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Art & Math
Presentation Outline
Poster 1 - Art in Math 

· Can you think of any ways math is used in art?  

· Many of the basic terms of art are mathematical – line, shape, symmetry, pattern, and proportion.

· Mathematics is discovering patterns and relationships, which are expressed in symbolic form (ie, numbers).  
· When an artist creates a work of art, he works with forms that symbolize meaning and often repeats these forms to create patterns.  He constantly looks for new ways to present these forms so that they produce meaningful and pleasing relationships in his artwork.

· In the past we have studied many artists that have used math, can you think of any artists?  {Joan Miró – shapes, Alexander Calder – shapes in mobiles & sculptures, Cézanne – Les Fauves, Picasso – cubism, Mondrian – shapes, mosaics, Matisse – paper cut-outs, Italian Renaissance - perspective, Frank Lloyd Wright – architecture}

· In this example, the artist actually used numbers within their artwork, but what other math do you see? (shapes – diamond, circle, pentagon, triangle, star; pattern)
Poster 1, 2, 5, 6, 8, 12, 14, 15, and 16  - Geometry

· The most common use of math in art is Geometry – the use of shapes in art.

· Geometry is the mathematical principle used to define relationship in space using basic shapes such as the rectangle, square, circle and triangle.  

· Some artists use pure shapes (Poster 5,8,14).  

· What shapes do you see?

· Some of the art styles that use strong geometry are called Constructivist (only geometric shapes or lines), Minimal Art  (bare minimum), DeStijl (geometric abstract shapes and primary colors), Op Art (geometric abstract art that creates optical illusions), Suprematism (geometric abstract shapes)

· Some other artists use geometric shapes to reshape realistic items (Poster 12 & 2 )

· Some of the styles that reduce reality to geometry include Cubism.

· Some shapes that are found in nature, such as spirals, hexagons, and pentagons are used by artists. (Poster 6)

· Sometimes geometric designs are incorporated into the deisng (Poster 13)  What geometry do you see here?  (radial symmetry, shapes - circles, rectangles) 

· Architecture uses a great deal of geometry (Poster 15).  

· The geodesic dome, designed by Buckminster Fuller uses extensive geometry, triangles arranged to create a structurally strong design 

Poster 11 - Perspective  

· Perspective gives ability to show 3 dimensions on a 2 dimensional artwork.  It shows the relationship of a object to another in space.

· How can we see that they have used perspective?  (things in the distance are smaller, lines converge on each other, patterned shapes become more distorted)

· One point perspective was perfected and documented during Renaissance.  This has a single vanishing point. 

· Can you find the vanishing point in each painting?

Poster 3, 4, 9 – Proportion 

· Proportion deals with another area of math – Algebra.  

· What is proportion?  It is the comparative relationship between things, expressing the relation of the part to the whole.  

· Divine or Golden proportion is derived from nature.  Shapes constructed using the Divine Proportion appear pleasing and harmonious.  

· The concept of the Golden Proportion (mostly the Golden Rectangle) was used extensively by Classical and Renaissance Italy.

· The Parthenon (Poster 3) was designed using a lot of mathematics, including the Golden Rectangle.  The rectangle formed by the façade is a Golden Rectangle.  Look at the back side of the poster to see the relationship of the height of the columns to their spacing.  The space between the columns is equal to ½ the height of the column. The architect used lots of other math to size and place the elements of design.

· Proportion can also be used with the human body.  (Poster 4)

· Each age and culture gave the human body different proportions to achieve “ideal beauty.”  

· Compare the various women on Poster 4.  Which is most realistic?  Which is most distorted?  Does the proportion affect how it makes you feel?

· While nature provided the model for beauty and math was used to describe it, the artist visualized it.

Poster 10 & 16 - Tessellations

· A tessellation is a pattern made using congruent shapes that completely covers a surface.  Patterns are designed so that they repeat and leave no gaps.  A tile floor is a simple example of a tessellation.  

· Tessellation is a form of design that has been used for thousands of years – Roman villa in Greece, Islamic mosque flooring, Alhambra palace in Spain and now in artwork

· M.C. Escher is artist best known for tessellations.  He said he was more comfortable with mathematicians than artists.  

· Tessellations can be designed using simple geometric shapes or more complex shapes such as the ones used here.  But notice that many of the shapes are the same but can be connected in different ways.  Tessellations can be a complex design.

· What do you think Poster 16 is called Escher Bowl?  McNeil is paying tribute to M.C. Escher.  While Escher designed his tessellations by hand, Escher Bowl was designed with a computer

Poster 7 & 17 - Quilting 

·  Quilting is a type of tessellation in a more practical sense.  Why would tessellation be important in a quilt?  (to fill all the spaces so there are no holes)

· Look at the geometries in the Quilt Patterns.    
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Background

· Mathematics is discovering patterns and relationships, which are expressed in symbolic form.  When an artist creates a work of art, he works with forms that symbolize meaning and often repeats these forms to create patterns.  He constantly looks for new ways to present these forms so that they produce meaningful and pleasing relationships in his artwork.

· Nature is the inspiration of most art; it is both complex and simple, filled with order and variety.  Both art and math are games used by man to solve the problems of seeing the world so that nature can be understood. 

· Geometry is the mathematical principle used to define relationship in space using basic shapes such as the rectangle, square, circle and triangle.  An artist creates relationships in space in a work of art.  He uses basic geometric shapes to give a sense of harmony to the objects and people in his painting.

· Hexagons, pentagons and spirals are shapes that are found in nature and are used in designs created by artists.

Resources

Children’s Books – I Spy Shapes in Art, Lucy Micklethwait; Building with Shapes, Rebecca Weber; Let’s Investigate Shape Patterns, Marion Smoothey; Lines, Philip Yenawine; Shapes, Philip Yenawine; Math-terpieces, Greg Tang, Museum Shapes, Metropolitan Museum of Art; Museum 1 2 3, Metropolitan Museum of Art

Other Books – Visions of Symmetry: Notebooks, Periodic Drawings and Related Work of M.C. Escher, Doris Schattschneider; Escher on Escher - Exploring the Infinite, M.C. Escher; The Graphic Work, M.C. Escher; The World of Amish Quilts, Rachel T. Pellman; The Amish Quilt, Eve Wheatcroft Granick
Web Sites – www.tessellations.org, www.mathforum.org/sum95/suzanne/tess.intro.html, www.mathcats.com/explore/polygons.html, www.coolmath.com/tesspag1.htm, library.thinkquest.org/3288/, www.mathacademy.com/pr/minitext/escher/index.asp, www.coolmath4kids.com/fractuals.html
Viewing Art Locally

The National Gallery of Art (DC) 

M.C. Escher – Drawing Hands, Convex and Concave, Eight Hands, Day & Night, Relativity, Print Gallery, Reptiles, Sky and Water I, Sun and Moon, Swans

Lyonel Feininger – The Bicycle Race, Storm Brewing, Zirchow VII

Hirshhorn Museum and Sculpture Garden (DC)

Frank Stella – Concentric Circles, Darabjerd III, Line Up, Louisiana Lottery Co.

Kenneth Noland – Beginning

Joseph Stella – Study for New York Interpreted: Brooklyn Bridge

Sol LeWitt – Wall Drawing #1113, Wall Drawing #356, 13/11
Nadia Khodossievitch Legér – Suprematism:  Geometric Shapes in Space No. 5

Josef Albers – Bent Black (B)

Corcoran Gallery of Art (DC) – Frank Stella – Botafogo II
Smithsonian American Art Museum (DC) 

Frank Stella – Fortin de las Flores (First Version), Sinjerlin Variation Squared with Colored Ground II, Star of Persia II, Stellar’s Albatross, Untitled (from the portfolio Ten Works x Ten Painters) 

Kenneth Noland – Shoot, Split, Untitled (from the portfolio The New York Collection for Stockholm)
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Projects

There is a choice of projects this month; depending on which area you choose to focus on.
Geometric design (GRACE #4, for OLDER CHILDREN) 

Poster 5 as example

Using a ruler and compass or protractor, draw a geometric design on the graph paper with a pencil.  When complete color your drawing using colored pencils or markers in primary, secondary colors and neutral colors only.  

What shapes can you make and use?  

Cut shapes to make picture (GRACE #2, for YOUNGER CHILDREN, but could be used for older also)

Using pre-cut shapes, arrange on a paper to make either a pattern or create a picture.  Try to make all sides touch, the shapes can be turned in any direction.  Lay them out first then glue them down.


Geometry Sculpture - toothpicks & marshmallows or gumdrops (see attached project)

Poster 15 as an example

Using toothpicks and marshmallows create a geometric sculpture.

What is the strongest shape? (triangle)

What do you need to do to help squares stay up? (add cross members, thus creating triangles)

How tall can you make it?

Number collage (see attached project)

Poster 1 as an example

Have children bring in large numbers cut from magazine and newspapers or cut from supply on the cart.  They can also draw their own numbers.  They can be actual numbers or number written in words, percentages, or dollars.  Have them try to make a theme. 
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Inventory List

Portfolio - 17 posters

Resource Books - 8

I Spy Shapes in Art, Lucy Micklethwait (2 copies)

Building with Shapes, Rebecca Weber

Let’s Investigate Shape Patterns, Marion Smoothey

Lines, Philip Yenawine

Shapes, Philip Yenawine

Math-terpieces, Greg Tang

Museum Shapes, Metropolitan Museum of Art

Museum 1 2 3, Metropolitan Museum of Art

Project Materials


Graph paper


Rulers


Compasses

pencils


Color pencils

Color markers


Colored paper shapes


Construction paper


Glue sticks

Toothpicks


Mini-marshmallows or gumdrops

Construction paper

Old magazines & newspapers


Glue sticks
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Inventory Notes

 
#1
The X-5, Robert Indiana, 1963, medium, size


Owner
#2
The Brooklyn Bridge:  Variation on an Old Theme, Joseph Stella, 1939, oil on canvas, 70 x 42  in

Whitney Museum of American Art, New York 
#3
Parthenon, 5th century BC, Athens, Greece

 

#4
Which woman has the most realistic proportions?







Katep & his wife Hetepheres, Egyptian, Old Kingdom c 2465 – 2150 BC, painted limestone,
top left


47.5 cm high, British Museum, London


Portrait of Jeanne Hebuterne, Amadeo Modigliani, 1918, oil on canvas, 18 ⅛ x 11 ⅜ in

top middle


Private collection, Berne, Switzerland


Lady in Blue (Large Blue Robe and  Mimosa), Henri Matisse, 1937, oil on canvas, 36 ½ x 29 in
lower left


Philadelphia Museum of Art


Madonna of Mercy, Pierro della Francesca, 1444-1464, Mixed technique on panel, 134 x 91 cm
lower middle


Pinacoteca Comunale, Sansepolcro, Italy.
Artemis, Early Hellenistic Greek, 325, marble, size





lower right


Piraeus, Greece

#5
The artists used a ruler, a compass, a protractor

Chyrow (Sketch), Frank Stella, date, medium, size





upper left


Owner


Name, Frank Stella, date, medium, size







upper middle


Owner


Tableau I, Piet Mondrian, 1921, oil on canvas, 96.5 x 60.5 cm




upper right


Coll. Müller Wickmann, Basel


Vie No. 1, Auguste Herbin, 1950, oil on canvas, 144.8 x 96.5 cm




lower left


Albright-Knox Gallery, Buffalo, New York


Name, Frank Stella, date, medium, size







lower right


Owner

#6
How are Spirals used…

Starry Night, Vincent van Gogh, 1889, oil on canvas, 2’5” x 3’ ¼”




upper right


Museum of Modern Art, New York City


Greek Classical warrior, ca 460 – 450 BC, bronze, 6’6” high




lower left


Archeological Museum, Reggio Calabria


Red Hill and White Shell, 1938, oil on canvas, 30 x 36 ¼ in




lower right


Private collection, Houston, Texas

#7
Quilting Patterns
#8
How Many Circles Do you See?


Beginning, Kenneth Noland, 1958, magna on canvas, 90 x 95 ⅞”




top / left


Hirshhorn Museum and Sculpture Garden, Washington D.C.

#9
The Golden Proportion poster
 


#10
M.C. Escher’s Tessellations











Name, date, medium, size








1


Owner


Name, date, medium, size









2


Owner


Name, date, medium, size









3


Owner


Swans (partial), date, medium, size








4


Owner

Fish. Vignette, 1954, wood engraving, 3 x 3 1/4 “







5


Cordon Art B.V.Baarn, The Netherlands


Name, date, medium, size









6


Owner

Name, date, medium, size









7


Owner


Name, date, medium, size









8


Owner


Horseman (Escher No. 67), 1946, India ink, pencil & watercolor, 213 x 214 mm



9


Owner

#11
How Does the Artists use Architecture … Perspective
 
The Last Supper, Leonardo da Vinci, 1495-1498, fresco (oil and tempera on plaster), 29’10” x 13’9”  upper left


Refectory, Santa Maria Delle Grazie, Milan


Marriage of the Virgin, Raphael, 1504, oil on wood panel, 5’7” x 3’10 ½”



upper right


Chapel of Saint Joseph in San Francisco in Città di Castello, near Florence, Italy


Woman with a Child in a Pantry, Pieter de Hooch, c. 1660, oil on canvas, 65 x 60.5 cm

lower left


Riijksmuseum, Amsterdam


Interior of Saint Peter’s Cathedral, Giovanni Paolo Panini, c 1754
, oil on canvas, 1.545 x 1.97 m
lower right


National Gallery of Art, Washington, D.C.

#12
Can you Find Circles, Triangles, and Rectangles
 
Still Life – Cubistic Forms, Maurice de Vlaminck, 1910, medium, size



upper left


Private collection, New York


Seated Woman, Pablo Picasso, 1909, medium, size





upper right


Collection Roland Penrose, London


The Bicycle Race, Lyonel Feininger, 1912, medium, size





lower left


National Gallery of Art, Washington, D.C.


Portrait of Gustave Geffroy, Cézanne, 1895, oil on canvas, 45 ⅝ x 35 in


 
lower right


Private collection, Paris 

#13
North Rose Window, Jehan de Chelles, 1240-1250, stained glass in lead and iron framework with stone bar tracery, 43’ in diameter

Cathedral of Notre Dame, Paris

 


#14
Gestant-Zoeld, Victor Vasarely, 1876, acrylic on canvas, 240 x 225 cm

Private collection, Paris

  
 


#15
U.S. Pavilion for Expo ’67, Montreal, Canada, R. Buckminster Fuller, 250’ diameter x 200’ high


Destroyed by fire 1976

#16
Escher Bowl, Jim McNeill, 1996, computer generated image on paper, 10 x 7 ⅜ in


Private collection

 


#17
Double Nine Patch, Amish Quilt, Anonymous American, c 1920, Lancaster County, Pennsylvania, 

quilt - wool, 82 x 84 in

America Hurrah Archive, New York City
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