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New Course

 Course Title: Mathematics and the Visual Arts
Course INTD 109 


Date Of Initial Offering:  Spring 2009




                                                                                 Semester           year
Rationale for


Course level

Credit Hours: 3   Format:  X lecture  ( lab  X other:  workshop
Frequency: (annual  X each semester (alternate years  

Prerequisites: none

Rationale for 

pre-requisites

(if pre-

requisites 

are listed)


Catalog

Description

(50 word

maximum)


Similar

Courses being

offered at the

University


Discuss

Extent of

overlap with

existing

courses 

Special 
Resources

Required

(e.g. library, 

equipment,

materials/

facilities)

Characteristics (check any/all that apply):
        Major:
(  Required

(  Elective 

        GE :
(  submitted to CCC
X will be submitted to CCC   by 9/30/2008     (  Area Free only









              date





Interdisciplinary:  X YES   ( NO       Team Teaching:   X YES
( NO

Exclusively For Special Programs/Concentrations: X NO     (YES (Name)________________ __

Home College:   X CAS
( PCPS
( KSOM
( GRAD

Required Attachments:
X
Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline 
of topics

X
Description of, or example of, readings/papers/projects/examinations

X 
Assessment/evaluation based course improvement mechanisms
INTD 109

              University of Scranton 

                                             Mathematics and the Visual Arts

Spring 2009

Syllabus 
Dr. Josephine Dunn



Dr. Anthony Ferzola

Office: STT 210B



Office: STT 158A

Email:  dunnj1   Office Phone: X4016 
Email:  apf303   Office Phone: X4305

Office Hours: 




Office Hours: 

Time:


Room:


Description:  

A study of mathematical topics related to art, architecture, and design through the ages.  This course gives students an opportunity to integrate the study of the visual arts through mathematics.  It is hoped that the student gains an appreciation of the geometry in the arts as well as an understanding that much of mathematics is about patterns, symmetry, structure, and beauty. 

The seven liberal arts consist of the trivium: grammar, logic, and rhetoric together with the quadrivium: arithmetic (number in itself), music (number in time), geometry (number in space), and astronomy (number in space and time).  This course will explore the connection of art with the quadrivium.

The course will run in a usual lecture format with many workshop opportunities for hands-on activities.  Students will use what they learn via geometric constructions with compass and straight edge, models, and other projects involving the creation of artworks based on mathematical principles.
Textbook:  Calter, Paul A. Squaring the Circle: Geometry in Art and Architecture, Key College Publishing, Springer, Emeryville CA, 2008.

	Time
	Topics
	Major Figures
	Homework/Projects

	Two Weeks
	Musical Ratios

Pythagoras and Number

Ratio and Proportion

Arithmetic, Geometric,

Harmonic Sequences and

Means.
	Alberti, Botticelli,

Palladio, Plato,

Pythagoras, Raphael,

Titian, Vitruvius
	13/ 2,4,7,8

20/ 2,3,4,5,6,7

33/ 6,7,12,13,14,18

	One Week
	The Golden Ratio

Definition and Construction
Great Pyramid, Parthenon

Le Corbusier’s Modulor

	Botticelli, Fibonacci,

Euclid, Le Corbusier,

Mondrian
	44/ 6,7,12

57/2,3,4bc,7,10,

26,27,28,29

	One Week
	The Triangle
Types of angles/triangles

Perimeter/area

Golden Triangle

Right Triangle/Pythag. Thm.

Congruence, Symmetry, 

Isometry, Similarity 
	
	66/2,3,4,5,7,8

72/2a,3a,5,10

77/3,4,5,6,10,13,14

82/2,7,8

84/14,16,17,20

	Two Weeks
	Square and Rectangle
Ad Quadratum

Golden Rectangle

Rectangular Formats in

Painting

Sacred Cut, Root 2 rectangle
	Albers, Dali, David,

Donatello, Giotto,

Leonardo, Munch,

Seurat, Tintoretto,

Watteau
	97/2,3,10

100/2,4,7,10

125/7,8,9,10,11,25,

45,46,50

	One Week
	Polygons

Pentagons/golden triangles

Hexagons

Octagons

Tilings-regular, semiregular,

Penrose
	Dürer, Escher, Penrose
	135/2,3,4,6

141/4,5,6,8,13

152/2,3,5

159/9,12,14,17

160/2,6,7,10,17,35

	Two Weeks
	The Circle

Geometry of the Circle

Radians

Round Format in Painting

Gothic Architecture

(windows, ornaments)

Vesica Pisces

Squaring the Circle

Archimedean and 

Logorithmic spirals
	Archimedes, Botticelli, Degas, De Honnecourt,

Ghirlandaio, Leonardo,

Michelangelo, Piero,

Poussin, van der Weyden
	171/3,4,6,7,8,9,12,

15,17,21,22

174/2,5,6,10a,11c,

13,14

177/2,4,6,7

188/16,22,24,25,

26,33

199/3,5,7

219/6,11,12,13,

16,20a,27,29,

47,51

233/4,6

241/4,7,19,21,22

264/4,5,7,9 270/16

	One Week
	The Solids
Polyhedra

Platonic Solids

Euler’s Formula

Golden Ration

Archimedean Solids

Art Motifs
	Archimedes, Dali, Dürer,

Euler, Fuller, Giacometti,

Leonardo, Pacioli,

Piero, Plato, Ucello
	295/1,5,8

301/3,5,12,18

312/15,19,21,22,

31,32

	One Week
	The Sphere

Geometry

Dome/Vaults

Astronomy
	Dante, di Paolo, Doré, Dürer

Escher, Galileo, Giotto, 

Kepler, Michelangelo,

Tiepolo, Van Gogh,

Vermeer
	

	One Week
	Linear Perspective
	Alberti, Alhazen, Brunelleschi, Donatello,

Dürer, Euclid, Leonardo,

Mantegna, Masaccio,

Piero, Pozzi, Ptolomy,

Vitruvius  
	371/2,3,4,5,6

389/9,10,18

	One Week
	Fractals

Dimension

Self-Similarity

Creating Fractals

Fractal-Related Art
	Escher, Koch, Leonardo,

Mandelbrot, Pollack,

Sierpinski
	399/3,4bd

401/2,3,4,5,6

409/3,4abq,7,12

415/3,6,11,18



Students will be asked periodically to read supplementary material beyond the textbook for more depth on a given topic.  Readings will be culled from numerous texts.  Here is an evolving list of possible sources:

Alberti, Leon Battista. On Painting. A translation of Della pittura. New Haven, Yale Univ. Press, 1956.

Arnheim, Rudolph. The Power of the Center. Berkeley, U. Calif. Press, 1988.

Blackwell, William. Geometry in Architecture. Berkeley, Key Curriculum Press, 1984.

Bouleau, Charles. The Painter’s Secret Geometry. NY, Harcourt, 1963.
Burckhardt, Titus. Chartres and the Birth of the Cathedral. Ipswitch, UK, Golgonooza, 1995.
Brunés, Tons. The Secrets of Ancient Geometry – and its use. Copenhagen, Rhodos, 1967.

Clark, Kenneth, Leonardo da Vinci. Baltimore, Penguin, 1939.

Cole, Rex. Perspective for Artists. NY, Dover, 1976. First published 1921.

Critchlow, Keith. Time Stands Still. NY, St. Martin’s, 1982.

Cromwell, Peter. Polyhedra. Cambridge, Cambridge Univ. Press, 1997.
Dürer, Albrecht. The Painter’s Manual. Walter Strauss, trans. NY, Abaris, 1977.
Eco, Umberto. Art and Beauty in the Middle Ages. New Haven, Yale, 1986.

Eco, Umberto. The History of Beauty. NY, Rizzoli, 2005.

El-Said, Issam. Geometric Concepts in Islamic Art. Palo Alto, Seymour, 1976.
Escher, M.C. The Graphic Works of M.C. Escher. NY, Ballantine, 1960.
Field, Michael and Golubitsky, Martin. Symmetry in Chaos: A Search for Pattern in Mathematics, Art and Nature.  NY, Oxford Univ. Press, 1992.

Golding, John. Cubism: A History and an Analysis 1907-1914. Cambridge, Harvard, 1988.

Ghyka, Matila. The Geometry of Art and Life. NY, Dover, 1977.

Henderson, Linda Dalrymple. The Fourth Dimension and Non-Euclidean Geometry in Modern Art. NJ, Princeton, 1983.

Hofstadter, Douglas. Gödel, Escher, Bach: an Eternal Golden Braid. NY, Vintage, 1979.

Hopper, Vincent. Medieval Number Symbolism. NY, Columbia, 1938.

Jones, Lesley. Teaching Mathematics and Art. Cheltenham, Thornes, 1991.

Kappraff, Jay. Connections: The Geometric Bridge between Art and Science. NY, McGraw-Hill, 1990.

Kline, Morris. Mathematics in Western Civilization. NY, Oxford Univ. Press, 1953.

Lawlor, Robert. Sacred Geometry. NY, Thames and Hudson, 1982.

Linn, Charles. The Golden Mean. NY, Doubleday, 1974.
Livio, Mario. The Golden Ratio.  NY, Broadway Books, 2002.
Mandelbrot, Benoit. The Fractal Geometry of Nature. San Francisco, Freeman, 1982.

Newman, James. The World of Mathematics. NY, Simon and Schuster, 1956.

Panofsky, Erwin. Meaning in the Visual Arts. NY, Doubleday, 1955.

Pedoe, Dan. Geometry and the Visual Arts. NY, Dover, 1976.
Pope-Hennessy, John. Paradiso: The Illuminations of Dante’s Divine Comedy by Giovanni di Paolo. NY, Random House, 1993.
Washburn,  Dorothy and Crowe, Donald. Symmetries of Culture: Theory and Practice of Plane Pattern Analysis. Seattle, Univ. of Wash. Press, 1988.

Wenniger, Magnus. Polyhedron Models for the Classroom. Washington, NCTM, 1966.

Weyl, Hermann. Symmetry. NJ, Princeton, 1934.
Wittkower, Rudolph. Architectural Principles in the Age of Humanism.  NY, Random House, 1965.
Grade:  Course grade will be based upon graded homework and projects.  Letter grades:



Grade Range




Letter Grade



  Below 60




           F

60-62 D

63-66 D+

67-69 C-

70-76 C

77-79 C+

80-82 B-

83-86 B

87-89 B+

90-92 A-

93-100




           A

Goals and Objectives:

Goal 1:
To gain factual knowledge related to cultural history, technology, art technique, methods of critical analysis, history of mathematics), students will:

Objective 1:
Identify, examine, and integrate key ideas in mathematics and art from antiquity through the modern era, in western and non-western cultures.* 

Objective 2:
Evaluate and integrate primary texts in art history and mathematical theory from classical through contemporary times, in western and non-western cultures.

Objective 3:
Apply skills of visual analysis in order to discover the mathematical structure and meanings in art and architecture from western and non-western cultures.

Goal 2:
To gain a broader understanding of intellectual activity centered on the integration of multiple disciplines, students will:

Objective 1: 
Employ skills of mathematics in project assignments to create original artistic products.

Objective 2:
Analyze and interpret works of art in western and non-western cultures as the reflection of specific mathematical concepts.

Goal 3:
To demonstrate skills employed by mathematicians and artists, students, as teams, will:

Objective 1:
Analyze the mathematical understructure of a painting or building from a western culture. 

Objective 2:
Create an original design utilizing one or more mathematical concepts common to a non-western


Culture.

Objective 3:
Deliver a 15-minute oral presentation based on either objective 1 or 2.

*
By non-western, we mean: Islamic, Indian, Asian, Native American, South American, African, Aboriginal, etc.

Assessment:

A. Projects

The course includes a “studio/lab” component that requires the creation of two-and three-dimensional products. As in a typical art studio course, projects are equal to examinations.


Three examples of projects are:

(1) Make a painting, graphic design, or poster in which the dimensions or locations of most of the elements form an arithmetic, geometric, or harmonic sequence.

(2) Construct a bi-foil window.

(3) Draw boxes with 1-point, 2-point, and 3-point perspective. Include one bird’s eye view and one bug’s eye view.


Course improvement mechanism (CIM): Review number and quality of projects
B. Graded periodic assignment of mathematic problems

CIM: Increase or decrease number of assignments and course topics

C. Presentation

CIM: Review length of presentation, individual as opposed to group work

D. Attendance and participation

CIM:  No real anticipated change in policy

E. Pre-and Post-course test identifying works of art, mathematical 

principles, art and mathematics terms/concepts

CIM: Review content of test, range, number of questions

Curriculum Proposal Signature Sheet





Additional Signatures





       Additional original  signature sheet indicating approval of all History faculty        9/4/08                                         


	 Department                                                                                                                        Signature                                                                                                   Date 





______________________________ ______________________________________________  ___


                                          Department                                                                                                                        Signature                                                                                                   Date                                         





______________________________ ______________________________________________  ____________   


                                          Department                                                                                                                        Signature                                                                                             














      Date                                         








To offer non-mathematics and non-science oriented students an opportunity to integrate the study of the visual arts through mathematics.  The course also offers the mathematics/science major an interesting GE (CA) course alternative.  The course is to be cross-listed under Mathematics and Art History





none





A study of mathematical topics related to art, architecture, and design through the ages.  Topics include: musical ratios, golden ratio, polygons, tilings, symmetry, circles, spirals, Platonic solids, perspective, and fractals.  Visual artists include: Vitruvius, Palladio, Le Corbusier, Villard de Honnecourt, Leonardo, Dürer, Escher, and Greek, Islamic, and Indian designers. 





none





none





Lab fee to cover cost of mathematical instruments and art supplies: compass, straight edge, T square, paper, scissors, colored pens, pencils, tape, glue, string, paper clips, toothpicks, clay, etc.  Approximately $75.  For Spring 2009, lab fees to be covered by a grant.





X Humanities (CA)         ( S/B Sciences (S)               X Cultural Diversity (D)                                                                      


( Humanities (CH)         ( Natural Science (E)           ( Writing Intensive(W)


( Humanities (CL)          ( Theology/Phil  (P)


( Humanities (CF)          X Quantitative Reasoning (Q) 





			











