a fly on the ceiling. Since he was REALLY bored he wondered if there would be a way that he could describe to his nurse where the fly was located on the ceiling without using his finger. So the legend goes that he came up with the coordinate plane and the rest is history. (
With the knowledge of the coordinate system, people began to figure out ways to show pictures of equations and represent lines and curves with algebraic equations!

Number Line:
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On a number line, each point is the graph of a number.  So the number 4 would be represented with an X over the 4 on the number line.

On a plane each point is the graph of an ordered pair (X,Y)
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We use two perpendicular number lines called axes, which divide the plane into four regions called Quadrants. The horizontal axis 

Is called the X axis and the vertical axis        is called the Y axis.
The axes cross at a point called the origin.  The numbers in an ordered pair are called coordinates. The X coordinate ALWAYS goes first like in the alphabet.  If a point is labeled  (5,6), this tells you that you start at the origin and you go right (towards the positive numbers) 5 units. Then you go up 6 units and that is where point (5,6) is found.

Is the point (5,6) the same as the point (6,5)? Why or why not?

______________________________________________________

______________________________________________________

What about (5,6) and (-5,6). Are these the same points? Why or why not?

Which quadrant is (5,6) found in?         _____________________

Which quadrant is (-5,6) found in?       _____________________

All the points on the X axis have what number for the Y coordinate?

______________________________

All the points on the Y axis have what number for the X coordinate?

___________________________________________________
Continuing on in the tutorial, click on continue and read about Sand Paintings.


How are sand paintings similar to a Coordinate Plane?
________________________________________________________________________

________________________________________________________________________

Click continue

Why do you think it is important for the Yupik to have both sides of their parka look the same?

________________________________________________________________________

________________________________________________________________________

Click continue

How is the bead loom also like the Cartesian coordinate Plane system?

________________________________________________________________________

________________________________________________________________________

Describe the Great Chain beadwork?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Why did the Iroquois  give it to the US Government in 1794?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

How are beads placed on a bead loom?

________________________________________________________________________

________________________________________________________________________

TUTORIAL; HOW TO USE THE BEAD LOOM
You need to know how to use the coordinate system and plotting points of the system. Remember you learned how to pot points. Each point has an address called an ordered pair  (X,Y).  The point (3,4) tells us to go 3 units to the right and 4 units up on the coordinate plane. The point (-3, 2) tells up to go three units to the left from (0,0) and 2 units up.

It is the same with the bead loom.  The point tool places a single bead. So if you same (4, -2), the program will place your bead at that address (4, -2).

A line of beads has two endpoints. So if you use this feature and say  (0, 3) and (0, 7), it will tell the computer to put a line of beads vertically from where y=3 to where y=7. You will have beads at (0,3), (0,4), (0,5) (0,6) and (0,7).
The triangle and rectangle feature uses the vertices  (corners) of the design and fills in the middle of the triangle or rectangle.

Iteration is a mathematical term meaning to build on the one previously built.
So for example, you could start with

*

*

*

***

***

***

*****

*****

*****

In this pattern, you have one bead in three columns and then it builds on itself and the next three columns have a bead placed on each side of the “alone” bead making it a row of 3. After those three columns have been made, the next three columns will have five beads and so on.
Look up Pascal’s Triangle on the internet.

 What is it?  Is it an iteration?
________________________________________________________________________

_______________________________________________________________________ 
Are corn rows iterations?

________________________________________________________________________

________________________________________________________________________

There are also tools for enlarging your grid and for bead color choices.

CREATING YOUR BEAD WORK ON THE VIRTUAL LOOM

At the bottom of the tutorial you will see the words Back to virtual bead loom overview. Click on them.

Go to the last column, Take me to the latest version of the Virtual Bead Loom and click on those words.

Now you will create your own beadwork.

Remember when you enter the coordinates, you must click on the tool to see the bead. For example, if I am placing one bead, I would use the point tool. I would enter my coordinates and then click on the word point. The bead should appear on the coordinate plane.  

NOW COMES THE FUN!  Create five awesome beadworks (you can create more if you like) and print them up and attach them to this workbook. You might want to save your work under student folder as our printer does NOT print in color (. Or you can place it on a disk and take it home to print on your color computer. (Maybe we can ask the nice people at the National Science Foundation if they would buy us a color printer for our awesome artwork!)
When you have finished creating patterns and designs, select your most favorite design and you will re-create it using the traditional beadwork techniques.

TRADITIONAL BEADWORK

Pick up a paper plate and carefully cut 6 small slits on both ends of the plate. Check out the example in the front of the classroom. Take the yarn and tape it in the middle of the back. Then string the yarn through the six slits. Make sure it is tight. Tie the yarn at slit 6 in the back to the taped piece.

Now you have the loom.

Thread a needle with yarn and tie a knot at the beginning. Weave the thread in and out between the strands. Do this 4 times to secure the end of the beadwork. 

Go over to the bead containers and select your color and number of beads.

String your beads on the yarn and place them BETWEEN the strands of thread on the loom. Then go over the last strand and work the needle through the inside of the beads.

Strand your next set of beads and go under the last string placing them between the loom strands. Continue to repeat this process. At the end of your beadwork, weave 4 strands of yearn through the loom strands to secure the work.

Carefully take your beadwork off the plate and tie the ends. Put your name on a piece of tape on the back and turn it in with your workbook.

Review of concepts you learned in middle school
ASSESSMENT: PLOTTING POINTS ON A GRAPH
In exercises 1-6, match the ordered pair with its point in the coordinate plane.  Name the quadrant that contains the point.

	1. ________      (-1,4 )


2._________     ( 2 ,3 )


3._________      ( 6,-2 )


4._________       (-2 ,6 )


5._________       (-3, 2 )


6. _________      (-4 ,-2)
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In Exercises 7-10, plot all the points in the same coordinate plane. Name the quadrant that contains each point.

	7. ( 6, -2 )


8. ( 3,  4 )


9. ( -2, -5 )


10 ( -3 ,2 )
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In Exercises 11-12, plot the points in a coordinate plane. Connect the points to form a rectangle.
	A(2,1);   B(5,1);   C(2,2);   D(5,2)
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	  A(-1,5);   B(-1,-4);   C(3,5);   D(3,-4)
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Assessment:  Determining if an ordered pair is a solution of an equation and graphing equations.
In Exercises 13-15, show that the ordered pair is a solution of the equation. Then find three other solutions.
If an ordered pair is a solution of an equation, then you can substitute those numbers for X and Y and the equation will be true.

For example, if I had the equation 2x -4 = y and I said that the point (3, 5) is a solution for the equation, then I can put those numbers into the equation and it should be true. Let’s try it. The ordered pair (3,5) means that x=3 and y=5.  Substituting it into the equation, I have  

2 (3) - 4= 5.  Well 2 x 3 =6  so I have 6 -4 = 5.  6-4 = 2 not 5. So the ordered pair (3, 5) is NOT a solution of this equation because it does not make the equation true!
2x -4 = y is a linear equation. It means that its picture (graph) is a line and all those points on the line make the equation true. But all the points not on the line (like (3,5) will not work and make it false.

So let’s try these problems.

13. The linear equation is  2 + x = y and I want to see if the ordered pair  ( -12, -10), the point, is on the line ( Is a solution and makes the equation true)

So is it a solution?  Show your work!

Now try problems 14 and 15.

14 Linear equation  y - 3 = x   Is  (6,9) a solution?  Show your work?


15 Linear equation  x - y = 10   Is (12,2) a solution?  Show your work?



In exercises 16-17 plot the points, connect the points to form a rectangle, and find the length and width of the rectangle.
What is the length of rectangle 16:   ___________________

What is the width of rectangle 16:     __________________

What is the length of rectangle 17?    __________________

What is the width of rectangle 17?    ___________________

	16. A(1,1) B(1,-5) C(-4,-5) D(-4,1)
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	17. A(0,2) B(0,-2) C(-6,-2) D(-6,2)
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I am a new student and I don’t know how to find the length and the width. Tell me HOW did you find the length and the width of the rectangles using the coordinate plane and the points?
________________________________________________________________________

________________________________________________________________________

Linear equations give you pictures of lines. Absolute value equations give you V shaped pictures.

Last year, you learned about absolute value. Absolute vale is the DISTANCE a point is from zero on the number line. Both 3 and  -3  are  3 units from zero. Distance is never NEGATIVE. So the absolute value of a number is never negative.   The absolute value of 2  is 2;   | 2 | = 2

The absolute value of -7  is 7;  | -7 | =7

Complete the table for each equation. Then, draw the graph.

18.  Absolute value equation: y= | 2-x | . Remember the picture (graph) of an absolute value equation is V shaped. This means that all the points on the V make the equation true and all the points NOT on the V make it false.  
Line graphs and absolute value graphs will continue forever unless you place a restriction on them. 



A table of values shows the X’s and Y’s that make the equation true. I pick what X’s I want to try. 

So I put the X I wish to use into the machine (equation) and out comes the Y.


                          

                            X                                       Y
The domain is all the numbers I am allowed to put in. The range is all the numbers that will come out. 

So let’s look at problem 18.

 y= | 2-x |  and let’s fill in our table and then plot the points.
When x= -2   what is Y?      y= | 2- -2 | ;   y = | 4 | = 4   So when x= -2  Y= 4  Plot the point, the ordered pair  (-2, 4).  This point is on the V and makes the equation true. Keep doing this for all the X’s shown in the table. For these absolute value equations the domain would be all real numbers. You can put any X in.
But what is the range for problem 18?  Is there any Y’s that it will NEVER be?  _______________________________
	x

	y


	-2

	
	-1

	
	0

	
	1

	
	2

	
	3

	
	4
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19. y = | x | - 2 

	x

	y


	-3

	
	-2

	
	-1

	
	0

	
	1

	
	2

	
	3
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Using a separate piece of paper, make a table of value for each of these equations. Pick four X’s. Substitute them in and find out what the Y will be. These will be your ordered pairs that make the equation true. Now graph the equation on this graph and label it. Continue on with the next equation and do the same thing. Use different color pens for each graph.
	20. y = x 

21. y = 2x 

22. y = 4x 
23. y = ½x 


24. y = 1/4x 

25. y = 5x 

26. y = 1/5x
 
27. y = 8x 
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What happens to the graph when I have a large number in front on the X like 2 or 5?  (Does the line get steeper or flatter?)

________________________________________________________

What happens to the graph when I have a small number in front of the X like ½?

________________________________________________________
Y=X is called the identity function. It is like the mother line. All of the others would be the children of the mother. They look like mom in that they too are lines, but they have different features like steepness. You look like you mom, but you are not an exact duplicate of your mother.

In Exercises 28-30 graph the equation and find the x and y intercepts of the graph.  Intercepts is the point or points where it crosses the x axis and the y axis. Remember the intercept is an ordered pair. Where something crosses the Y axis, the ordered pair will have a number for y and the number for x will be zero. It will look like this  ( 0,  ?  )  Where it crosses the X axis  it will look like this  ( ?, 0 )


Graph this equations. Use a table of values. Then find the X and Y intercepts.

28.  x - 4y = 3   (Linear so we know it is a line)
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X intercept:
Y intercept:   

___________________________________________________________________

29. 7x - 2y = 60 
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X intercept:

Y intercept:
________________________________________________________

30. 5y = 20 - 3x 
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X intercept:
Y intercept
_____________________________________________________________


Identify the intercepts of the graph 

31. [image: image14.png]
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33. [image: image16.png]



Assessment: Slope
Slope is the steepness of something. If you are laying flat horizontally in your bed, then you have Zero Slope.

                                                    Slope= 0

The steeper the line, the bigger the slope,  But when you become vertical, you have no slope (undefined)

You find the slope by counting the difference in the y coordinates over the difference in the x coordinates.  So in example 34,  the y changed 2 units  from 0 to 2.  The X’s changed five units from -2 to 3. So the slope is 2/5

We use a formula called slope.

Slope =   difference in the Y coordinates
               difference in the X coordinates

In example 34

2 - 0

3—2
2/5

Remember always go the same way for the Y coordinates and the X coordinates. It takes only two points to make a line. If you have two ordered pairs, you can determine the slope and you can draw the line.

In Exercises 34-36 find the slope of the line.
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In Exercises 37-40 plot the points. Then find the slope of the line through the points.

37. (2,6) , (-3,4) 
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38. (0,4) , (-3,0)
 
[image: image21.png]




39. (-1,-2) , (-3,-2)
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40. (0,-6) , (-2,-1)
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Beadwork Packet

Using Culturally Situated Design Tools
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_________________

Name
