Name:  Ann Boehmer
College:  East Central College

Course Title and Number:  Math for Art and Design (MT 1343)

This course will be offered each fall and spring, with the global infusion starting fall 2009.  This class is predominately a lecture course, but will be enhanced with group collaboration.  Math for Art and Design is designated for those students seeking an AFA.  The estimated enrollment is 20 – 25 students per semester.
This is a new course, which is scheduled to start this coming fall (please see attached form for course approval).  The specific course outcomes are still being developed, however, the goal of the course is to study connections between mathematics and art and design. Students will see how mathematics is not just about formulas and logic, but about patterns, symmetry, structure, shape and beauty. Topics include tilings, symmetry, polyhedra and perspective.  The module will connect mathematics and art through a North African influence.  We will be “visiting” North Africa as we discuss platonic solids and polyhedra, perspective, and symmetry, patterns, and tilings.
Since this is a new course, there isn’t information to compare with previous semesters.  The module will be infused throughout the semester.  We will discuss the Islamic culture as it pertains to math and art.  Since there is no representation of human or animal forms, geometric art which constructs, squares, hexagons, octagons, etc. from the circle are repeatedly used.  Geometric patterns occur in rich profusion throughout Islamic cultures. They are found on a diversity of materials – tiles, bricks, wood, brass, paper, plaster, glass and on many types of objects. They occur on carpets, windows, doors, screens, railings, bowls, furniture-specially pulpits in mosques, and on other surfaces. (http://www.ethnomath.org/resources/abas2001.pdf)

There were also strong practical reasons for the passion for stars.  The Arabs who produced Islam dwelt in deserts and their way of life involved nomadic wandering over large areas of land. They were also seafarers and sailed over considerable distances. The navigation in both kinds of travel demanded skilful observation of the heavens.  Furthermore, Islam enforced a unique requirement on the faithful. Whether on land or sea a Muslim has to know, five times a day, the exact direction in which to pray. All this made the stars extraordinarily significant to the early Islamic cultures. The Koran abounds with verses which conjure up powerful imageries on the theme – “Allah it is who hath set for you the stars that ye may guide your course by them amid the darkness of the land and the sea” (V: 98). This then is yet another reason for the prominence of star shapes in Islamic art.  (http://www.ethnomath.org/resources/abas2001.pdf)  We will look cultural relevance of the geometry, as well as the mathematical construction of the symmetry needed to create the patterns found in so many images.
For our purposes, we will be including Egypt as a North African country.  Five thousand years ago, the fourth dynasty of Egypt's Old Kingdom was a highly advanced civilization where the kings, known as pharaohs, were believed to be gods. They lived amidst palaces and temples built to honor them and their deified ancestors. "Pharaoh" originally meant "great house," but later came to mean king. What we know of this early society changes and is re-interpreted year by year as new archaeological finds discovered beneath the desert sands revise our understanding of ancient Egypt.  (http://www.pbs.org/wgbh/nova/pyramid/explore/age.html)  We will discuss the cultural significance of the pyramids, and mathematically examine their construction. 

The assessment of the module will be based upon three collaborative assignments, which will account for approximately 15% of their total grade.  The first will cover basic geometric definitions, including polygons.  Many examples of geometry can be found throughout Islamic and Arabic art and architecture.  In the past, I have sent students in various classes on a Geometric Scavenger Hunt, where the student is asked to find a list of items in their natural environment.  I will be modifying this assignment for this class and this module.  I will be sending my students on a Geometric Scavenger Hunt through North Africa via the internet.  The student may search for each item through images of mosques, art, clothing, etc.  I hope during the excursion to Morocco, that I will be able to bring examples back with me.  For every item the student finds, he/she must identify the mathematical concept being illustrated, as well as, a short descriptive including the name of the image and its symbolic relevance to North Africa.  (Please see attached documentation showing the assignment and rubric.)
For the second assignment, we will use the pyramids of Egypt to help the students become familiar with polyhedra.  Students will be asked to research an Egyptian pyramid and write an essay explaining the cultural relevance of their particular pyramid.  Included in the essay, the students will be asked to provide the dimensions of their pyramid and to calculate its surface area and volume.   Following these calculations, the students will choose an appropriate scale factor, recalculate the dimensions of the pyramid, including volume and surface area, and present a replica of their pyramid, using any media of their choice.  (Please see the attached rubric for grading.)
The last assignment will is a modification of an assignment which I have used in another course.  To prepare for this assignment, we will look at the symmetry, patterns, and tilings of various art forms, including mosques, weavings, and pottery.  The students will construct a regular polygon, apply a transformation, and then tessellate the image to create a stained glass window.  The image created must be reflective of the role of geometry in the Islamic culture.  Included with the assignment will be a written portion, in which the student will explain how the image was created and how it pertains to Islam.  I have found several images via the web, but I do also hope to incorporate more images after returning from our excursion in May.  (Please see the attached rubric for grading.)

Hopefully, upon completion of this course, students will not only see the interconnections between mathematics and art, they will also see that there are very sound positive reasons why Islamic art should naturally turn to geometry, star shapes, tessellations and interlaced patterns.
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GEOMETERS NORTH AFRICAN SCAVENGER HUNT

Go on the internet and search for images related to North Africa.  Search mosques, weaving, art, etc. and under each heading, A – K, find one of the subheading, 1 – 3 (based on which subheading you choose will determine the number of points – so try for the 3’s).  For example, under heading A, you can find either parallel lines with perpendicular transversal (worth 1 point), parallel lines with no transversal (worth 2 points), or parallel lines with nonperpendicular transversal (worth 3 points).  After you find your item, identify what your image is, how it is relevant in the North African culture from which it came, what mathematical subheading it is referencing, and then display it in a creative form (so examples are power point presentation, scrap book, game format, etc).  You will be graded on the correctness of the image, the cultural connection, the mathematical identification, as well as the creativity of the presentation.

A) 1.  Parallel lines with perpendicular transversal

2.  Parallel lines with no transversal

3.  Parallel lines with non perpendicular transversal

B) 1.  Vertical angles formed by two intersecting lines

2.  Supplementary adjacent angles formed by intersecting lines/rays

3.  Complementary adjacent angles formed by intersecting lines/rays

C) 1.  Circle with 1 – 2 visible diameters

2.  Circle with 3 – 6 visible diameters

3.  Circle with 7 or more visible diameters

D) 1.  Cylinder

2.  Sphere

3.  Prism

E) 1.  Octagon

2.  Hexagon

3.  Pentagon

F) 1.  Irregular trapezoid, no congruent angles or sides

2.  Isosceles trapezoid

3.  Trapezoid with 2 right angles

G) 1.  Regular quadrilateral

2.  Quadrilateral that’s equiangular but not equilateral

3.  Quadrilateral that’s equilateral but not equiangular

H) 1.  Acute scalene triangle

2.  Equilateral triangle

3.  Obtuse scalene triangle

I) 1.  Two non-perpendicular, non-bisecting, intersecting line segments

2.  Two perpendicular, bisecting line segments

3.  Two non-perpendicular, bisecting line segments

J) 1.  Example of reflectional symmetry

2.  Example of rotational symmetry

3.  Example of both reflectional and rotational symmetry

GEOMETERS SCAVENGER HUNT RUBRIC

Scavenger Hunt:

K) Included identifiable image with cultural relevance and 

1) Parallel lines with perpendicular transversal…………………………………….6 points
2) Parallel lines with no transversal…………………………………………………..7 points
3) Parallel lines with non perpendicular transversal………………………………..8 points

L) Included identifiable image with cultural relevance and
1) Vertical angles formed by two intersecting lines………………………………...6 points
2) Supplementary adjacent angles formed by intersecting lines/rays………………7 points
3) Complementary adjacent angles formed by intersecting lines/rays……………...8 points

M) Included identifiable image with cultural relevance and
1) Circle with 1 – 2 visible diameters……………………………………………….6 points
2) Circle with 3 – 6 visible diameters……………………………………………….7 points
3) Circle with 7 or more visible diameters………………………………………….8 points

N) Included identifiable image with cultural relevance and
1) Cylinder………………………………………………………………………….6 points
2) Sphere………………………………………………..............................7 points
3) Prism……………………………………………………………………………..8 points

O) Included identifiable image with cultural relevance and
1) Octagon…………………………………………………………………………6 points
2) Hexagon………………………………………………..........................7  points
3) Pentagon…………………………………………………………………………8 points

P) Included identifiable image with cultural relevance and
1) Irregular trapezoid, no congruent angles or sides………………………………..6 points
2) Isosceles trapezoid……………………………………………….........................7 points
3) Trapezoid with 2 right angles……………………………………………………8 points

Q) Included identifiable image with cultural relevance and
1) Regular quadrilateral…………………………………………………………….6 points
2) Quadrilateral that’s equiangular but not equilateral……………………………..7 points
3) Quadrilateral that’s equilateral but not equiangular……………………………..8 points

R) Included identifiable image with cultural relevance and
1) Acute scalene triangle…………………………………………………………...6 points
2) Equilateral triangle………………………………………………........................7 points
3) Obtuse scalene triangle…………………………………………………………..8 points

S) Included identifiable image with cultural relevance and
1) Two non-perpendicular, non-bisecting, intersecting line segments……………..6 points
2) Two perpendicular, bisecting line segments…………………………………….7 points
3) Two non-perpendicular, bisecting line segments………………………………..8 points

T) Included identifiable image with cultural relevance and
1) Example of reflectional symmetry………………………………………………6 points
2) Example of rotational symmetry………………………………………………...7 points
3) Example of both reflectional and rotational symmetry………………………….8 points

Grammar/Spelling


Grammatically correct and no spelling errors…………………………….15 points


1-2 grammar/spelling errors………………………………………………10 points


3-4 grammar/spelling errors………………………………………………5 points


More than 4 errors…………………………………………………………0 points

Creativity

Presentation contained original, exciting, inspiring material that was clearly illustrated and easily followed…... …………………………….………………………………15 points

Presentation contained original material, but lacked some excitement or inspiration or could not easily followed………………………….……………………............................10 points

Lacks in originality………………………………………………………..5 points

No evidence of originality.....................................................……………..0 points

PYRAMID RUBRIC

Essay

Identified Egyptian pyramid………………………………………………...........2 points 

Clearly and accurately explained the cultural relevance………………………15 points

Included dimensions, correct calculations of the surface area and volume of the original pyramid……………………………………………………………………………..10 points

Included dimensions but contained calculation errors of the surface area or volume of the original pyramid……………………………………………………………………5 points

Included dimensions but contained calculation errors of the surface area and volume of the original pyramid……………………………………………………………………2 points

Included an appropriate scale factor, dimensions, correct calculations of the surface area and volume of the replica………………………………………………………………15 points

Included an appropriate scale factor and dimensions but contained calculation errors of the surface area or volume of the replica……………………………………………10 points

Included an appropriate scale factor and dimensions but contained calculation errors of the surface area and volume of the replica……………………………………………5 points

Included an appropriate scale factor but contained calculation errors in the dimensions, surface area, and volume of the replica……………………………………………………2 points

Grammar/Spelling


Grammatically correct and no spelling errors…………………………….10 points


1-2 grammar/spelling errors………………………………………………8 points


3-4 grammar/spelling errors………………………………………………5 points


More than 4 errors…………………………………………………………0 points

Replica
Well constructed replica that was accurate and visually appealing. ……10 points

Mediocre replica that was accurate but lacking in visual presentation …8 points

Replica visually appealing but contained inaccuracies……………………5 points

Stained Glass Rubric

Essay
Successfully explained the significance of the created image in the Islamic culture, with correct use of grammar and no spelling mistakes…… …………………..20 points

Successfully explained the significance of the created image in the Islamic culture, with 1 – 2 grammar/spelling mistakes…………………………………………...15 points

Successfully explained the significance of the created image in the Islamic culture with 3 – 4 grammar/spelling mistakes……………………………………………10 points

Successfully explained the significance of the created image in the Islamic culture with more than 4 grammar/spelling mistakes …………………………………….5 points

Construction

Correctly constructed a regular polygon…… ……………………………15 points


Correctly constructed a polygon that is not regular………………………10 points


1 – 2 mistakes in construction……………………………………………8 points


More than 3 mistakes in construction…………………………………….5 points

Transformation to create image
Correctly applied and explained transformation used to create image…... 10 points

Applied transformation but did not explain……….……………………..5 points

Transformation to create tessellation
Correctly applied and explained tessellation used ………………….…... 10 points

Applied tessellation but did not explain.………….……………………..5 points

Glass Display
Beautifully done……... …………………………….……………………10 points

Good, but could have done better………………….……………………..5 points

Okay……………...………………………………………………………..2 points

