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BIRS Workshop

Innovations in Mathematics Education via the Arts

Folding and Cutting Islamic Patterns I

By the year 1000 Arab and Muslim mathematicians had advanced the understanding of geometry they inherited from the Greeks, and they had adopted Hindu numerals and methods of calculation for mathematical applications in daily life. Ongoing work led to new theoretical developments in the understanding of mathematics. Al-Khwarezmi had introduced algebra and articulated an emergent understanding of what came to be called algorithms in the West. This presentation explores the visual expression of these principles in Islamic art and architectural ornament, offering a program of activities that may be used to engage students in understanding both mathematics and mathematical aspects of Islamic art.

As an historian of Islamic art, I have developed a series of hands-on workshops for teachers, adaptable to K-12 students, and have presented it at venues ranging from the Waterbury CT school district (K-6 art and math teachers) and Montgomery County, MD, school district, an NCTM regional meeting in Arlington, VA, to Western Washington University’s symposium to kick-off Math Awareness month in April 2006.

My goals for these workshops are to promote the incorporation of explorations of Islamic works of art into the K-12 school curriculum to link the study of mathematics and arts with Islamic cultural traditions. The series can be adapted for use in college courses, and public programs for out-of-school adults. My work has also led to several collaborations and collaborative research projects among mathematicians, scientists, historians of art, artists and designers, and educators.

This workshop offers hands-on experience for understanding basic concepts in geometry, with reference to algorithms in processes of pattern-making. Art teachers and math educators may  learn a variety of strategies for classroom teaching to acquaint students with principles underlying patterns in Islamic art, which also relate to the history of mathematics at a time when Baghdad was an intellectually vibrant center of patronage in the experimentation and transmission of newly emergent mathematical ideas. 

This folding and cutting exercise is based upon the work of Margit Echols, whose workshop I first attended at Nat Friedman’s Art and Math Conference in Albany in 1996.

Islamic Art in Museums – Collections and Exhibitions On-Line

http://www.ee.bilkent.edu.tr/~history/Ext/palace.html Topkapi Palace, Istanbul

http://www.shangrilahawaii.org/
Doris Duke’s Shangri La, Honolulu

http://www.lacma.org/islamic_art/islamic.htm 
Los Angeles County Museum of Art

http://www.asia.si.edu/collections/islamicHome.htm  Freer Gallery of Art/Arthur M. Sackler Gallery

http://www.lacma.org/khan/index_flash.htm Courtly Art and Culture in Western Asia

http://www.metmuseum.org/explore/Flowers/HTM/INDEX.HTM Indian Carpets of the Mughal Era

http://www.metmuseum.org/toah/hd/orna/hd_orna.htm Timeline of Art History: Nature of Islamic Art

http://www.dia.org/collections/ancient/islamicart/islamicart.html The Detroit Institute of Arts

http://www.nga.gov/exhibitions/islamicinfo.shtm Islamic Art from the Victoria & Albert Museum

http://www.textilemuseum.org/fsg/  Flowers of Silk and Gold: Four Centuries of Ottoman Embroidery

http://www.metmuseum.org/Works_Of_Art/department.asp?dep=14 Metropolitan Museum of Art

http://www.hermitagemuseum.org/html_En/03/hm3_5_5_4.html
Hermitage, Petersburg, Russia

http://vam.ac.uk/collections/asia/islamic
Victoria & Albert Museum – Islamic Collections

Other On-Line Resources for Teaching about Geometry and Islamic Art

ArchNet is an international online community for architects, planners, urban designers, landscape architects, and scholars, with a focus on Muslim cultures and civilizations.


http://archnet.org
Carol Bier is an historian of Islamic art who has taught at the Maryland Institute College of Art since 1995. She teaches “Pattern in Islamic Art” (Art History Department) and “Plato, Euclid and the Arabs” (Intellectual History Department); she has also taught “Plato, Geometry and Islamic Art” for the Master of Liberal Arts Program at Johns Hopkins University and she is Research Associate at The Textile Museum, where she served as Curator for Eastern Hemisphere Collections from 1984-2001.


Symmetry and Pattern: Art of the Oriental Carpet, http://mathforum.org/geometry/rugs/ (The Math Forum @ Drexel University, Philadelphia, ©1996-2005)


Student Practicums in Islamic Art: Maryland Institute College of Art


http://mathforum.org/geometry/rugs/resources/practicums/ (The Math Froum @ Drexel University, Philadelphia © 2005)


Activities for Students


http://mathforum.org/geometry/rugs/resources/act/

Fourth Grade at Park School: Student Gallery


http://mathforum.org/geometry/rugs/students/parkschool/



Eric Broug of Broug Ateliers in London is an artist practitioner who bases his work on traditional Islamic geometric design. His website offers two sample lesson plans for use in the classroom.


http://www.broug.com/courses.html
Jay Bonner is an internationally recognized designer who studied with Keith Critchlow in London, UK. His work focuses on arabesques and geometric patterns; some of his designs were prepared for the restoration of the Prophet’s tomb in Madina.


http://www.bonner-design.com/
